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ABSTRACT

This chapter analyzes the emergence of learning 
objects as a dynamic and interactive relationship 
between technology and the organization. We 
examine the way that organizational objectives are 
embedded within selected technologies. In other 
words, how is the selected technology address-
ing the organization’s needs? Further, we argue 
for a socially-constructed model of knowledge 
management. Specifically, we utilize Demarest’s 
(1997) four-step process of the construction of a 
knowledge economy. From these processes, via 
a constructed technological system, a learning 
object economy emerges, which includes various 
constituents: the 21st century learner, the subject 
matter expert (university professor), vendors who 
support or enable knowledge management, and 

populaces that harvest and benefit from the col-
lection of knowledge.

INTRODUCTION

As state and federal funds diminish and as higher 
education resources and university budgets be-
come more restricted, postsecondary institutions 
are becoming increasingly entrepreneurial in 
pursuing and developing technological solutions. 
Meyer (2002) describes a changing marketplace, 
increasingly global in orientation, where tech-
nology enables the provision of adult education, 
executive training/retraining, competency-based 
programs, and education to remote geographical 
areas. Knowledge management,1  in higher educa-
tion, is a way to retain and manage knowledge 
products. As higher education organizations 
increasingly interact with other organizational 
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types, such as corporations, consortia, and 
other educational institutions, knowledge prod-
ucts become critical in the exchange process. 
Technological systems are designed to manage 
knowledge and are situated in social systems 
with corresponding cultures, values, and beliefs. 
As such, higher education, as an organizational 
structure and a social system, must consider 
processes, policies, and embedded assumptions 
about technology, teaching, and learning, not only 
within their own institution, but also across those 
with which they interact. 

The trend toward knowledge management is 
evidenced in the myriad of technological artifacts 
that have emerged to capture, categorize, and 
manage learning objects. During their evolution, 
learning objects have come to be defined in a num-
ber of ways, depending on the context and culture 
from which they emerge, for example, computer 
science, education, instructional technology, and 
so on. For our purposes, we define a learning object 
as any digital asset that is intended to be used to 
achieve a learning objective and can be re-used in 
different contexts. Learning objects may be data 
or data sets, texts, images or image collections, 
audio or video materials, executable programs, 
courses offered through Learning/Course Man-
agement Systems (L/CMS), or other resources 
that can be delivered electronically. Learning 
objects should be re-useable and re-purposeable 
over time and location and interoperable across 
systems and software (see Downes, 2002; Robson, 
2001; Wiley, 2000). Additionally, learning objects 
can be combined or aggregated in different ways 
providing the potential for individualized learning 
experiences for specific learners in which their 
learning styles, prior knowledge, and specific 
learning needs are accounted for. They may also 
offer great value in terms of saving time and 
money in course development, increasing the 
reusability of content, enhancing students’ learn-
ing environment, sharing knowledge within and 
across disciplines, and engaging faculty members 
in a dynamic community of practice (Bennett & 

Metros, 2001). Learning objects may be created 
by individuals or institutions and therefore require 
consideration of digital rights as well as storage 
and distribution.

How learning objects are stored and subse-
quently accessed has been primarily addressed 
through technology systems known as digital 
learning object repositories. Thomas and Home 
(2004) have identified four rationales, not only for 
the development of learning objects, but also for 
their storage in these digital containers.

1. The efficiency route: The more institutions 
work together, the less likely replication of 
efforts and therefore reduced costs based 
on the idea that learning objects “deliver 
industrial economies of scale” (p. 12).

2. The teacher-centered route: The more that 
educators share resources and best practices, 
the more likely teaching will improve. In 
this manner learning object “creation [is] 
co-production” (p. 12). 

3. The pupil-centered route: Learners who 
have access to a variety of objects designed 
with different learning needs in mind, can 
be better supported. In this sense, learning 
objects become “scalable and networked” 
(p. 13).

4. The freedom argument: Educators should 
take ownership and be able to disseminate 
freely to the larger educational community 
without struggling with or against issues of 
institutional ownership, intellectual prop-
erty or even censorship.

These rationales serve to illustrate the value 
structures within organizational cultures that 
determine how technology is used to make 
knowledge accessible and the reasons for doing 
so. Such positions are reflected in organizational 
policies and are particularly critical within cross-
institutional interactions.

This chapter analyzes the emergence of learn-
ing objects as a dynamic and interactive relation-
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ship between technology and the organization. We 
examine the way that organizational objectives are 
embedded within selected technologies. In other 
words, how is the selected technology address-
ing the organization’s needs? Further, we argue 
for a socially-constructed model of knowledge 
management. Specifically, we utilize Demarest’s 
(1997) four-step process of the construction of a 
knowledge economy. Next, we examine the way 
that knowledge is transmitted through a selected 
technological system. From these processes, via 
a constructed technological system, a learning 
object economy2 emerges, which includes various 
constituents: the 21st century learner, the subject 
matter expert (university professor), vendors who 
support or enable knowledge management, and 
populaces that harvest and benefit from the col-
lection of knowledge. We discuss four current 
models of knowledge management found in higher 
education: the traditional model, the intellectual 
capital/appropriative model, the sharing/recipro-
cal model, and the contribution pedagogy model. 
We propose a new, relativist model of knowledge 
management for higher education that accommo-
dates cross-institutional cultures and beliefs about 
learning technologies, construction of knowledge 
across systems and institutions, as well as the 
trend toward learner-centered, disaggregated, and 
re-aggregated learning objects, and negotiated 
intellectual property rights. 

A Starting Point:  Thomas’s Theory 
of Organizational Technology

Thomas (1994) argues that a technical system 
utilized within an organization can be objective, 
but also infused with objectives, reflective of the 
interests or goals of particular groups within the 
social system. A technological system, he con-
tends, has the ability to define and redefine tasks, 
responsibilities, and relationships or to evoke or 
reinforce change. Further, the eventual selection 
of a specific technology reflects the interests 
and ideologies of the organizational structure. 

Organizations are composed of interdependent 
social and technological systems where changes 
in one usually occasion adaptation in the other 
(e.g., a course management system many interact 
with a registration system). However, the relation-
ship between technology and the organization is 
dynamic and interactive, that is, technology may 
cause organizational change and organizational 
objectives may produce a change in the technologi-
cal system. Thomas explains that in order for the 
technology to be incorporated into organizational 
life, it must be transformed from a physical object 
into a social one. In other words, organizational 
members must recognize that the technology 
exists and then negotiate a set of understandings 
about what it is, what it means, and how it defines 
and redefines tasks, responsibilities, and relation-
ships. Thomas proposes a model of organizational 
technology whose adoption and use is shaped or 
determined, to some extent, by the organization 
that selects it. While he acknowledges that the 
technological system interacts with the organiza-
tion and its objectives and vice versa, this model 
is limited to some extent by those very things: 
the organization and its objectives. 

Current knowledge management models are 
organizationally-centered and are thus limited 
by the values and interests of their constituents. 
However, others are arguing for a transforma-
tion of the knowledge economy from one that 
is proprietary to a freestanding, shared knowl-
edge community (Norris, Mason, & Lefrere, 
2003). Norris et al. point to eight external and 
internal forces that are producing this shift: (1) 
Investments in infrastructure and best practices 
by “early adopters” of e-knowledge (e.g., asso-
ciations, governmental agencies, corporations, 
universities) deliver results that encourage wider 
adoption, and also facilitate new generations of 
enterprise applications; (2) Global enterprises that 
increase competitiveness by developing faster 
ways to manage their knowledge and strategic 
learning by creating tools that non-experts can 
use; (3) Growth in expert networks and easier, 
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more productive participation in communities of 
practice that push e-knowledge practices and com-
petencies; (4) Increasing sophistication by users, 
who develop an appetite for services that provide 
significant gains in their capacity to access and 
assimilate knowledge; (5) Advances in Internet 
and intranet-based capabilities that enable jump 
shifts in creating and accessing knowledge stores; 
(6) Innovations in mobile communications that 
provide ubiquitous access to perpetual learning 
solutions, as well as new ways to meet demands for 
e-commerce in any place or time; (7) Insight into 
new and more effective ways of experiencing how 
knowledge drives innovation; and (8) Increased 
understanding about how to deploy international 
standards in ways that ensure useful return on 
investments (e.g., through interoperability) that 
stimulates continued investment. We believe that 
these are just some of the local and global changes 
occurring that are motivating higher education to 
explore a system of knowledge management that 
is socially-constructed rather than organization-
ally-determined. As this trend unfolds, there is 
an increasing demand for collaborative discourse 
and negotiation, not just about what technology 
means, but also how it is designed and how artifacts 
such as learning objects are shared. This trend 
is evidenced by such efforts as the IMS Global 
Learning Consortium, Inc., in which members 
from around the world work together to develop 
specifications for e-learning technologies.

