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Chapter 6

Developing a Dynamic 
and Responsive Online 
Learning Environment:

A Case Study of a Large 
Australian University

Janet Buchan
Charles Sturt University, Australia

InTRODUcTIOn

Charles Sturt University (New South Wales, 
Australia) adopted the open source software, 
Sakai, as the foundation for the University’s new, 
integrated Online Learning Environment called 
CSU Interact. Sakai was implemented in 2006 as a 
platform for research and project collaboration by 

selected schools, divisions, and research centers, 
and then subsequently at the end of 2007 across 
the entire University for learning and teaching. 
No major distinction is made here between ‘e-
learning’ and ‘learning and teaching’ because the 
university supports blended and flexible learning 
and ‘e-learning’ is an integral part of the design 
of learning experiences that can include multiple 
modes of delivery. The move to Sakai underpins the 
future of learning and teaching at the university and 

ABsTRAcT

Charles Stuart University adopted the open source software, Sakai, as the foundation for the university’s 
new, integrated Online Learning Environment. This study explores whether a pedagogical advantage ex-
ists in adopting such an open source learning management system. Research suggests that the community 
source approach to development of open source software has many inherent pedagogical advantages, 
but this paper examines whether this is due to the choice of open source software or simply having ac-
cess to appropriate technology for learning and teaching in the 21st century. The author also addresses 
the challenges of the project management methodology and processes in the large-scale implementation 
of an open-source courseware management solution at the institutional level. Consequently, this study 
outlines strategies that an institution can use to harness the potential of a community source approach 
to software development to meet the institutional and individual user needs into the future.

DOI: 10.4018/978-1-61520-917-0.ch006
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represents a significant investment of resources, 
human and financial. This study outlines some 
of the challenges and successes of the project 
management methodology and processes which 
oversaw the successful large-scale implementa-
tion of an open-source courseware management 
solution at the institutional level.

The implementation of an open source system 
is only the beginning. In today’s climate of rapidly 
changing educational technology, users demand 
that the online learning environment is indeed 
dynamic and responsive to their needs. Having 
entered the Web 2.0 technology era relatively late, 
it appears that that there is indeed transformation 
taking place in learning and teaching across the 
university. Is this due to the choice of open source 
software, or simply having access to appropriate 
technology for learning and teaching in the 21st 
century? This study explores the question; ‘Is 
there in fact a pedagogical advantage to adopting 
an open source learning management system?’

The views expressed in this paper are primarily 
those of the author. The views are the result of 
consistent reflection on the changing educational 
technology environment and evolving processes 
and university structures over the last few years 
(Buchan, 2008a, 2008b; Buchan, 2009a; Buchan 
& Swann, 2007; Buchan & Buchan, 2003). The 
aim is to tease out some of the pedagogical af-
fordances of open source software and to draw 
as accurate a picture as possible from the point of 
view of a learning/educational technologist and 
manager who has a strategic role within project 
implementation teams on Sakai software and 
supports the instructional designers who have 
a hands-on role in assisting academic staff with 
the application of the educational technology in 
their teaching. The viewpoint is from the learning 
and teaching support perspective. However, it is 
acknowledged here that there are numerous key 
players from a number of Divisions who have 
been or are still involved with the evolution of 
CSU’s online learning environment and it is the 
early strategic vision of key players within the 

Division of Information Technology (Rebecchi, 
2004b) that has set us on our current path.

For further reading, the change and innovation 
strategies used during the implementation of Sakai 
at CSU have been well documented (Uys, 2009). 
The official guide to Sakai Courseware Manage-
ment (Berg & Korcuska, 2009) and the SakaiPro-
ject website (available from http://sakaiproject.
org/portal) are also valuable and comprehensive 
resources for Sakai users.

