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It has been argued that the reuse of educational resources will contribute to the devel-
opment of economies of scale in which users, both learners and teachers, can create,
source, and share knowledge and information. Central to this objective are Learning
Object Repositories (LORs) that can support resource reuse within and across learning
communities. The uptake and use of LORs by communities will be influenced by a num-
ber of sociocultural factors that are difficult to distinguish and solve, since they involve
a number of interrelated, tacit variables. In this article, we discuss three case studies
outlining a range of actual and potential cultural issues affecting the implementation of

LORs. We present a framework that can support systematic identification of these issues
in the design and development stage and guide future implementations.
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1. Culture: A Multifaceted Variable

Culture is a significant force that is shaping the ways we share and reuse learning
resources (Markus & Gould, 2001; Seufert, 2002). Culture can be described as a set
of “shared motives, values, beliefs, identities, and interpretations of meanings of sig-
nificant events that result from common experiences of members of collectives and
are transmitted across age generations” (House, Hanges, Ruiz-Quintanilla, Dorf-
man, Javidan, Dickson, & Gupta, 1999). Cultural beliefs and norms are deeply
rooted in each of us. They are part of each individual’s mental programming, and
ingrained in their social environment and life experiences (Hofstede, 1991). In the
words of Hofstede, culture is “software of the mind.” So, the way in which users
do, or do not, share and use knowledge and information will be influenced by their
cultural values and expectations.

Culture falls into a number of categories. Organizational culture can be reflected
in the ethos of higher education or corporate training; professional culture includes,
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for example, that of teachers or of learning technologists; disciplinary culture
embodies both “hard” and “soft” sciences; and national cultures reflect ethnic diver-
sity. Cultural impact is complex, because each facet of culture can simultaneously
influence a range of processes. The ways in which learning resources might be shared
and reused will be influenced by a range of organizational, professional, disciplinary,
and ethnic factors, such as community size, member proximity, roles, and the types
of tasks for which resources are used.

Sharing and reuse of resources for learning has been an important focus of
research since the 1970s, when a number of attempts to promote reuse of edu-
cational software outside its original market took place (Bork, 1976). Over that
time period, a wide range of inhibiting factors had been identified. These factors
can broadly be classified as technological, pedagogical, organizational, and socio-
cultural (Collis, 1995). Attempts to overcome these problems have largely focused
on technological solutions, such as standardization of operating systems and stor-
age media. Similarly, investigations into the reuse of digital resources by learning
communities have focused on technological factors such as interoperability stan-
dards, levels of granularity of learning resources, aggregation processes, as well as
resource description and discovery. Important sociocultural factors have been largely
ignored, which often resulted in “. . . poor matches with users’ needs, misalignment
with change policies and plans, confusion of roles and responsibilities in practice”
(Dobson, LeBlanc, & Burgoyne, 2004, p. 2). One consequence has been poor levels
of technology uptake and use.

As technological issues become less prevalent, sociocultural factors are receiving
increased attention worldwide. In the UK, limited research funding is being tar-
geted at investigations surrounding the sociocultural factors affecting sharing and
reuse. One such initiative is Community Dimensions of Learning Object Reposi-
tories (CDLOR; http://www.academy.gcal.ac.uk/cd-lor/) funded by the UK Joint
Information Systems Committee (JISC) to investigate enablers and barriers to suc-
cessful use of Learning Object Repositories (LORs). The ideas in this paper are
based upon this study.

LORs are a recent technological innovation aimed at supporting sharing and
reuse of resources for teaching and learning. They are digital store boxes that host
collections of digital resources in a learning object format. Heery and Anderson
(2005) defined learning object repositories as “a managed storage system with con-
tent deposited on a personal, departmental, institutional, national, regional, or con-
sortial basis, providing services to designated communities, with content drawn from
the range of digital resources that support learning, teaching and research” (p. 3).
One of the main differences between a LOR and some other sort of repository store is
that the LOR hosts Learning Objects (LOs): resources that are designed to be inte-
grated, aggregated, and sequenced in an efficient way to produce “units of learning”
that are meaningful to learners. Current definitions for the term “Learning Object”
vary (for example, IEEE, 2002; Koper, 2001; Wiley, 2001), but they mainly cluster
around the idea of a highly granular digital resource developed to meet a single
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learning objective. Thus LOs may be aggregated, combined with learning activities,
and sequenced to form larger units of learning. Essential factors of LOs are that
they should be reusable, accessible, interoperable, and durable (Rehak & Mason,
2003). Therefore, it is crucial that LOs are stored in a way that makes them easy
to share, source, and adapt for a variety of purposes.