Social Construction of Knowledge 
and Learning Objects

The global nature of education within a distributed 
learning context requires that higher education, 
particularly considering learning objects as a valu-
able commodity that can be traded and exchanged, 
is part of an evolving knowledge economy. Texts, 
videos, and other materials have proven the value 
of institutionally-generated knowledge, but tra-
ditionally these products have produced revenue 
for an individual with value capital for the institu-

tion. Learning objects are forcing institutions to 
examine the economic exchange of the knowledge 
capital they are generating as they search for 
strategies to manage and negotiate value. 

Following Thomas’s theory of the social or 
organizational construction of technological 
systems and drawing from an economic busi-
ness perspective, Demarest (1997) postulates that 
organizations value knowledge based on “what 
works.” Business uses resource capital in order 
to develop processes and structures that result in 
increased sales and revenue. Davenport, DeLong, 
and Beers (1998) found four distinct types of 
knowledge management initiatives in corpora-
tions that were intended to:

1. Provide repositories for internally generated 
policy and informational knowledge

2. Provide access to knowledge or transfer 
among individuals

3. Facilitate the generation and use of knowl-
edge

4. Manage knowledge assets in such a way that 
value is apparent

Corporate knowledge management comes 
from an economic model that is based on a 
knowledgeable workforce that increases the 
organization’s return on investment. Davenport, 
et al. believe an economic model is appropriate 
for learning objects in higher education in that 
they are, by definition, designed to be re-used and 
shared. Whether or not they have a monetary value 
assigned to them is incidental, it is the investment 
of development and dissemination that belies their 
institutional value. In higher education, “what 
works” is similar to that of business, but involves 
“human capital,” which may result in increased 
enrollments, higher post-graduation employment 
rates, and academic recognition and prestige for 
the knowledge generated and disseminated. It is 
the latter that applies most directly to learning 
objects in that academic recognition comes from 
the intellectual production of knowledge that is 
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to be disseminated across institutions, and to a 
large extent contributes to the knowledge base of 
those institutions. 

Higher education values philosophical and 
scientific knowledge that is generated by the 
scholarship of its members. Such knowledge has 
traditionally driven innovation and production 
(Lyotard, 1984). The commodification of knowl-
edge through information distributed through 
technologies such as the Internet has expanded 
the power of university-generated knowledge that 
can reach beyond business and government to 
everyone with access to the Internet. However, the 
value of philosophical and scientific knowledge 
may be confused with knowledge that keeps the 
organization performing. For Demarest (1997) 
this includes:

• A shared understanding of how value is 
determined, assigned, maintained, and 
communicated throughout the organization 
and with external groups or individuals with 
whom the organization interacts

• A set of processes and systems—technical 
or human—that support and help channel 
the [organization’s] value-creating activities 
(p. 1)

• A set of indicators that associate the value-
creation process with the measures of the 
organization’s success 

• A set of systems that as a part of the 
“knowledge management infrastructure that 
monitor the efficiency and effectiveness of 
that value creation process, indicate oppor-
tunities for performance improvement and 
generally signal the relative rise or decline 
in value creation” (p. 1) 

Higher education has parallel types of per-
formance knowledge manifested in standards for 
knowledge acquisition by the learner (program 
requirements, degree audits, grades), standards 
of academic knowledge (criteria for merit and 
tenure, peer review of intellectual property), struc-

tures and processes for control of organizational 
knowledge (publications, events, training), and 
standards for institutional knowledge (internal 
reviews, accreditation). The sum total of these 
types of knowledge and the mechanisms through 
which their value is determined and tied to perfor-
mance is what allows the institution to function 
and yet varies among institutions, challenging 
the cross-fertilization and reciprocation that 
goes hand-in-hand with exchange of resources. 
Demarest believes organizational knowledge is 
socially constructed, and shared. This occurs 
through four processes: construction, embodi-
ment, dissemination, and use. 

Construction is “the process of discovering or 
structuring a kind of knowledge” (p.6). Organiza-
tions that are learning-focused (i.e., K-12, higher 
education, and workplace professional develop-
ment departments) utilize specific processes of 
identifying valued knowledge. Value propositions 
in such organizations, and to a certain extent 
in industry where learning is seen as training, 
may come from external events or forces (com-
munity needs, governmental mandates, etc.) or 
from experience through interaction with client 
populations (focus sessions, course or training 
evaluations, documented complaints, etc.). Valued 
knowledge emerges through an iterative process 
of examining and implementing the governing 
body’s mandates (government, professional or-
ganization, and certifying agencies), determining 
community- or client-based values and needs, and 
identifying best practices and policies that support 
the identified organizational outcomes. 

Embodiment is “the process of choosing a 
container for knowledge once it is constructed” 
(p. 6). The container may take a variety of forms, 
most typically a document: manual, memoranda, 
report, tutorial, or speech. In higher education, 
such embodiments may be captured as learning 
objects and stored in a repository or learning 
content management system (L/CMS). How the 
embodiment is conceptualized may reflect the 
organizational cultural beliefs about the social 
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relationships, communication processes, and the 
structures of authority. For example, L/CMSs that 
are course-based and only accessible to registered 
members of the course may indicate intellectual 
property controls or return on investment as 
indicated by course registration. 

Dissemination “refers to the human processes 
and technical infrastructure that make embodied 
knowledge, such as documents, available to the 
people that use the documents and the bodies of 
knowledge” (p.6) that serve a function to achieve 
the organizational goals. Such knowledge dis-
semination is increasingly digital, although issues 
of access through systems and (perhaps) limita-
tions of user’s technical skills may be why some 
educational organizations rely on printed media. 
Digitization has enabled knowledge updates, 
re-organization, and re-purposing to be quickly 
and easily possible. Communication about such 
changes however must be made to the population 
who uses the knowledge.

Use refers to the ultimate objective of any 
knowledge management system: the “produc-
tion” (p. 6) of value. At this point, Thomas’s 
value proposition is most evident. Organizational 
knowledge may be constructed, embodied, and 
disseminated but until it is used, its value is 
only a construct. Use, it can be argued, is what 
determines the value of any knowledge. Learn-
ing objects stored in repositories or located by 
“Googling,” but finding out by whom, when, or 
for what reason (much less for what outcome) 
is marginally addressed through metadata, but 
more directly addressed through strategies such 
as Digital Rights Management (DRM). DRM 
identifies the rights of holders, permissions, and 
tracks usage. The Digital Object Identifier (DOI®) 
system identifies and tracks use of digital objects, 
primarily to protect and document how intellec-
tual property is being used, but not to discover 
the knowledge value of an object. As tracking 
strategies become adopted and uniformly used, 
we suspect value will be determined more by 
frequency of use than by other indicators, such as 

return on investment (ROI), or by the knowledge 
value to the user. Most importantly, the social 
construction of organizational knowledge does 
not address knowledge acquisition, which is a 
primary function of higher education. 