BAcKGROUnD TO sAKAI

“Sakai is an open source, web-based, collabora-
tion learning environment (CLE) that is focused 
primarily on higher education. It supports the 
activities of students, teachers, researchers, and 
Sakai administrators. Sakai is flexible and enables 
users to configure it for their own specialized 
audiences. Sakai is mainly a courseware manage-
ment platform that provides users with learning, 
portfolio, library, and project tools…” (Berg & 
Korcuska, 2009. p.5)

Sakai is a Collaborative Learning Environment 
(CLE), which extends the concepts of similar 
systems such as Learning Management Systems 
(LMS), Content (courseware) Management Sys-
tems (CMS) and Virtual Learning Environments 
(VLE).Sakai is distributed as free and open source 
software under an Educational Community Li-
cence (Berg & Korcuska, 2009). The Sakai Proj-
ect is based on a community source model. The 
understanding here is that ‘open source’ software 
is developed by a community of individuals while 
‘community source’ software is developed by a 
community of organizations or institutions. The 
community source model is potentially extremely 
powerful when it is well coordinated and there is 
full institutional commitment.

There are many potential benefits of open 
source software in higher education (Joint Infor-
mation Systems Committee, 2008; Whitehurst, 
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2009). However, supporting an open source soft-
ware solution to promote high-quality learning, 
teaching and research in a sustainable fashion is 
not without its problems and challenges (Joint 
Information Systems Committee, 2006; Ozkan, 
2008; Stunden, 2003). It calls for the institution 
to embrace a holistic view that goes beyond the 
installation and maintenance of hardware and 
software by information technology (IT) staff. To 
make a real difference the technology, systems, 
and processes must be solidly underpinned by an 
integrated management approach that focuses on 
the essential goal - that of student learning - with 
the emphasis on user needs (Buchan, 2009b; 
Joint Information Systems Committee, 2006). 
Moreover, adoption of open source entails com-
mitment to a spirit of openness and sharing at all 
levels of the institution (Tan, 2007).

PeDAGOGIcAL ADvAnTAGes 
Of An OPen sOURce 
cOLLABORATIve LeARnInG 
envIROnMenT fOR e-LeARnInG

This study begins with an examination of the 
potential pedagogical advantages of an open 
source CLE for e-learning. The latter part of this 
article, the case study, focuses on documenting 
details around what is seen to be a successful 
implementation of Sakai as a CLE for a large 
institution. It was the stated goal of some of those 
spearheading the project that the introduction of 
CSU Interact (CSU’s instance of Sakai) should 
transform learning and teaching. By investing in 
a new LMS, an institution should be looking at 
transforming, or at least gaining significant im-
provements in, learning and teaching. Much has 
been written about the implementation of such 
systems and pedagogical advantages (Benson & 
Palaskas, 2006; Weaver, Spratt, & Nair, 2008; 
Zhou & Xu, 2007). It is acknowledged here that 
sound pedagogy is not the unique domain of open 
source systems, and that many commercial LMS’s 

will provide similar advantages. However, it is 
proposed here that there are in fact some unique 
pedagogical advantages of an open source CLE. 
Based largely on the literature and experience 
from this case study, the following pedagogical 
advantages are outlined. How far these advantages 
are realized will depend on the individual insti-
tution and its willingness to invest resources to 
make customizations, the models of hosting and 
the engagement with the open source community.

engagement of the Institution 
with Learning and Teaching

Perhaps the most important factor in determining 
the pedagogical advantages of an open source CLE 
is engagement of the institution with learning and 
teaching per se. If there is a strategic approach to 
the selection of the CLE that fully engages the us-
ers, those who administer and support the system, 
those who support the users and a recognition of 
future directions in learning and teaching at the 
institution then whatever system (proprietary or 
open source) is chosen should provide a peda-
gogical advantage. When a pedagogical need that 
requires new educational technology and software 
arises, an institution must be able to be responsive 
to this. The institution that can respond quickly to 
user needs will possess the strategic advantage in 
supporting learning and teaching needs.