However, the reality is not as straightforward as this statement suggests. The
idea that meaningful “units of learning” can be captured within reusable learning
objects has been criticized (Friesen, 2004; Parrish, 2004; Wiley, 2003). Furthermore,
studies have shown that the utility of learning objects will depend on the needs and
cultural context of users and user communities (Beetham, 2004; Littlejohn, Falconer,
& McGill, in press).

LORs are increasingly being used by a range of culturally diverse communi-
ties. These include work-oriented communities (business communities, communities
of practice), research-oriented communities (scientific communities in academia,
research and development communities in business), learning-oriented communi-
ties (classroom communities, virtual university communities), and hobby-oriented
communities (communities of interest, fantasy or gaming) (Seufert, Moisseeva, &
Steinbeck, 2001). Factors that are likely to influence the ways in which communities
might use LORs involve:

• motivations of community members;
• their roles, status, and relationships within the community;
• existing rewards and incentives for sharing and using LOs within that community;
• who controls resource access and use;
• the size of the community and its effectiveness;
• the spatial location of community members and modes of communication

employed (for instance, do they communicate predominantly online or is face-
to-face communication possible?);

• community ground rules, how these develop and are supported, and how recon-
ciliation of multiple agendas is supported;

• the rhythm of the community and its maintenance; and
• whether the community is perceived as open or closed (Margaryan, Littlejohn, &

Nicol, 2006).

The issues that inhibit sharing and reuse of learning resources will differ across
communities, although some will also be common across learning communities.
This means that some key factors that influence LO repository utilization will dif-
fer between one community and another. Others may be generic across learning
communities, and across the wider repository problem-space (for example, ePrint
archives, image databases, research databanks, etc.).

One of these factors relates to the coherence of communities. Geographically
dispersed teaching and learning communities are often loosely knit. In such com-
munities, members will communicate and interact in different ways as compared
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with locally based, tightly knit communities. Related to this, geographically dis-
persed LORs are likely to serve communities of ethnically diverse users. Different
ethnic cultures will pose different expectations and norms related to hierarchical
communications between students in a class or teachers in a community of practice,
as well as communications between teachers and students (Jin & Cortazzi, 1998).
Collaboration, sharing, and contribution will take on different forms in egalitar-
ian cultures as compared with hierarchical cultures (Watson, Ho, & Raman, 1994).
These different factors will have implications on the sharing of resources and in the
use of LORs within communities.

In addition, the use of LORs within these communities is likely to be influenced
by a range of dimensions of the LORs themselves (Margaryan, Currier, Littlejohn,
& Nicol, 2006):

(1) Purpose, including LORs created to support hobby-based communities, such as
gaming communities or LORs for the exchange-specific resource formats, such
as sound files, learning designs, or student assignments;

(2) Subject discipline, including LORs created to support mono-disciplinary or mul-
tidisciplinary communities;

(3) Scope with LORs supporting departmental, institutional, regional, national, or
international communities;

(4) Sector, for example school, higher education, further education, hobby-based
learning, work-based, or lifelong learning, etc.;

(5) Contributors such as teachers, students, publishers, institutions, and hobby
enthusiasts; and

(6) Business model concerning the business, trading, and management framework
underpinning the repository.

The six dimensions of LORs described above draw out important aspects of the
context within which the LORs and communities operate. However, as we noted,
our starting point was that the way repositories are used depends not only on the
dimensions of repositories, but also on key characteristics of communities.

A range of community dimensions and frameworks were reviewed in order to
identify those that may impact the use of LORs (Margaryan, Currier, Littlejohn,
& Nicol, 2006). Three existing frameworks were integrated:

• Seufert, Moisseeva & Steinbeck’s five community dimensions (Seufert, Moisseeva,
& Steinbeck, 2001);

• The seven-dimensional framework developed within the “Frameworks for
fostering and evaluating communities of enquiry in the field of learning
and teaching” strand of the Applied Educational Research Scheme (AERS;
http://www.aers.ac.uk/aers/llt 1.html); and
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• Koper, Rusman & Sloep’s three sets of community dimensions (Koper,
Rusman, & Sloep, 2005).