Technology-Supported Knowledge 
Acquisition and Construction in 
Higher Education

The US history of funding technology as a 
strategy for reform illustrates the theory of tech-
nological determinism3, but belies the reality of 
the application and adoption of technology and 
the difficulty, if not impossibility of its predict-
ability and control (Hughes, 2001). Technological 
relativism4 embraces this ambiguity and better 
reflects what actually occurs in the post-structural-
ist learning environment where  faculty conduct 
scholarship and the learner engages in social 
learning through a variety of technologies, in a 
variety of ways, in different contexts that support 
the institutional goals and philosophy. Sørensen 
(1996) discusses the prevailing discourse about 
learning through doing, using, and interacting 
by which a learning economy is produced, based 
on the notion that learner actions involve produc-
tion that is supported by various technological 
systems. As learners increasingly access objects 
within structured learning experiences they are 
also generating objects that document, describe, 
illustrate, or share their own knowledge acquisi-
tion. This process reflects Demarest’s focus on 
performance enacted through his social model 
of knowledge management. In higher education, 
performance outside of pedagogically-driven en-
vironments is less valued because it occurs outside 
of the economy. The organization assigns value 
based on the source of the knowledge. Because 
the learner can access knowledge anywhere or 
anytime, value propositions erode and are relative, 
at least for the learner.

The nature of learning object construction 
and re-use as disaggregated5 course content that 
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may be re-aggregated in different ways reflects 
current thinking about the social construction of 
knowledge espoused in pedagogical models of 
online learning (Simonson, Smaldino, Albright, & 
Zvacek, 2003), the commodification of the course 
(Diaz, 2004), and the instructional use of learning 
objects (Higgs, Meredith, & Hand, 2003). Figure 
1 below illustrates learning designs in distributed 
learning systems. Linear learning designs are 
more content-driven with little deviation from 
the instructional path and low interactivity with 
others or the content that is predetermined and 
a strategy for sharing knowledge. Such designs 
are highly re-usable and functional when concept, 
principle, and procedural knowledge are the goal. 
As the learner moves to the right of the continuum 
they are afforded more choices about the path of 
instruction, information formats, and sources, and 
how they will demonstrate and document their 
knowledge acquisition. The learner becomes, to 
a degree, a designer of their own instruction and 
a generator of knowledge. Difficult to replicate 
and re-use, this design holds more promise for 
transfer of knowledge to other contexts and 
deeper learning (Carmean, 2002). The genera-
tion of knowledge and eventual dissemination 
via learning objects represents a shift, not only 
in who generates and how generation occurs, but 
also in how constituencies receive the knowledge. 

Didactic instruction is a universally used approach 
to teaching in classroom settings. The traditional 
approach to instruction in higher education is 
instructor-dependent, content-driven, and situated 
in knowledge transfer (Gibbons & Wentworth, 
2001). This is at odds with what is known about 
adult learning in college and the workplace (Men-
tkowski, 2000) and in research indicating that as 
educators use technology in general, their role as 
subject matter expert shifts to that of guide and 
facilitator, reflecting an epistemological shift with 
a variety of associated outcomes (Reeves, 2002). 
A learning object pedagogy, unlike the tradi-
tional model, is one in which the learner makes 
decisions and choices about a task or problem as 
they locate relevant information, and construct 
and generate knowledge eventually embodied 
in a learning object. The instructor and LCMSs, 
serve as guide and facilitator. 

Objects that are used within larger peda-
gogical frameworks, classrooms, L/CMSs, or 
blended learning environments, have embedded 
systems which determine or sanction the func-
tion of the object and which operate within the 
instructional designer’s pedagogical determin-
ism. Although objects that are learner-centered 
achieve multiple objectives and are more likely 
to be generative, they are also confined to some 
degree by the system, process, and technology 

• Rote
• Memorization
• Habitualization
• Routinization

Deeper learning
• Transferability
• Relevance/applicability
• Guided Discovery

Linear
Single user

Branched Hyper-content Learner-centered
Multiple users

• High re-usability
• ID design
• Instructor/trainer as

designer/director

• Low reusability
• Emergent design
• Instructor/trainer as

facilitator/resource
Knowledge Sharing Knowledge Generation
Technological determinism Technological relativism

Figure 1. Learning designs in distributed learning systems
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within which they operate. The disaggregation of 
the course has provided a natural opportunity for 
the learner to modify existing objects or create 
new ones that become a part of the knowledge 
used by others to learn (Collis & Stijker, 2003). It 
is the opportunity for knowledge generation that 
informs the social model of knowledge manage-
ment through knowledge management learning 
designs that operate across institutions, through 
cross-fertilization, be it intentional (determinist) 
or selected (relativist).

Transmission of Knowledge 
Across, Through, and in Spite 
of Organizations

The challenge of any institutionalized knowledge 
base and system of transmission, transferal, or 
adoption is that no learner remains within the or-
ganizational context throughout their day-to-day 
life, and they move between contexts across their 
learning and working life. As workers who are 
engaged in continual learning, we move between 
and among organizations that use technologies, 
the use of which, for the most part, is defined for 
us by the organizations in which we are situated. 
Learning environments, rules, procedures, and 
intended outcomes change as we move from school 
to work to training. Thus within an institution, 
the individual acts and interacts from a personal 
point of view.

In post-secondary education, technology is 
used to support learning, primarily as an Informa-
tion Communication Technology (ICT) through 
which knowledge is constructed, learning is 
managed, or learning objects are disseminated. E-
learning has become standard in higher education, 
as evidenced by the burgeoning and robust mar-
ket for course management systems, Web-based 
tutorials and simulations, and mobile computing. 
Of course, learners in formal educational environ-
ments also acquire knowledge from family, social 
groups, and other social, religious, or civic orga-
nizations (Bransford, Brown, & Cocking, 2000). 

Social learning is ill-structured and not necessarily 
outcome-driven, while learning that is not situ-
ated in work or education is typically uniquely 
structured and without conditional assessment 
measures. For most of us, our preparation to learn 
strategically in formal and organized settings 
begins at an early age in traditional educational 
institutions. The nature of this type of learning is 
so institutionalized that it crosses most cultures, 
economic groups, and generations. Yet when we 
leave an educational setting and are required to 
learn in workplace environments, the nature of 
learning shifts.

In the workplace, technology is also used as 
an ICT although the focus is more on job skills 
training for just-in-time, just-in-need, or just-
in-case learning that relates to job tasks, seen 
as performance support. Designs for workplace 
knowledge management systems are equally rec-
ommended to be learner-oriented in interface and 
content as well as management design (Raybould, 
2002). Over the developmental life of the learner, 
then, the organizational uses and expectations of 
technology shifts at the macro level as well as the 
micro level as discussed by Thomas (1994). 

An often-missing component from the deci-
sion to implement a technology-mediated learning 
strategy is evaluation or effectiveness studies to 
determine if the selected technology has the abil-
ity to address institutional goals and concerns. 
The literature in this area looks at “satisfaction” 
in a way that does not always address actual 
learning outcomes and overall, there exists a 
lack of empirical studies showing that the use 
of instructional technology actually improves 
learning regardless of the context (Arbaugh, 2002; 
Buckley, 2002; McClelland, 2001; McGorry, 
2003; Neal, 1998). Studies conclude that the full 
potential of instructional technology is reached 
only by a full transformation of the learning 
process, faculty development, and institutional 
systems (Buckley, 2002; Jamieson, Fisher, Gild-
ing, Taylor, & Trevitt, 2000; Moore, 2002). The 
research on the effectiveness of distance educa-
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tion or online learning programs shows difficulty 
with student-instructor communication, lack of 
socialization both with the instructor and other 
students, student engagement and interaction, 
innovation in teaching, and technical difficulties 
or support (McGorry, 2003; Salisbury, Pearson, 
Miller, & Marett, 2002). Finally, the instructor’s 
actual technological expertise (Lea, Clayton, 
Draude, & Barlow, 2001; Webster & Hackley, 
1997) along with their ability to overcome inter-
action problems (Berger, 1999) has been found to 
be important both in faculty member’s decisions 
to adopt instructional technology and in students’ 
satisfaction and learning outcomes. These findings 
are at odds with return on investment (ROI) argu-
ments that distributed education can serve large 
populations without denigrating effectiveness, a 
trend seen in higher education.

Technology has shifted the nature of traditional 
learning and training by removing the learner from 
contexts, such as school and workplace. Taylor 
(2001) has developed a model that describes the 
shift in distributed learning from linear and print-
based to flexible and modular/digital based: 

• The “correspondence model” relies on print-
based resources.

• The “multimedia model” provides learning 
resources through a variety of media includ-
ing print. 