Access to Adequate 
Technology for User needs

Simply having access to a CLE at an affordable 
price is important. No system is free and all 
systems require a degree of support and mainte-
nance. For many, especially smaller institutions, 
the price of commercial systems might be out of 
reach. The annual costs of licensing a commercial 
LMS may rise above inflation and an institution 
will have little control over these. Although the 
costs of open source are not in licensing but are 
elsewhere, institutions will have more control 
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over the unforeseen costs (Nederlof, 2009) as 
well as other costs. Some open source systems 
lend themselves more to use by small institutions, 
schools etc. than others. Sakai is in use at over 
160 colleges and universities throughout the world 
(information accessed from http://sakaiproject.
org/portal/site/sakai-home/page/29186420-3b36-
4381-9d53-bba4d17b6f1f on 14 August 2009) 
with users numbering between 200 to over 200,000 
in the individual institutions. There are several 
commercial partners specializing in supporting 
Sakai which helps to increase access (Berg & 
Korcuska, 2009).

collaborative Learning environment

The development of Sakai as a CLE acknowledges 
that having a system that can support research 
and collaboration is just as important as teaching 
applications (Available from http://sakaiproject.
org/portal/site/sakai-home/page/41344e39-89f5-
40cd-a153-2370382419d9, accessed on 8 August 
2009). At CSU our instance of Sakai, CSU Interact, 
is actively used by researchers to collaborate with 
one another and to share resources in a common 
workspace. Individual university research in-
stitutes use CSU Interact project sites to enable 
teams of researchers to engage with one another 
and to share progress and information about their 
research.

Using the same technology for collaboration 
in research as well as for learning and teaching 
has advantages in efficiency with people only 
having to become familiar with a single system. It 
grounds research firmly in the learning and teach-
ing realm. CSU Interact is also used by Divisions 
and administrative groups as a collaborative work 
environment. This is an important practical step 
in a multi-campus, dispersed organization with 
international links, where online communication 
becomes the norm. The uptake of a CLE to ground 
work practices (administrative and academic) 
is a significant step towards creating a learning 
organization. It encourages all staff, academic 

and general (professional) to move into a Web 
2.0 based mode of communication. Web 2.0 is 
defined here in the instructional design sense. “The 
Web 2.0 label applies to a range of technologies 
that wrap interactive capabilities around digital 
information.” (Milne, 2007); and, “Web 2.0 is 
web-based technologies that allows [sic] a ‘read/
write’ approach to the web and enables the learner 
to be both a consumer and producer of content 
and services. Learners are co-learners and co-
authors in this type of environment. It enhances 
the opportunities for learners to collaborate and 
generate new knowledge or build expert domains 
by a community of practice. This is the real prom-
ise of Web 2.0!” (Putland, 2006). This supports 
O’Reilly’s 2004 original description of Web 2.0 
(O’Reilly, 2009). The use of a CSU Interact site 
for a particular work group gives members own-
ership of the outcomes of that group through the 
collaborative process and encourages the sharing 
of information and ideas amongst staff.

Developing the Learning 
Organization

A learning organization has been defined as “an 
organization that facilitates the learning of all 
its members and consciously transforms itself 
and its context’ (Pedler, Burgoyne, & Boydell, 
1997). Being a learning organization is not simply 
a matter of picking up the ‘buzzwords’.I It can 
be seen as an essential strategy in adapting to 
the constant change in our higher education area 
(Buchan, 2008a, 2008b). It is suggested here that 
by adopting the open source Sakai solution for its 
online learning environment, CSU has provided 
the context for facilitating learning by its staff. 
Those programmers, testers and other IT staff 
who are working on Sakai are continually being 
presented with new challenges and learning experi-
ences. They are also being given the opportunity 
to work with other developers world-wide and 
the university is thus investing in training and 
upskilling its IT staff.
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Instructional (educational) designers and edu-
cational technologists played important roles in 
supporting academic staff through the move to 
CSU Interact and had to undertake significant 
professional development around the use and ap-
plication of the technology. While this would have 
been the same if a commercial platform had been 
chosen, because of the dynamic nature of CSU 
Interact and the ongoing addition of new tools and 
other systems at the university, these staff are be-
ginning to accept (though do not necessarily like!) 
learning how to use a new educational technology 
as a normal part of the job. Becoming an expert 
quickly is important in being able to then help 
faculty to design effective learning experiences 
using the technology. As professionals our roles as 
instructional designers and educational technolo-
gists have been completely transformed and will 
continue to change as the effects of technology 
and changes in the higher education environment 
are felt. As a result of the major changes, and 
through transforming our practise and personal 
knowledge, our adaptability has increased which 
is important in adapting to ongoing change in the 
higher education environment.