From these, the following community dimensions were synthesized:

(1) Purpose, the shared goal/interest of the community; the reason why the
community was formed in the first place;

(2) Dialogue, modes of participation and communication (online, face-to-face, or
mixed) adopted by the community;

(3) Roles and responsibilities;
(4) Coherence, whether the community is close-knit or loosely confederated/

transient;
(5) Context, the broader ecology within which the community exists (for example,

institutions, organizations, professional bodies, governments, etc.);
(6) Rules, implicit and explicit rules that govern the functioning of community (for

example, ground rules of conduct, rewards and incentives mechanisms, control
of access and use of resources, etc.); and

(7) Pedagogy, teaching and learning approaches used in the community (for exam-
ple, problem-based learning, collaborative learning, etc.).

In the UK, a number of LORs are currently under development. Their implemen-
tation has uncovered a range of problems with usage. Some of these problems will
be illustrated in the next section.

2. Problems with Using LORs to Support Teaching and Learning

The types of LORs currently being implemented to support teaching and learning
span a range of communities: disciplinary, classroom-based, institutional, regional,
national, and/or international. An example of an international repository is the Spo-
ken Word Services. National repositories include the Jorum, and Digital Libraries
for Global Distributed Innovative Design (also known as DIDET) is an example of
a local, classroom-based repository.

Issues affecting the use of these repositories by a range of communities have
been analysed within the framework of the CDLOR project. The study involved a
two-stage process. First, the key characteristics of these three repositories and their
communities were analysed using the dimensions outlined in the previous section.
Second, data from repository curators (those responsible for the development and
management of the repositories) and users (teachers and students) was collected
in order to identify the main cultural issues from the perspectives of these stake-
holders. Data from the curators was collected using a questionnaire. Users’ views
were collected using semi-structured, face-to-face and telephone interviews. In the
following sections, we explore these three diverse repositories: DIDET, Jorum, and
Spoken Word Services.
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2.1. Digital libraries for Global Distributed Innovative Design

(DIDET)

DIDET (http://dmem1.ds.strath.ac.uk/didet/) is a repository system used to sup-
port engineering students’ group design projects at the University of Strathclyde
(UK) and Stanford University (USA). The repository, illustrated in Figure 1, is
funded as part of the JISC “Digital Libraries in the Classroom” program. The
repository is used as a support tool in a product design course in the Department
of Design, Manufacture, and Engineering Management.

In this course, students are given an assignment for designing and developing a
domestic product. External companies set the design briefs and assign coaches to
guide students in carrying out the designs. Product design involves three phases:
(a) information gathering, storing, and structuring, (b) concept generation, and (c)
development and prototyping (McGill, Nicol, Littlejohn, Grierson, Juster, & Ion,
2005).

Over six weeks, the students work in small teams of four, meeting face-to-face
several times per week. Tasks and assessments are designed to encourage students
to store and share information online. Resource sharing is supported through the
repository system where students can store, share, and manage materials. Dur-
ing the initial storing and structuring phase, students collect, evaluate, and store
materials from a variety of sources to supplement resources created by other stu-
dents. In the concept generation phase, students are required to collaboratively
construct concept maps to justify their design concept. The design phase involves

Fig. 1. The DIDET repository showing a shared group workspace.
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Table 1. Key dimensions of the DIDET repository and community.

Purpose of the repository and types of resources: Support engineering students’ group
design projects; contains student- and teacher-created resources, links to external resources,
including external discipline-specific repositories

Disciplines: Design and manufacturing engineering
Scope: Classroom-based
Sector: Higher education
Contributors: Students, tutors, industry-based coaches and information specialists
Business model: Trading model is not applicable, but commitment from academic staff is neces-

sary; incentives might be required at departmental level to motivate all staff to participate

Purpose of the community: Learning about product design principles through applied projects
Dialogue: Communication face-to-face, as well as via blogs, wikis, chat, and discussion tools

available within the electronic environment
Roles: Coaches define project brief and give students feedback; students in groups progress their

product designs by sourcing, evaluating, sharing, and integrating resources; tutors guide
students and assess the project outcomes; information specialists provide guidance and skills
training in resource management, and maintain the digital learning environment

Coherence: Tightly knit community; classroom facilitation important; small group learning
Context: Institutional and subject-specific (engineering), with links to industry
Rules: Curricular aims and learning objectives of the course; learning assessment
Pedagogical approaches: Wide range of resources; learning task design critical; different peda-

gogies possible although focus on social constructivist pedagogies (collaborative and project-
based learning)

the students populating these maps with information resources. During these two
phases, an information specialist guides students in selecting, evaluating, organiz-
ing, and storing information. By organizing and structuring information in this way,
the students justify and capture their design decisions. Key dimensions of DIDET
are summarized in Table 1.