• The “tele-learning model” incorporates 
modes of presentation of materials to include 
audio or video-conferencing and broadcast 
TV or radio.

• The “flexible learning model” requires that 
students engage in interactive, online com-
puter-mediated resources and activities.

• The “intelligent flexible learning model” 
is the next generation model in which the 
learner accesses learning processes and 
resources through portals. 

Learning through and with learning objects 
enables the learner to self-direct their experiences 

and engage with others for purposes that best 
support their learning, while utilizing objects that 
best match their needs. Diaz (2004) notes that the 
more complex and autonomous the system, the 
more it allows the learner to manage their own 
learning, but the higher the degree of technical 
skills necessary, and the larger the institutional 
investment. Conversely (or perversely), the more 
the learner is engaged in making choices and 
directing learning experiences, the greater the 
likelihood they will generate knowledge. Person-
ally constructed knowledge is then influenced 
by the organizational knowledge that shapes 
our behaviors, values, and norms that we bring 
to learning or working context. The process of 
knowledge construction is reflected in the way 
organizations approach knowledge management. 
Learner- or worker-generated knowledge is not 
without limitations and barriers within certain 
models of knowledge management.

Four Models of Knowledge 
Management 

Existing models of knowledge management have 
emerged from policy and practice. Although the 
tradition of distributed instructional materials is 
not new for higher education, the shift toward 
digitalization has affected the nature of distri-
bution, as well as policy decisions. Learning 
objects are a relatively new concept with regard 
to knowledge management, and the idea of re-use 
and re-purposing has necessitated specific man-
agement and ownership considerations. Typically, 
learning objects originate with ideas generated by 
faculty members and are created with supports 
from the university, then distributed through a 
local or external repository. Rights of ownership 
and attribution are critical as are permissions 
to re-use, revise, and maintain the objects. Pre-
learning object policy has not fully accounted for 
the unique provisions of reuse. In this evolving 
context of learning objects, we have identified 
four models that address control and ownership 
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in varying ways: traditional pre-digital, intel-
lectual capital/appropriative, sharing/reciprocal, 
and contribution-pedagogy.

Traditional Pre-Digital Model 

The traditional model of ownership in the area of 
copyright predates technology. Up until the pass-
ing of the Digital Millennium Copyright Act of 
1998 (DMCA), and perhaps after, long established 
legal principles grant to employees, such as faculty 
members, the inherent right of ownership to their 
inventions (Chew, 1992). Intellectual property 
policy language, especially in the area of digital 
works such as learning objects, can sometimes be 
ambiguous. McMillen (2001) finds that academic 
custom, the informal principles of university 
practice, impact copyright ownership in two ways. 
First, if there is ambiguity in a faculty member’s 
contract or other written document that expressly 
assigns copyright ownership, courts may look at 
custom and usage to determine the university and 
professor’s intent regarding ownership. In other 
words, courts could decide to take into account 
an institution’s established practices in deciding 
who should retain property rights. Second, if no 
contract, policy, or written document regarding 
copyright ownership exists, courts are permitted 
to use the academic custom and usage within 
or outside the institution to determine what the 
parties would have agreed to had they addressed 
copyright ownership. 

In Rhoades (1998) examination of the actual 
ownership of faculty products, he found that, of 
the contracts analyzed, a majority of them had 
extensive provision for faculty ownership; in fact, 
the institution does not always claim ownership, 
even when it is a “work for hire.” The “conditions” 
of production or use of resources are pivotal in 
determining ownership and assigning profits. In 
her analysis of intellectual property ownership in 
the institution of higher education in the United 
States, Chew (1992) reexamines ownership via 
social tradition and case law. Surprisingly, her 

findings reveal that, despite common assump-
tions, long established legal principles grant to 
employees, such as faculty, the inherent right of 
ownership to their inventions. Faculty members’ 
claims on their inventions and the enforceability 
of university policies are unclear. However, as 
distributed learning technology evolves and 
requires greater use and infusion of institutional 
resources, ownership, and control may begin to 
away from individual creators and contributors 
and toward resource providers. Further adding 
to the ownership ambiguity is the vast array of 
digital products that are being produced within 
commercial and non-commercial collaborations 
and partnerships. 

Intellectual Capital/Appropriative Model

The intellectual capital or appropriative model 
holds that ownership, control, and maintenance 
of intellectual property, especially in the area 
of distributed learning, is important. Under this 
model, institutional resources expended are care-
fully monitored and among other factors, become 
the criteria for ownership and control. Further, 
the vast majority of higher education institutions’ 
intellectual property policies are increasingly 
based on this model (Diaz, 2004). The arrival of 
technology into the area of copyright has created a 
new market for products that previously had little 
or no commercial value. In fact, many copyright 
sections of intellectual property policies differ-
entiate between digital and non-digital property 
and contain specific and substantial rights over 
these economically viable products. The intersec-
tion of intellectual property rights, specifically in 
the area of copyright, and technology in higher 
education is the realm of distributed learning, 
including distance education, learning objects, 
digital repositories, and electronic courseware 
products. 

Consistent with previous studies in the area of 
intellectual property copyright policy transforma-
tion and the corresponding commodification of 
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educational products (Chew, 1992; Lape, 1992; 
Packard, 2002; Slaughter & Rhoades, 2004), Diaz 
(2004) finds that policies are evolving to further 
address distributed learning products in a variety 
of ways. Findings indicate that institutions are 
revising policies to further deal with and capture 
instructional products. Policies are aligned with 
the organizational change that is occurring in 
higher education within a larger context of an 
information-based economy (Castells, 2000). 
Additionally, the new instructional model is heav-
ily dependent on information technology in the 
form of network connectivity, infrastructure and 
support staff, thus making it resource intensive. 
Policies reflect this change by mimicking the shift 
in ownership conditions away from those required 
in a traditional setting to those required in a high 
technology setting. Use of institutional resources 
in the instructional process has been nominal (i.e., 
secretarial support, libraries), compared to those 
required now: media specialists, instructional 
designers, and so on. Ownership terms changed 
to address the new instructional model, but claims 
on instructional products have appeared where 
there were previously none. 

Institutions are asserting ownership where 
they previously had not because online courses 
and course materials present a potential source 
of revenue from which the institution could ben-
efit. Several explanations exist for this increas-
ingly appropriative behavior. Faculty-developed 
electronic content and courseware materials 
(especially in specialized academic areas where 
the market is deficient) present a potential source 
of revenue and savings, as the institution will not 
have to pay costly licensing fees to purchase or 
utilize externally developed products. Increasing 
“contracted” education serves the dual purpose 
of producing salary savings while providing one-
on-one attention to students and improving their 
performance (Twigg, 2000). The appropriation of 
digital knowledge may also be a preemptive move 
on behalf of universities that fear faculty members 
will package their courses and make them avail-

able to multiple markets (while employed at the 
present institution or after they have left), perhaps 
in competition with the college or university that 
employs them. 

Sharing/Reciprocal Model

The sharing reciprocal model is based on shared 
value and the exchange of learning objects and 
other digital materials across organizations and 
institutions (Diaz & McGee, 2004). The focus 
here is on the support of learning activities. 
Individual institutions support the assembly of 
learning objects, which may be shared across 
departments but, more commonly, objects are im-
ported from many other places. Table 1 illustrates 
the many partners that may be involved in these 
consortia. Organizational support mechanisms 
and systems moderate costs. Many institutions 
join consortium in order to create a system for 
storing and distributing objects in what becomes 
a mutually beneficial learning object economy 
(Learning Content eXchange, 2003). Consortia 
often articulate content and evaluation standard-
ization as a strategy to increase the market value 
of an object. DRM, Royalty Rights Management 
(RRM), index, and search functions as well as 
supporting technologies are collectively addressed 
and operated through a well-organized consortia 
initiative. Such collaboration allows members to 
establish pre-determined policies and procedures 
that articulate a negotiated value and standard of 
quality for the objects that are shared.