Developing communities of Practice

“Communities of practice are groups of people 
who share a concern or a passion for something 
they do and learn how to do it better as they inter-
act regularly.” (Wenger, 2009) . The key aspect of 
communities of practice here is “learning”. This 
can be the prime focus of the CoP or an incidental 
outcome of members’ interactions (Wenger, 2009). 
The Sakai community is an excellent example of 
a community of practice (CoP) in action. Com-
munities of practice are formed by people who 
engage in a process of collective learning in a 
shared domain of human endeavour. In this case 
study those involved in the implementation and 
use of Sakai will attest to have undertaken most 
of the key activities that are associated with an 
effective community of practice. These activities 

are: problem solving, requests for information, 
seeking experience, reusing assets, coordination 
and synergy, discussing developments, documen-
tation of projects, visits, mapping knowledge 
and identifying gaps (Wenger, 2009). The use of 
CoPs are an important part of creating a learning 
organization (Senge, 1990) by getting people to 
take some ownership around collaborating and 
sharing information in their roles.

“The community includes the Sakai Foundation, 
individuals, teams within universities, commer-
cial affiliates, consortiums, and diverse interest 
groups. The community interacts at conferences, 
via distribution lists, a central Wiki, conference 
calls, via Google docs, and directly through the 
addition to and modification of the Sakai source 
code. It is driven by the central overwhelming 
motivation to deploy and improve an online 
environment for communication and learning, 
and the exploration of new functional needs. It is 
not only about bashing code, but also consensus 
building about best practices and the evolution 
of functionality as the high education market for 
learning changes.” (Berg & Korcuska 2009, p. 
385)

Those involved in the support and implemen-
tation of Sakai at CSU report active engagement 
with the Sakai community at a variety of levels. 
At the grass roots level programmers (developers), 
instructional designers and educational technolo-
gists report the positive learning experience from 
engaging with the Sakai community and learning 
from people with whom they would otherwise 
never have contact. Because CSU is relatively 
isolated in Australia, attending Sakai conferences 
has been an important learning experience for 
management, those in liaison roles, developers 
and instructional designers. It is essential to create 
those opportunities to meet face to face with key 
members of the Sakai community.

It should be noted here that many commercial 
LMS products have an active community for ques-
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tion and answer and sharing practice, including 
hosting conferences and presenting awards for 
encouraging good practice in teaching with the 
technology.

Responsive to Users’ 
Pedagogical needs

Figure 1 illustrates the feedback pathways that are 
being developed in order to inform the improve-
ment of the online learning environment. (This 
aspect of responsiveness is discussed in more 
detail later on). The use of a community source 
CLE potentially allows educational technology 
and systems to be responsive to user needs, thus 
providing a dynamic, and hopefully timely, way 
of meeting the pedagogical needs of users. In 
this case study the challenges for organizational 
management in making the most of an open source 
solution are firstly to understand the pedagogical 
needs of the institution, secondly to interpret the 
roadmap of Sakai development, and finally to 

actively engage with the Sakai community in order 
to influence, where possible, the Sakai roadmap 
towards supporting local needs. In the rapidly 
changing educational technology environment 
it is acknowledged that a system such as Sakai 
may not service all the needs of an institution at 
a particular time and users may need to look to 
other solutions for particular application needs. 
At last count the following free software applica-
tions were in use in pockets across the university: 
Twitter, Facebook, Yammer, Edublogs, Slideshare, 
YouTube, Flickr and Second Life amongst others.

Designing a curriculum around 
Open source software to Provide 
Authentic and situated Learning 
experiences

Many institutions offer courses in writing open 
source software. There could be significant peda-
gogical benefits for students and staff if some 
of the IT discipline courses included hands-on 

Figure 1. The feedback pathways to inform improvements to CSU’s online learning environment (CSU’s 
instance of Sakai). (Source: Buchan, 2009. In press)
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experience with Sakai as part of the curriculum. 
This would provide the ultimate ‘situated’ and 
authentic learning experience. (Lave & Wenger, 
1990). With the availability of distance education 
(DE) options for study, already many IT staff get 
employment at CSU part way through their degree 
and complete their studies ‘on the job’. Part of these 
studies include major projects which, in many 
cases, are directly related to the daily work of the 
individuals. This opens up possibilities for useful 
contribution to the development of Sakai tools.