Analysis of DIDET highlighted a number of problems with sharing and reuse
related to culture. Some of these problems arose from differences in professional
cultures. There were differences in perspectives between the contributors and the
curators of the LOR. While primarily focusing on technological issues, the repos-
itory developers did not fully consider end-user (student and tutor) current prac-
tices and needs. For example, to promote maximum reusability of resources, the
developers required users to decontextualize materials so they could be reused
across a range of contexts. However, decontextualization is counter-intuitive to
tutors and learners. Preparation of resources for reuse is not part of current prac-
tice; therefore, tutors and students do not have the skills in developing reusable
materials.

In addition to supporting resource discovery within the repository, develop-
ers instructed learners to tag resources with small amounts of metadata. This
task proved difficult for the students since they had poor skills in organizing and
categorizing information. DIDET tried to overcome these problems by providing
information literacy support; however, it was difficult to affect immediate culture
change.
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Some potential problems were identified too. Firstly, there could be cultural
misfit between various contributors. Professional conflicts are likely to happen as
people assume different roles, such as content experts, teachers/tutors, learners,
support staff, and managers. Also, the disciplinary, institutional, and cultural con-
texts within which these contributors operate will differ, for example, in terms of
tolerance for learners selecting or creating their own resources.

Geographical scope is a further dimension which can have potential cultural
implications. Repositories like DIDET serving communities at local (classroom- or
department-based) levels will be used differently from those with regional, national,
or international scope. Some studies of current practice indicate that, when devel-
oping educational materials, teachers prefer to share resources with locally based
colleagues (Margaryan, 2006; Strijker, 2004). Therefore, national repositories may
experience problems in encouraging users to contribute resources.

2.2. Jorum

Jorum (http://www.jorum.ac.uk; Jorum means a collection bowl) is a national,
interdisciplinary repository available to all tutors (but not learners) within UK
higher and further (vocational) education institutions. Funded by JISC, Jorum aims
to collect and make available learning and teaching materials created by individual
tutors and by JISC-funded projects. The repository is based around two interre-
lated services. The “Jorum Contributor” service requires each institution or JISC-
funded project to nominate a person who serves as a “contributor.” The role of the
contributor is to gather and upload resources from colleagues across their institu-
tion. The “Jorum User” service provides tutors from all UK institutions access to
all gathered resources. Users can source, preview, download, repurpose, and reuse
materials within their teaching context. The Jorum interface is shown in Figure 2.
Key dimensions of Jorum are outlined in Table 2.

Problems arise from the broad purpose of the repository to share resources
across all institutions and disciplines. The literature provides evidence that differ-
ent discipline communities have preferences in sharing and reusing different types
and formats of resources (Masterman & Lee, 2005). For example, science and engi-
neering disciplines are more likely to use simulations, while social sciences tend
to use text-based resources (Littlejohn, 2004). In addition, the different subject
disciplines display diverse patterns of technology use that underpin a range of ped-
agogic approaches, which influences the selection and deployment of LOs (Collis,
1995; Russell, 2005; HEA, 2006, Cook, 2006).

Therefore, because of their cultural diversity, different disciplines use LORs in
different ways and for different purposes. Consequently, to serve a range of com-
munities requires Jorum to gather and make available a wide range of high-quality
resources in a variety of formats. However, curators have reported difficulties in
reaching this critical mass, and users pinpointed a lack of high quality materials
directly relevant to their curricular needs.
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Fig. 2. Interface of Jorum.

Table 2. Key dimensions of Jorum.