Learning object registries can provide stan-
dards and access for institutions that may not be 
interested in partnerships. One example is the 
Learning Object Network (LON) (http://www.
learningobjectsnetwork.com) that uses Digital 
Object Identifier (DOI) as the identifier mecha-
nism and collects object metadata and location 
information so they can direct potential users to the 
source. Institutions or consortia must determine 
the degree of access and set policy that sets the 
rights of the owner of the object. One approach 
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to DRM is the Creative Commons Project6 that 
provides no-cost licenses so that copyright holders 
can inform potential users about copyright restric-
tions. Knowledge management systems that can 
serve consortia provide customizable interfaces 
that can meet the unique needs and preferences of 
a group regardless of their funding level or size. 
For example, EZ Reusable Objects (EZRO) is an 
open source, free Web application that requires 
little to no technical expertise to configure and 
operates to manage learning objects. EZRO is 
scalable and responds to the specific needs of 
consortia driven by a variety of goals and directed 
by institutional policy. 

The first three models discussed above fail 
to address the value of knowledge acquisition 
acquired through learner-object interaction, 
which should be an expectation and criteria in 
the learning object economy. Instead, they focus 
specifically on the exchange of goods in terms 
of the agreed-upon market value rather than the 
knowledge value that informs the “buyer” of 
whether or not, as Demarest would argue, the 
product “works.” For higher education the value 
should reside in the object’s actual knowledge 
value.

Contribution Pedagogy Model

The focus of the contribution-pedagogy model is 
that learners contribute to object development or 
generate objects themselves, thereby contributing 
to the knowledge base of the institution. This re-
flects the shift toward a learning object pedagogy 
in which learners, not only learn from experience 
by participating in the generation of the object, but 
by contributing to the learning of others through 
object development and re-use. Collis and Striker 
(2003) suggest that by having learners generate 
learning objects, and contribute to a course reposi-
tory that grows with each offering of the course, 
the burden of producing objects is shifted away 
from the institution and the instructional process. 
This results in a variety of benefits: time is saved 
for the instructor or content-generator, resources 
are designed by the population for which they are 
intended by providing a locally better “fit” with 
the intended audience, learners can contribute and 
revise objects over time by updating content or 
presentation, and the tacit knowledge of the learner 
is transparent and can be shared or studied by the 
institution (Collis & Winnips, 2002).

Laurillard and McAndrew (2003) illustrate 
the contribution-pedagogy model in their design 

Organizational partnership Partners
EDUCAUSE Corporate Partner Program
(http://www.educause.edu/partners/about.html)

• IT professionals (public/private)
• Technologists
• Managers
• Higher education executives

Massachusetts Institute of Technology DSpace
Federation
(http://dspace.org)

• Columbia University, Cornell University, Ohio
State University, and the Universities of
Rochester, Toronto, and Washington

• Hewlett-Packard
• MIT Libraries

The Fedora Project
(http://www.fedora.info/)

• University of Virginia
• Andrew W. Mellon Foundation
• Cornell University

Table 1. eLearning Partnerships
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of generic learning activities that shift teaching 
from a transmission model to a construction 
model. A design of generic learning activities 
shifts teaching from a transmission model to a 
construction model as illustrated by Laurillard’s 
“Conversational Framework” for learning. This 
iterative process requires the learner to engage, 
act, and reflect upon what they know and how 
they come to learn. An analysis of scalable (in-
dividuals or groups) and sustainable (efficient 
and economic) learning designs address how to 
design for diversity of learner experiences, goal-
based learning, re-use of objects, use of online 
learning tools for learning outcomes, clear and 
succinct instructions, and dynamic technology 
function. Specific recommendations are made 
for the design of objects to be used in multiple 
courses. When multiple applications are consid-
ered at the design stage, there is an increased 
likelihood of increased re-use across disciplines. 
Additionally, objects can be easily re-versioned 
depending on the needs of new or revised courses 
and pedagogy is wrapped around objects, activi-
ties, and supports. The Sharing/Reciprocal and 

Contribution-Pedagogy models impact how value 
is attributed, estimated, and assigned to learning 
objects and reflect Thomas and Home’s (2003) 
Student-centered Route and Freedom Argument 
for the distribution and access of learning objects 
that suggests a new economy. 

Learning Object Economy 

Higher education’s new approach to its knowledge 
products has led to the emergence of a learning 
object economy. Johnson (2003) notes that the 
learning object economy has at least five markets of 
exchange: proprietary, commercial, free, shared, 
and peer-to-peer. Each of these “markets” has a 
corresponding culture and has been met with 
varying degrees of success. He argues that a fully 
functioning learning object economy would sat-
isfy the needs and requirements of its constituents: 
market-makers (repository builders), instructors, 
end users, assemblers, regulators, publishers, re-
sellers, and authors. Figure 2 illustrates the way 
that various constituents intersect and exchange 
in this new economy (Johnson, 2003). 

Market Place

Market Makers
Repository Builders
Tool Builders

Resellers

Publishers

Assemblers
Instructional Designers

Authors
Experts
Organizers
Faculty

Endusers
Students
Communities of Practice
Academic Depts/Disciplines

Regulators

Figure 2. Learning object economy (Adapted from Johnson, 2003)
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Technologies, if they resonate and are adopted, 
can generate an economy that is derived from the 
value placed on them by a social group. Groups 
may have different interpretations of the basis of 
the value. Since learning objects require group 
collaboration, represent knowledge construction, 
and are disseminated across populations, there is a 
high level of mediating variables and processes.

Technological systems, if they resonate with 
the organization and are adopted, can generate an 
economy that is derived from the value placed on 
them by a social group. Groups may have different 
interpretations of value, and since learning objects 
require group collaboration, represent knowledge 
construction, and are disseminated across varied 
populations, a high level of mediating variables 
and processes exist. Johnson (2003) describes 
five markets, each with a different exchange ap-
proach, in which learning objects operate. These 
markets—proprietary, commercial, free, shared, 
and peer-to-peer—are described in Table 2. 

Each of the aforementioned four knowledge 
management models (traditional-pre digital, intel-
lectual capital/appropriative, sharing/reciprocal, 
and contribution pedagogy) intersects with one 
or more of Johnson’s learning object economy 
markets. For instance, the traditional-pre digital, 
intellectual capital/appropriative models exist 
within the value system of the proprietary and 
commercial markets. The last three markets, free, 
shared, and peer-to-peer, also exist in higher edu-
cation settings. It is possible for appropriative and 
non-appropriative models to coexist, for instance 

within a college or department. Each market satis-
fies those constituents’ needs and is aligned with 
a set of culture-specific values. Implicit needs 
must also be met in order for exchange to flourish. 
For instance, learning objects must be credible 
or carry some quality assurance regardless of the 
system within which they operate. 

Although the literature (Hart, 2004; Kidwell, 
Vander Linde, & Johnson, 2000; Norris et al., 
2003) suggests a maturing of knowledge man-
agement practices that have resulted in a myriad 
of systems, the learning object economy in all 
markets is still weak at best. As Johnson (2003) 
points out, the current level of activity has not 
yet reached a “tipping point.” The solution, he 
postulates, is an “economy of content in which 
individuals and organizations can acquire, adapt, 
and repurpose content” (p.7). Table 3 presents a 
summary of Johnson’s drivers, enablers, and me-
diators to a thriving learning object economy. 

Several of these drivers, enablers, and media-
tors are present in the models discussed earlier 
and suggest some explanation for the under use of 
learning objects. For instance, higher education in-
tellectual property policies governing the control 
and ownership of digital instructional products or 
learning objects are often structured in such a way 
as to inhibit development and sharing outside of 
the originating institution (Diaz, 2004). This type 
of behavior, evident in the Intellectual Capital/Ap-
propriative Model, also prohibits the sharing of 
resources and distribution of costs: mediators in 
the economy. The Appropriative Model and other 

Market Product example
Proprietary Private company training repository
Commercial E-learning companies selling learning objects
Free MERLOT or the Educational Learning Object Exchange
Shared Higher education LO consortia
Peer-to-peer Sharing systems between higher education institutions

Table 2. Learning object economy and the five markets
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models discussed are limited, to some extent, by 
their social context. Each is operating within the 
boundaries of their organizational context and 
corresponding values and is thus limited by those 
constraints. In response to these limitations, we 
propose a new relativist model. We argue that in 
order for a learning object economy to succeed, 
it must be able to take advantage of and utilize its 
drivers, enablers, and mediators independently of 
a social or organizational context. 