Worldwide, Sakai has supported the Google 
Summer of Code (GSOC) project and has had a 
number of students working on Sakai develop-
ment. This has become a prestigious and valued 
opportunity for young programmers.

On a more general note about the pedagogical 
affordances of open source software Tan (2004) 
suggests that teaching basic IT literacy through 
the use of FOSS software can have its advantages 
because students do not then assume that comput-
ing is based on a single platform but that exposing 
students to a variety of applications encourages 
an understanding of the basic principles of the 
applications so that individuals are then more 
adaptable to changing applications within and 
between institutions. It is suggested that computer 
literacy curricula should not be dependent on 
specific proprietary software but wherever pos-
sible FOSS is incorporated (ibid). This has the 
advantage of ensuring that students who require 
particular software can have access to it without 
the temptation to copy software illegally.

LARGe scALe IMPLeMenTATIOn 
Of An OPen sOURce 
cLe: A cAse sTUDY

This study will now use the case study of CSU 
to look at some of the details around what is seen 
to be a successful implementation of Sakai as a 
CLE for a large institution. Although there will 
be many aspects of such an implementation that 

are not unique to open source software per se, 
the case study attempts to focus on those aspects 
are perhaps more challenging in an open source 
implementation.

Background

Charles Sturt University (CSU) is a regional, 
multi-campus Australian university that serves 
some 32,000 students, of whom two-thirds are 
enrolled through distance education (DE). It 
is Australia’s eighth largest university, and the 
country’s biggest provider of DE.

CSU has delivered online supported subjects 
through its own VLE (virtual learning environ-
ment) since 1994 (VLE here in the CSU context 
does not equate to the VLE = LMS but is an in-
house term). At that time there were only a limited 
number of commercial products available. CSU 
adopted a best-of-breed strategy (Rebecchi, 2004a) 
towards creating its own VLE using a collection 
of tools that best suited its environment. Many 
of these were in-house developed. These tools 
included an electronic assignment submission 
system, a forums (discussion board) applica-
tion, an online multiple choice quiz tool, a chat 
server, a series of flexible publishing tools and 
a university-wide portal known as my.csu (OLE 
Programme Committee, 2006). The CSU VLE 
remained primarily Web 1.0 based.

In 2006, the University made the decision to 
adopt the open source Sakai collaborative learning 
environment (The Sakai Foundation, 2009). Sakai 
forms the foundation of the University’s new, inte-
grated online learning environment (OLE) called 
CSU Interact which was implemented in 2007 
as a platform for research and project collabora-
tion by selected schools, divisions, and research 
centers, and then subsequently in 2008 across the 
entire University for learning and teaching. This 
extends to some 1000 on-campus course offerings 
and 2000 DE course offerings. This means every 
course (subject/unit) taught at the university (both 
on campus and DE) now has its own Interact site 
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with an attendant expectation that there will be 
appropriate use of the online learning environment 
to enhance student learning.

Consistent with the original philosophy of 
Sakai (The Sakai Foundation, 2009) the Uni-
versity’s vision for the new online learning en-
vironment goes beyond learning and teaching to 
support research, collaboration and professional 
development as well as learning and teaching.

“The Sakai Project began in 2004 when Stan-
ford, Michigan, Indiana, MIT and Berkeley began 
building a common Courseware Management 
System rather than continuing their homegrown 
systems or licensing software from a commercial 
vendor. The Mellon Foundation provided initial 
funding for the project.

These universities recognized that research 
collaboration would be as important as teaching 
applications and developed a Collaboration and 
Learning Environment (CLE) that scales across 
many kinds of academic uses.” (Available from 
http://sakaiproject.org/portal/site/sakai-home/
page/41344e39-89f5-40cd-a153-2370382419d9, 
accessed on 8 August 2009).