Purpose of the repository and types of resources: To collect and make available learning
and teaching materials to all UK higher and further education institutions. A wide range of
resources from single files, images, and documents to IMS content or SCORM packages

Disciplines: All disciplines
Scope: National
Sector: Higher and further education
Contributors: Designated contributors in each institution collect resources from tutors; JISC-

funded projects contribute resources arising from these projects
Business model: Trading model critical; incentives possibly financial within and across disci-

plines; requires separate organization (for example, JISC) or consortium to manage LOR,
workflow, and digital rights

Purpose of the community: To share resources across institutions and disciplines
Dialogue: None at present
Roles: Designated contributors collect and submit resources; curators provide training and tech-

nical support, as well as curatorial services
Coherence: Loosely knit
Context: National, multi-institutional
Rules: IPR and curricular differences across different sectors and disciplines
Pedagogical approaches: Focus on content; possibly distant from learning culture of individual

institutions
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Further issues with Jorum are related to its operation across two educational
sectors. This leads to potential cultural differences in attitudes to sharing and
collaboration across these sectors. Jorum curators report cultural differences in
attitudes to sharing and collaboration across participating institutions. This is con-
gruent with previous studies reporting that different educational sectors reflect
diverse organizational and social cultures (Littlejohn, Jung, & Broumley, 2003).
The standardization of curricula in further education has, in some ways, encouraged
reuse of resources designed to support teaching across these programs. Conversely,
continued implementation of non-standardized curricula across higher education
institutions may inhibit reuse, since resources for these courses are generally
bespoke.

The national scope of Jorum presents further problems in terms of providing
national user training and support. Users do not currently have the skills required
to use the repository in an effective way. Moreover, user skills will vary across the
different types of communities served by Jorum. This will result in problems with
scalability of user support and guidance when the repository is rolled out more
widely. These scalability problems are also experienced when using international
repositories such as Spoken Word Services which is discussed next.

2.3. Spoken word services

Spoken Word Services (http://www.spokenword.ac.uk/) is an international reposi-
tory based at the Glasgow Caledonian University in the UK. The purpose of this
repository is to share authentic audio resources across UK and US higher edu-
cation institutions. These resources are BBC radio archives, including interviews,
talks, features, documentaries, and news coverage of key events. Audio resources are
supplemented by text-based materials such as journal articles, reports, legislation
documents, and relevant websites.

Resources have been prepared from BBC archives by repository curators and
evaluated by subject-matter experts. Teachers wishing to use these materials search
for appropriate resources which they download and make available to students. The
students listen to the audio files to help them carry out learning tasks. Students
have opportunity to share ideas, comments, queries, and reflections on the audio
material via online discussions or other interactive features. The interface of this
repository is shown in Figure 3. The key dimensions of Spoken Word Services are
summarized in Table 3.

The cultural issues related to this repository echo some of those pertaining to
Jorum. First, it was identified that users from particular disciplines preferred text-
based rather than audio resources. This variation in preference for specific formats
of resources has been reported in the literature (Littlejohn, Falconer, & McGill, in
press). Second, variation in user IT skills was identified as a potential issue related to
diversity of disciplines and scope. This difference in IT skills could result in problems
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Fig. 3. Interface of the Spoken Word Services repository.

Table 3. Key dimensions of Spoken Word.

Purpose of the repository and types of resources: Integration of digitized audio into learning
and teaching

Disciplines: All disciplines
Scope: International
Sector: Higher education
Contributors: BBC archives; teachers and students within UK and US higher education insti-

tutions
Business model: Sources provided and made freely available by the BBC; this model requires

staff commitment and incentives for use within the institutions

Purpose of the community: To share audio resources across institutions and disciplines
Dialogue: Local face-to-face dialogue amongst teachers; rudimentary community of practice cur-

rently coalescing
Roles: BBC provides sound clips. Curators expand these sound files with other resources (tran-

scripts, URLs, etc); teachers source, annotate and make resources available to students
Coherence: Loosely knit
Context: International, multi-institutional
Rules: IPR; learning objectives
Pedagogical approaches: Content can be incorporated into a variety of pedagogic approaches;

possibly distant from learning culture of institutions
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with scalability of user support and guidance when the repository is rolled out more
widely.

Further potential cultural issues were related to the business model of the repos-
itory, in particular incentives and rewards. It was suggested that some institutions
may lack policies with recognition and reward for tutors experimenting with new
technologies. This factor may discourage wider adoption of repositories.