Open Knowledge Model

Knowledge sharing and re-construction with 
intellectual property rights attribution and learner-
owner intellectual property rights are necessary 
in an increasingly globalized and distributed 
learning ecosystem.7 The Open Knowledge Model 
embodies trends in a variety of disciplines: com-
puter science (see OKI and OSPI), education (see 
McGee & Robinson, 2004), science (see Cottey, 
2003), and social justice (see Open Knowledge 
Network) in that it utilizes a relativist construc-
tion and accommodates cross-institutional cul-
tures and beliefs about learning technologies, 
the construction of knowledge across systems 
and institutions, as well as the trend toward 
learner-centered e-learning, disaggregated and 
re-aggregated learning objects, and negotiated 
intellectual property rights. 

We build on Thomas’ and Demarest’s con-
ceptual frameworks in an attempt to address 
the emergent model of knowledge management 
in higher education that reflects current beliefs 
about the learner, the function of the institution, 
the trend toward knowledge generation, and the 
evolution of existing models. In that the function, 
definition, and value of technology are relative to 
organizational culture and values, we assert that no 
organizational position is more or less valid than 
another (Wescott, 2001). The Open Knowledge 
Model provides for this caveat. This is not to say 
that value is not shared across higher education 
systems, but rather that individual organizations 
and their members have come to contribute to the 
value given to the knowledge that is generated 
within them.

The first component of the Open Knowledge 
Model addresses how the culture and actions of 
higher education tacitly and explicitly determine 
the value, purpose, and role of knowledge for the 
institution at large. The culture of each higher 
education institution determines the value and 
use of knowledge, rather than the technology. 
This is clearly reflected in institutional efforts 
such at MIT’s OpenCourseWare project in which 
course syllabi and materials are accessible to all 
in an effort to support their “mission to advance 
knowledge and education, and serve the world in 
the 21st century. It is true to MIT’s values of excel-

Definition Higher education example
Drivers Knowledge, productivity,

competition, readiness,
infrastructure

Faculty-, student-, staff-produced knowledge;
L/CMSs; wireless learning environments.

Enablers Learning technologies,
learning design, standards

A menu of learning technologies available to
educators; learning technologists as support staff
to enhance learning and teaching functions.

Mediators Resources, policies, perceived
value

Learning technologies centers; flexible and
adaptable intellectual property policies.

Table 3. The learning object economy: Drivers, enablers, and mediators (Adapted from Johnson, 
2003)
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lence, innovation, and leadership” (MIT, 2004). 
MIT has chosen to share intellectual property that 
represents the values, norms, and standards of 
learning of their unique and specific mission. We 
see such efforts as supporting the inherent purpose 
of higher education: as a primarily generator of 
bodies of knowledge that should be made freely 
available to the public. Traditional models of 
knowledge dissemination that are tied to processes 
of tenure and promotion (peer-referred journals 
with limited circulation) restrict knowledge ac-
cess. In the Open Knowledge Model, intellectual 
property is digitized and distributed with rigorous 
standards of review, but made available to anyone 
who is interested, rather than a privileged few 
through repositories (Crow, 2002).

Traditionally, intellectual property rights 
policy has indicated the market value higher edu-
cation has placed on learning objects, however, 
documented knowledge acquisition (through 
learner generation) and use of learning objects 
(through tracking) is a more authentic indicator of 
value. In the Open Knowledge Model, intellectual 
property rights are determined by the generator 
and negotiated by the end user who may choose 
to re-purpose the content through licenses al-
lowed through systems. The growing number of 
repositories and referatories indicates that learning 
objects are a valid and valued knowledge source 
both within and outside of any one institution. 
Additionally, we propose that knowledge value is 
reflected in use and re-use of learning objects.

The second area of focus deals with the ways 
in which knowledge is created, embodied, dis-
seminated, and used in higher education; the 
relationship between knowledge and technological 
innovations; and the relationship between knowl-
edge, innovations, and performance standards 
that higher education requires in order to meet 
its strategic objectives. Higher education, as 
an institution, embodies cultures that are both 
shared and not shared. For instance, sharing and 
collaboration in a learning object economy can 
occur within and across disciplines, departments, 

and the institution as a whole. In this sense, the 
academic setting is unique in that cross-cultural/
organizational generation, sharing, and re-purpos-
ing, is possible and brings the added benefit of 
greater innovation and diffusion of knowledge. 
Further, repositories and referatories, as techno-
logical systems, make this possible as learning 
objects grow and become more meaningful with 
use and reuse. With successful cross-pollination 
comes increased funding; consortia and lever-
aged resources and capital, standardization by 
industry in accordance with established values 
to support reuse. 

The third area of focus deals with the strategic 
and material commercial benefits that higher edu-
cation expects to gain from more effective knowl-
edge management practices and performances. 
These may include increased revenue, prestige, 
partnerships, cross-organizational fertilization, 
and higher skilled faculty and graduates. Several 
factors have contributed to the development of 
knowledge management. The literature in the area 
of globalization in higher education points to in-
formation technology, organizational change, and 
productivity growth (Castells, 1997, 2000; Tiffin 
& Rajasingham, 2003). The development of new 
intellectual property policies, and the extensive 
revision of existing ones (Olivas, 1994), is one 
signal of the organizational transformation and 
the effort to harness productivity to the benefit of 
the institution. Globalization, increased competi-
tion among non-profit and for-profit educational 
entities, and changes in funding structures has all 
contributed to changes in the way higher education 
institutions deliver services and leverage their 
instructional products. 

The utilization of distributed learning tech-
nologies and systems has several benefits for the 
academy: increased research productivity, gen-
eration of tuition revenue via increased access, 
institutional acquisition of instructional products, 
and improved learning. While some of these out-
comes are yet unproven, they are well documented 
in the language that surrounds policy. Several 
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studies have suggested higher education’s move 
toward commercializing instructional products 
(Anderson, 2001; Slaughter & Rhoades, 2004; 
Welsh, 2000). One can speculate on what has 
prompted such activity in this area. Organiza-
tional learning theory tells us that a number of 
precipitating jolts, both external and internal to 
the organization, can prompt such changes (see 
Table 4). Such jolts can come from the changing 
economy, changing technology, and pressure to 
improve learning outcomes (Castells, 2000). 

The Open Knowledge Model represents the 
drivers of knowledge management: the methods 
for management and the conceptual framework 
that guides processes of knowledge generation. 
It supports a new economy based on authentic 
knowledge value in which human capital is em-
braced and recognized as the core of educational 
institutions and that which higher education can 
best support and sustain.

REFERENCES

Anderson, M. (2001). The complex relations 
between the academy and industry: Views from 
the literature. The Journal of Higher Education, 
72(2), 226-246. 

Arbaugh, J. (2002). Managing the online class-
room: A study of technological and behavioral 
characteristics of Web-based MBA courses. Jour-
nal of High Technology Management Research, 
13(2), 203-223. 

Becker, H. (2001). How are teachers using com-
puters in instruction? The Center for Research 
on Information Technology and Organizations. 
Retrieved February 12, 2004, from http://www.
crito.uci.edu/2/pubdetails.asp?id=292

Bennett, K. & Metros, S. (2001). The promise 
and pitfalls of learning objects: Current status 
of digital repositories. Retrieved from http://itc.
utk.edu/educause2001

Precipitating Jolts  Proliferation of information technology (IT) in higher
education (HED)

 Increased entrepreneurial behavior in HED
 Increased competition or economic pressure

Learning Stage I  Emerging HED IT profession
 Established HED entrepreneurial behavior (patents)
 Collaborative HED/IT professional organizations

(EDUCAUSE)
 Elite organizational behavior (MIT’s OKI, DSpace)

Learning Stage II  Higher education develops L/CMSs
 Current technology is expensive and insufficient
 Organizations seek to “retain” knowledge

Diffusion  Social consensus via organizational leaders (in process)
 Lower level orgs mimic behavior

Institutional
Copyright Policy
Transformation

 Whole policy revisions
 Addendums to existing policies
 Instructional technology/software clauses

Table 4. Stages of organizational learning



892  

Distributed Learning Objects

Berger, N. (1999). Pioneering experiences in 
distance learning: Lessons learned. Journal of 
Management Education, 23(6), 684-690.