The University funded a major project, the 
OLE Program, to coordinate the choice of software 
and implementation of the new OLE. This project 
was coordinated by the Project Service Centre 
(PSC). The PSC was established within the Divi-
sion of Information Technology in 2005 in order 
to make best use of resources and to streamline 
ICT developments (Project Service Centre, 2009). 
The University undertook a thorough selection 
process in its choice of Sakai as the platform for 
its new OLE. The strategic decision was made 
that CSU would, at least initially, retain some of 
its existing learning and teaching ICT systems to 
ensure continuity. An integrated system was thus 
a likely choice.

The University examined ten systems initially, 
both commercial and open source, and the final 
selection at CSU was narrowed down to a very 
close contest between Moodle and Sakai. The final 
decision came down to a qualitative analysis and 

while Moodle measured strongly in its framework 
and pedagogical aspects, the broader scope of use 
planned for CSU’s new OLE i.e. research and 
administration use, favored Sakai. Also, some of 
the overarching concerns in the final selection 
process included Sakai’s strength in its established 
processes within the Sakai community, the choice 
of a framework that was more representative of 
higher education processes, and importantly, that 
Sakai favored the technical community and our 
in-house expertise. The roadmap for Sakai favored 
certain aspects important to CSU.

CSU has a history of in-house developed IT 
systems and thus a strong capability to develop 
and support open source. This is an important fac-
tor in maximizing the affordances of open source 
software such as Sakai at an institutional level. 
Some of the affordances of Sakai relevant to CSU 
are: the ability to integrate with existing systems; 
the dynamic nature of the tools available in the 
CLE; the potential to influence the development 
of specific tools/applications development in the 
Sakai community; the ability to customize tools 
for in-house use and the overall responsiveness 
of the CLE to current pedagogical and techno-
logical trends in higher education as a result of 
feedback from the broad community member 
base. The choice of open source has enabled CSU 
to retain some existing applications and through 
CSU Interact users get a seamless integration of 
existing CSU applications (forums, an assignment 
submission system and a course/unit outline tool) 
with Sakai.

Since 2004 the university has had a strong stra-
tegic focus on technology in learning and teaching 
with the formation of an Information Learning 
Systems Committee (ILSC) with representatives 
from all divisions and learning and support ser-
vices (Rebecchi, 2004b). Learning and teaching 
continues to be supported at a high level in the 
University with the formation in 2009 of a new 
Division of Learning and Teaching Services. This 
was an amalgamation of the existing Centre for 
Enhancing Learning and Teaching and the Learn-
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ing Materials Centre (Figure 2). The strategists 
are making the most of this ongoing evolution 
of the institutional structure to ensure that in the 
long term the university is in a good position to 
be able to support the changing modes of teaching 
and technological requirements for e-learning.

Institutional support for Open 
source systems

For an open source solution to be successful at an 
institutional level, it is important that an organi-
zation has sufficient IT services and resourcing 
dedicated to supporting learning and teaching, 
and that learning and teaching related projects 
do not have to compete for a common pool of 
funding. How much ‘sufficient’ resources are, 
will probably never be enough for everyone’s 
needs. Funding for IT services has been identified 
as one of the Top Ten IT Issues for the past ten 
years (Brancheau, Janz, & Wetherbe, 1995; Camp, 
2007; Dewey, DeBlois, & EDUCAUSE Current 
Issues Committee, 2006). However, with judicial 
strategic planning, institutions should be able to 
optimize their IT capabilities for a maximum re-
turn on investment. Higher education institutions 
will each have their own organizational structure, 
funding and resourcing models for IT services. A 
distinction is made here between educational IT 

services i.e. dedicated to supporting learning and 
teaching related activities, and general IT services 
that support the more administrative functions of 
an organization.

A review of the recent literature was done 
on IT management and funding and IT services 
models for educational technology (Buchan, 
2009b). The following five educational IT ser-
vices resourcing options were identified (Figure 
2): (1) Institutional - centralised services; (2) 
Institutional – fragmented autonomous (faculty/ 
school/ college based; (3) External partnerships; 
(4) A national approach to educational IT services 
(e.g. JISC, SURF, eFramework); and (5) Project 
based special funding which operates at a variety 
of levels. Institutions may use a mix of different 
resourcing options.