This study also identified problems related to community stakeholders’ percep-
tions of what activities constitute legitimate practice, efficient use of time, and how
this impacts on community, belonging, and identity. Some users commented that
their experimentation with different learning designs and resource formats was con-
sidered by peers to be outside the bounds of normal practice. They further reported
a “sense of personal validation,” through their involvement with the repository and
other users across the University, which they do not gain from peers in their depart-
ments. As a result, a tightly knit community of practice has started to coalesce
around the Spoken Word repository.

2.4. Key issues from these three case studies

Subject discipline was viewed as a significant dimension that influences user deci-
sions. Our findings show that it affects resources and processes: the types of
resources being stored for reuse, as well as the ways in which these resources will be
used. Some disciplines may favor complex, interactive resources, while others prefer
text-based materials. Clearly, repositories aimed at single disciplines can be more
focused in terms of the resource types within their collections. Consequently, these
repositories will rapidly reach the critical mass of resources required to sustain user
interest within the collection. User prerequisite skills and literacy can vary across
different disciplines.

Similar to discipline, the scope of the repository will strongly influence user
skills, choices, and needs. LORs with a narrow scope (for example, classroom-based
DIDET) have more opportunity to meet the needs of their user community than
those with a wide scope (such as Jorum).

Contributor perspectives was another significant cultural dimension, affecting
users’ approach to reuse and the types of rewards that are meaningful to them.
Rewards and incentives is a key factor within the business model. Finally, the choice
of resource will limit options in terms of pedagogical approach, although seemingly
noninteractive resources could be rendered active by combining them with mean-
ingful learning activities.

3. Next Steps: Overcoming Cultural Issues and Supporting
Implementation

In this analysis, we have identified a range of actual and potential cultural issues
affecting the implementation of repositories. Cultural impact is complex, because
each facet of culture can simultaneously influence a range of processes. The analysis



November 14, 2006 15:38 WSPC/RPTEL - J086 00018

Cultural Issues in Learning Object Repositories 281

highlighted a number of dimensions that may help identify potential solutions to
problems with implementing and running repositories. However, these dimensions
are strongly interrelated, and so potential solutions will have to be considered
across several dimensions simultaneously. In this section, we present a framework
that can be used to systematically examine issues that span across dimensions
(Margaryan et al., 2006). The framework combines the community and repository
dimensions discussed earlier in this paper and can guide future implementation of
repositories.

These dimensions are expressed as a series of questions:

(1) What is the purpose of the repository? For example, what kinds of learn-
ing resources will be stored in the repository and what cultural factors could
underpin their potential utilization within diverse communities?

(2) Who are the key stakeholders of the community? Of these, who will contribute
to or use resources within the repository? What cultural tensions could poten-
tially arise between these diverse stakeholder groups?

(3) What business model will be used in the operation of this repository? How
does the business model link with the cultural values and expectations of user
communities?

(4) What is the purpose of the communities that the repository will support?
What dimensions of these communities could be influenced by culture?

(5) What are the modes of participation and communication within that commu-
nity? How might cultural diversity influence participation and communication?
And how does the repository culturally fit with these patterns of interaction?

(6) What are the roles and responsibilities of those involved in the community?
Which cultural factors might influence the distribution of these roles when
repositories are introduced?

(7) How coherent is the community?
(8) What is the broader context within which the community operates?

(a) What subject(s) or discipline(s) will the repository serve? What cultural
values inherent in these disciplines are likely to impact their use of repos-
itories?

(b) What is the scope of the stakeholder community the repository will serve
and which sectors will it cover? What are the cultural norms and expec-
tations inherent in these sectors that could impact their utilization of
repositories?

(9) What are the implicit and explicit rules that govern the functioning of that
community? (For example, rules of conduct, rewards and incentives, control
of access, workflows, etc.) What cultural factors could influence these rules?

(10) What pedagogical approaches are in use within the community? What cultural
issues will impact upon their effectiveness, especially when repositories are used
to support these approaches?
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These questions could help repository curators, managers, and anyone involved in
repository implementation to place conceptual issues on a practical plane.

Further studies are required to validate the ways in which the repository and
community dimensions interconnect. Some existing gaps between repositories and
communities could be bridged by ensuring that LORs are developed by multidisci-
plinary teams of learning designers, tutors and subject-matter experts, information
specialists, and learning technologists, using rapid prototyping models of design and
development. End-users should be involved at each stage of design, development,
and testing to ensure their cultural needs are met.
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