Bransford, J., Brown, A., & Cocking, R. (2000). 
How people learn: Brain, mind, experience, 
and school. Washington DC: National Academy 
Press. 

Buckley, D. (2002). In pursuit of the learning 
paradigm. Educause Review, January/February. 

Carmean, C. (2002). Learner-centered principles. 
Retrieved on March 11, 2004, from http://edu-
cause.edu/nlii/keythemes/lcp/

Castells, M. (1997). The power of identity. Oxford: 
Blackwell Publishers.

Castells, M. (2000). The rise of the network society 
(2nd ed.). Oxford: Blackwell Publishers.

Cavanaugh, C. (2001). The effectiveness of in-
teractive distance education technologies in K-12 
learning: A meta-analysis. International Journal 
of Educational Telecommunications, 7(1), 73-88. 
Retrieved June 15, 2004, from http://www.unf.
edu/~ccavanau/CavanaughIJET01.pdf

Chandler, D. (1996). Shaping and being shaped: 
Engaging with media. CMC Magazine, (3), 2. Re-
trieved June 15, 2004, from http://www.december.
com/cmc/mag/1996/feb/toc.html

Chew, P. (1992). Faculty generated inventions: 
Who owns the golden egg? Wisconsin Law Re-
view, 2, 259-314.

Clark, T. (2001). Virtual schools: Trends and 
issues. Distance Learning Resource Network 
and WestEd. Retrieved on March 14, 2004, 
from http://www.wested.org/online_pubs/virtu-
alschools.pdf

Collis, B. & Striker, A. (2003). Re-useable learn-
ing objects in context. International Journal of 
E-learning, 4(2), 5-16. Retrieved October 13, 
2004, from http://dl.aace.org/14190/

Collis, B. & Winnips, K. (2002). Two scenarios 
for productive learning environments in the work-
place. British Journal of Educational Technology, 
33(2), 133-148.

Cook, J. & Cook, L. (1998). How technology 
enables the quality of student-centered learning. 
Quality Progress, July, 59-63.

Cottey, A. (2003). Open Knowledge: A proposed 
adaptation of Open Science, focusing on guide-
lines for knowledge claims. SGR Newsletter, 26, 
17-8.

Creative Commons (2004). “Some rights re-
served”: Building a layer of reasonable copyright. 
Retrieved April 15, 2004 from http://creativecom-
mons.org/learn/aboutus/

Crow, R. (2002). The case for institutional re-
positories: A SPARC position paper. Washington, 
DC: The Scholarly Publishing and Academic 
Resources Coalition. 

Curren, L. (2004). MIT’s Double-Secret Hidden 
Agenda. eLearn. Retrieved June 15, 2004, from 
http://www.eLearnMag.org/subpage/sub_page.
cfm?ar ticle_pk=11125&p age_number_nb=2& 
title=FEA TURE%20STORY

Davenport, T., DeLong, D., & Beers, M. (1998). 
Successful knowledge management projects. 
Sloan Management Review, 39(2), 374-84.

Demarest, M. (1997). Knowledge management: 
An introduction. Retrieved March 1, 2004, from 
www.noumenal.com/marc/km1.pdf

Demarest, M. (1997). Understanding knowledge 
management. Long Range Planning, 30(3), 374-
384.

Diaz, V. (2004). The digitization and control of 
intellectual property: Institutional patterns of 
distributed learning behavior and the organi-
zational policy response. Unpublished doctoral 
dissertation, University of Arizona. 



  893

Distributed Learning Objects

Diaz, V. & McGee, P. (2004). Policies for success 
on the new learning object frontier. Presentation 
at the National Learning Infrastructure Annual 
Meeting. San Diego, CA.

Downes, S. (2002). Design and reusability of 
learning objects in an academic context: A new 
economy of education? Retrieved June 15, 2004, 
from http://www.usdla.org/html/journal/JAN03_
Issue/article01.html

EZRO (2004). Retrieved June 15, 2004, from 
http://ezro.devis.com/

Gibbons, H. & Wentworth, G. (2001). Andra-
gogical and pedagogical training differences for 
online instructors. Paper presented at DLA 2001, 
Callaway, Georgia. Retrieved March 9, 2004, from 
http://www.westga.edu/~distance/ojdla/fall43/
gibbons_wentworth43.html

Higgs, P., Meredith, S., & Hand, T. (2003). Tech-
nology for Sharing: Researching learning objects 
and digital rights management. Flexible Leader 
2002 Report. Retrieved January, 10, 2003, from 
http://www.flexiblelearning.net.au/leaders/fl_
leaders/fll02/finalreport/final_hand_higgs_mer-
edith.pdf

Hughes, T. (2001). Through a glass darkly: The 
future of technology-enable education. EDU-
CAUSE Review. Retrieved April 13, 2004, from 
http://www.educause.edu/ir/library/pdf/ffp0111s.
pdf

Jamieson, P., Fisher, K., Gilding, T., Taylor, P., & 
Trevitt, C. (2000). Place and space in the design 
of new learning environments. Higher Educa-
tion Research and Development, 19(2), 221-237. 
Retrieved June 17, 2004, from http://www.oecd.
org/els/pdfs/EDSPEBDOCA027.pdf

Johnson, L. (2003). Challenges impeding the 
learning object economy. Macromedia White 
Paper. Retrieved June 15, 2004, from http://down-
load.macromedia.com/pub/solutions/downloads/
elearning/elusive_vision.pdf

Joy, L. (2004). Training versus learning. Retrieved 
on March 18, 2004, from http://www.structured-
training.com/asp/trainingvlearning.asp

Kidwell, J., Vander Linde, K., & Johnson, S. 
(2000). Applying corporate in higher education. 
EDUCAUSE Quarterly. Retrieved June 17, 2004, 
from http://www.educause.edu/ir/library/pdf/
EQM0044.pdf

Lape, L. (1992). Ownership of copyrightable works 
of university professors: The interplay between the 
copyright act and university copyright policies. 
Villanova Law Review, 37, 223-269.

Laurillard, D. & McAndrew, P. (2003). Reusable 
educational software: A basis for generic e-learn-
ing tasks. In A. Littlejohn (Ed.). Resources for 
networked learning. UK: Kogan-Page. 

Lea, L., Clayton, M., Draude, B., & Barlow, S. 
(2001). The impact of technology on teaching and 
learning. EDUCAUSE Quarterly, 24(2). 

Learning Content eXchange. (2003). A new in-
dustry model for the e-learning market. Retrieved 
June 17, 2004, from http://www.learningcontent-
exchange.com/LearningObjectEconomy.pdf

Lyotard, J. (1984). The postmodern condition: 
A report on knowledge. (Trans. G. Bennington 
and B. Massumi). Minneapolis: University of 
Minnesota Press.

McClelland, B. (2001). Digital learning and teach-
ing:  Evaluation of developments for students in 
higher education. European Journal of Engineer-
ing Education, 26(2), 107-115.

McGee, P. & Robinson, J. (2004). The digital 
divide: Making a case for open source. Paper pub-
lished in the In Proceedings of the Education and 
Information Systems: Technologies and Applica-
tions (EISTA) Conference, Orlando, Florida.

McGorry, S.Y. (2003). Measuring quality in online 
programs. The Internet and Higher Education, 
6(2), 159-177.



894  

Distributed Learning Objects

McMillen, J. (2001). Intellectual property: Copy-
right ownership in higher education, university, 
faculty, & student rights. Asheville, NC: College 
Administration Publications, Inc. 

Mentkowski, M. & Associates. (2000). Learning 
that lasts: Integrating learning, development, 
and performance in college and beyond. San 
Francisco: Jossey-Bass. 

Meyer, K. (2002). Quality in distance learning. 
ASHE-ERIC Higher Education Report, 29(4), 
1-121. 

MIT (2004). OpenCourseWare. Retrieved from 
http://ocw.mit.edu/index.html

Moore, M. & Kearsley, G. (1996). Distance educa-
tion: A systems view. Wadsworth Publishing.