CSU has centralised IT services for all in-
stitutional and faculty IT needs. This includes 
administrative services as well as educational 
technology. There is occasional special project 
funding for learning and teaching related projects 
such as the OLE Program. Building on previous 
structures and support of learning and teaching 
systems, in order to support the new OLE bet-
ter, CSU has provided a degree of autonomy in 
its educational IT management with resourcing 
dedicated to educational IT initiatives. Several 
IT programmers (developers) now work within 
a Virtual Team under the Systems Manager of 
the new Division of Learning and Teaching Ser-
vices (LTS) and work exclusively on Sakai and 
applications associated with the OLE (see Figure 
3). This ‘virtual team’ retains close reporting and 
operational links with DIT.

An important aspect of introducing open source 
software, especially where special funding is as-
sociated with the project, is ongoing maintenance 
and mainstreaming of the systems. To avoid using 
its valuable educational IT programmers from the 
LTS Systems team for day to day maintenance 
and bug resolution, the Division of IT Services 
(DIT) at CSU has retained the responsibility of 
general maintenance of the Sakai tools (ibid).

Figure 2. Institutional funding options for educa-
tional technology (Source: Buchan 2009, in press)
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challenges and successes in the 
Large scale Implementation of sakai

The challenges associated with implementing an 
open source LMS at an institutional level will be 
similar to those faced when implementing any 
other (commercial) solution. CSU’s change and 
innovation strategies used in the implementation 
of Sakai have been well documented (Uys, 2009) 
so are not covered here. Nor are the technical as-
pects of implementation addressed. As this book 
focuses specifically on open source software the 
author does not feel it necessary to burden the 
reader with the finer details of project manage-
ment in e-learning as there is an increasing body 
of literature around this (2009 Journal of Distance 
Education, special edition. Project Management 
for e-Learning, in press). There are, however, some 
unique aspects and examples of good practice 
project management in this case study that it is 
believed will contribute to others’ understanding of 
successfully implementing an open source system 
in a large, geographically dispersed institution.

Getting institutional Buy-In

For the large-scale implementation of any learn-
ing and teaching system to be successful there 
needs to be support from the highest level in the 
institution (Nederlof, 2009) including adequate 
funding. The Information Learning Systems Com-
mittee provides high level strategic direction in 
this area. High level support for the OLE Program 
came from the Vice-Chancellor, Deputy Vice-
chancellor (Academic), Deputy Vice-chancellor 
(Administration) and the Executive Director of the 
Division of Information Technology Services with 
an OLE Steering Committee containing high-level 
representatives from the faculties and divisions. 
The initial OLE Program had central funding. 
The presence of champions for transformational 
change as a driving force behind the program was 
essential (Kotter & Cohen, 2002). The primary 
driving force behind the implementation of Sakai 
was at a middle management level. This has been 
well documented and we can learn from successes 
as well as our inadequacies (Uys, 2009).

Figure 3. The changing structure of CSU’s divisions and units that support learning and teaching. 
Focusing on those relating to dedicated support for educational technology projects (Source: Buchan, 
2009, in press)
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Dealing with a Large-scale Project

It was a challenge to introduce a CLE to over 
32,000 students and to reach some 600 academic 
staff as well as professional (general) staff. This 
was done by establishing a program, known lo-
cally as the OLE Program, under a formal project 
management structure with a steering committee. 
This program was coordinated under the central 
Project Service Centre to maximize the use of the 
dedicated funding.

CSU adopted a staged implementation. In 
2007 (for the start of 2008) there were some 18 
individual projects and four pilots (trials) of new 
Sakai tools. In the ongoing implementation there 
were eight individual projects along with four 
pilots. As users identify the need for new tools in 
the OLE (see Figure 1) pilots and projects are set 
up as required to assist in the introduction of new 
tools. Lack of adequate resourcing to complete the 
staged work is still a critical issue and will continue 
to limit the speed at which the OLE can evolve.