Neal, E. (1998). Using technology in teaching: We 
need to exercise healthy skepticism. The Chronicle 
of Higher Education, B4. 

Nichols, R. (1996). The value of education and 
training. Discourse, 2(1), 13.

Norris, D., Mason, J., & Lefrere, P. (2003). A revo-
lution in the sharing of knowledge: Transforming 
e-Knowledge. Ann Arbor, Michigan: Society for 
College and University Planning.

Olivas, M. (1992). The political economy of 
immigration, intellectual property, and racial 
harassment: Case studies of the implementation 
of legal changes on campus. Journal of Higher 
Education, 63, 570-598.

Open Knowledge Initiative (OKI) (2004). http://
web.mit.edu/oki/index.html

Open Knowledge Network (OKN) (2004). http://
www.openknowledge.net/

Open Source Portfolio Initiative (OSPI) (2004). 
http://www.theospi.org/

Packard, A. (2002). Copyright or copy wrong: 
An analysis of university claims to faculty work. 
Communication Law and Policy, 7, 275-315.

Perdue, P. (1994). Technological determinism in 
agrarian societies. In M.R. Smith & L. Marx, 
(Eds.), Does technology drive history? The di-
lemma of technological determinism. Cambridge, 
MA: MIT Press.

Por, G. (1997). Designing knowledge ecosystems 
for communities of practice. Paper presented at 
the Advancing Organizational Capability via 
Knowledge Management Conference, Los An-
geles, California. Retrieved February 10, 2004, 
from http://www.co-i-l.com/coil/knowledge-gar-
den/dkescop/index.shtml

Raybould, B. (2002). Building performance-cen-
tered Web-based systems, information systems, 
and knowledge management systems in the 21st 
century. In A. Rossett (Ed.), The ASTD e-learning 
handbook, 338-353. New York: McGraw-Hill.

Reeves, T. (2002). Evaluating what really matters 
in computer-based education. Retrieved June 15, 
2004, from http://www.educat io nau.ed u.au/ar-
chives/cp/reeves.htm

Rhoades, G. (1998). Managed professionals: 
Unionized faculty and restructuring academic 
labor. Albany: State University of New York 
Press.

Robson, R. (2001). All about learning objects. Re-
trieved June 15, 2004, from http://www.eduworks.
com/LOTT/tutorial/learningobjects.html

Rossett, A. & Donello, J. (1999). Knowledge 
management for training professionals. Retrieved 
February 3, 2004, from http://defcon.sdsu.edu/1/
objects/km/map/index.htm

Rossett, A. & Marshall, J. (1999). Signposts on the 
road to knowledge management. In K.P. Kuchinke 
(Ed.), In Proceedings of the 1999 AHRD confer-
ence: Vol. 1 (pp. 496-503). Baton Rouge, LA: 
Academy of Human Resource Development. 

Salisbury, W., Pearson, R., Miller, D., & Marett, 
L. (2002). The limits of information: A caution-
ary tale about one course delivery experience in 



  895

Distributed Learning Objects

the distance education environment, e-Service 
Journal, 1(2).

Sieczka, K. (n.d.). Workplace training versus 
traditional classroom training. Retrieved Feb-
ruary 16, 2004, from http://www.ideamar kete 
rs.com/library/article.cfm?articleid=25789

Simonson, M., Smaldino, S., Albright, M., & 
Zvacek, S. (2003). Teaching and learning at a 
distance: Foundations of distance learning (2nd 
ed.). Upper Saddle, NJ: Pearson Education, Inc.

Slaughter, S. & Rhoades, G. (2004). Academic 
capitalism in the new economy. Baltimore: Johns 
Hopkins Press. 

Smith, M. & Marx, L. (Eds.) (1994). Does technol-
ogy drive history: The dilemma of technological 
determinism. Cambridge, MA: MIT Press.

Solmon, L. & Wiederhorn, J. (2000). Progress 
of technology in the schools 1999: Report on 27 
states. Milken Foundation. Retrieved February 
12, 2004, from http://www.mff.org/publications/
publications.taf?p age=277

Sørensen, K. (1996). Learning technology, con-
structing culture: Socio-technical change as 
social learning. STS working paper no 18/96, Uni-
versity of Trondheim: Centre for technology and 
society. Retrieved June 15, 2004, from http://www.
rcss.ed.ac.uk/SLIM/public/phase1/knut.html

Taylor, J. (2001). Fifth generation distance educa-
tion. Higher Education Series, 40. Retrieved June 
15, 2004, from http:// www.dest.gov.au/highered/
hes/hes40/hes40.pdf

Thomas, G. & Home, T. (2004). Using ICT to share 
the tools of the teaching trade: A report on open 
source teaching. Becta ICT Research. Retrieved 
April 9, 2004, from http://www.see veaz.mys 
chools.net/Bestpractice/OSDDB6.pdf

Thomas, R. (1994). What machines can’t do: Poli-
tics and technology in the industrial enterprise. 
Berkeley: University of California Press.

Tiffin, L. & Rajasingham, L. (2003). Global 
virtual university. London; New York; Canada: 
Routledge. 

Twigg, C. (2000). Who owns online courses and 
course materials: Intellectual property poli-
cies for a new learning environment. The Pew 
Learning and Technology Program, Center for 
Academic Transformation at Renssalaer Poly-
technic Institute.

Webster, J. & Hackley, P. (1997). Teaching ef-
fectiveness in technology-mediated distance 
learning. Academy of Management Journal, 40, 
1282-1309.

Welsh, J. (2000). Course ownership in a new 
technological context: The dynamics of problem 
definition. The Journal of Higher Education, 
71(6), 668-699.

Wescott, E. (2001). The Internet encyclopedia 
of Philosophy. Retrieved March 18, 2004, from 
http://www.iep.utm.edu/r/relativi.htm

Wiley, D. (2000). Connecting learning objects to 
instructional design theory: A definition, a meta-
phor, and a taxonomy. The instructional use of 
learning objects: Online version. Retrieved June 
15, 2004, from http://www.reusability.org/read/

Wiley, D. (2003). Learning objects: Difficulties 
and opportunities. Retrieved June 15, 2004, from 
http://wiley.ed.usu.edu/docs/lo_do.pdf

Winner, L. (1977). Autonomous technology: 
Technics-out-of-control as a theme in political 
thought. Cambridge, MA: MIT Press. 

ENDNOTES

1  “Knowledge management involves recog-
nizing, documenting, and distributing the 
explicit and tacit knowledge resident in an 
organization” (Rossett & Marshall, 1999). 
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2  A learning object economy requires that 
individual objects are created and shared 
across institutions (Johnson, 2003).

3  Technology drives change and events. In 
teaching and learner this means that peda-
gogy and learner’s actions are determined 
by technology and indeed effect changes 
in practice. The authors see this more as a 
result of technological drift (Winner, 1997) 
through which organizations have been inat-
tentive to the determinism that has become 
enculturated (see Perdue, 1994).

4  In our view, technological relativism means 
that the function, definition, and value of 
technology are relative to the organiza-
tional culture and values and the beliefs 
about the value within the higher education 
community. Additionally, we assert that no 
organizational position is more or less valid 
than another (Wescott, 2001), but equal con-
sideration must be given to each value posi-
tion. Additionally, individuals choose what 
and how they use and adapt technologies to 
their own purposes (Chandler, 1996).

5  Learning objects typically are parts of a 
larger course or unit of study. Aggregation 
involves combining objects to create a scope 
of learning content.

6  Creative Commons (2004) is a free licensing 
service that “uses private rights to create 
public goods: creative works set free for 
certain uses. Like the free software and 
open-source movements, our ends are co-
operative and community-minded, but our 
means are voluntary and libertarian. We 
work to offer creators a best-of-both-worlds 
way to protect their works while encourag-
ing certain uses of them—to declare “some 
rights reserved.”

7  An ecosystem is a combination of systems 
that interact to support the survival and 
generation of organisms that exist within it. 
The authors see the tools, resources, people, 
and experiences accessible to the higher 
education student as constituting a digital 
learning ecosystem that contributes to a 
digital knowledge ecosystem (Por, 1997).
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