As described above, once the main project 
was over there were significant structural changes 
within the divisions at the university which pro-
vided a way to mainstream the ongoing growth 
and support for users of the new OLE. However, 
together with this high level support and associated 
structural changes (potentially) comes increased 
accountability and a requirement to demonstrate 
‘return for investment’. Currently this is a tacit 
understanding but with moves in the Australian 
Higher Education sector towards a standards based 
mode of operation the OLE will be critical to 
CSU’s long-term success in learning and teaching.

Requirement for Technical expertise

Maintenance and development of open source 
software requires specialist knowledge and a 
high degree of input from developers, solutions 
coordinators, testers and other specialist staff. 
These were funded in the initial rollout through 

the main project. A significant and ongoing issue 
is the difficulty in obtaining the services of enough 
skilled IT staff (particularly programmers) - a 
common trend in this professional field at present.

These members of staff, however, are not 
working alone. The benefits of adopting Sakai 
with its community source base means that there 
is an extensive community of expertise on which 
to draw and at peak periods of development work 
- with the current shortage of skilled staff - there is 
a need for CSU to outsource some of the required 
customization of certain tools. Our programmers 
report their collaboration and active use of exper-
tise in the Sakai community for solving problems.

communication

Lack of adequate communication during the 
implementation of an LMS has been identified as 
a major factor contributing to a perceived lack of 
success in the uptake of the LMS by users (Benson 
& Palaskas, 2006; Buchan & Swann, 2007). While 
this is not unique to open source systems, it is 
fundamental to the success of any such project so 
has been included here. A communication project 
was set up in the OLE Programme as part of the 
change management strategy to provide consis-
tency around the messages being disseminated 
to all sectors of the university. A communication 
plan drawn up for the OLE project itself helped 
streamline formal communications and set the 
boundaries for informal communications. There 
was a wide variety of communication strategies 
used to inform staff and students about the intro-
duction of CSU Interact and a comprehensive 
professional development program was used to 
familiarize staff with the new system. This pro-
gram was coordinated by the (then) Centre for 
Enhancing Learning and Teaching and delivered 
by the educational designers and educational 
technologists in partnership with the Faculties.

Did our communication strategies work? In 
our diverse and geographically dispersed structure 
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there are, not surprisingly, differing opinions on 
this. What we have learned is to consider all the 
stories in order to improve our practice.

sTRATeGIes TOWARDs 
DeveLOPInG A DYnAMIc AnD 
ResPOnsIve InsTITUTIOnAL 
OnLIne LeARnInG envIROnMenT

One of the major benefits of community source 
software for an institution is the potential to 
identify and respond rapidly to new trends in the 
education sector by developing and acquiring new 
tools and applications. The community source 
model provides valuable ‘agility’ in software de-
velopment with community source that supports 
the desired responsiveness of the online learning 
environment. The Sakai Foundation has formed a 
new Product Council to coordinate the release of 
new versions of the Sakai product with the vision 
of the Product council being “…to ensure excep-
tional quality and cohesiveness of Sakai product 
releases in support of varied teaching, research 
and collaboration needs” (Korcuska, 2009).

Responding to the Individual 
User’s needs

On an institutional scale it is often difficult for the 
individual user to ‘have a voice’ in the choice and 
use of technology. Despite the best efforts at con-
sultation when choosing and implementing new 
systems it will not always be possible to cater for 
individual needs. If a commercial LMS solution 
is adopted it might be easier to justify the lack 
of responsiveness to individual needs. However, 
the decision to adopt an open source solution 
challenges the decision makers and managers of 
the system to maximize the affordances of open 
source and to be responsive to individual needs. 
When adopted at an institutional scale there is 
considerable investment on the personnel side. 
A member of one of the leading UK institutions 

in the Sakai community has expressed the view 
that their institution invested heavily in open 
source to ensure the agility and responsiveness 
to user needs. There is thus an expectation from 
management that their systems will continually 
evolve and change, and hopefully an acceptance 
by users that things will not remain the same. 
The challenge will be to ensure that all changes 
are positive and that students and staff have time 
to consolidate the use of the system before new 
versions and tools are introduced.

Liaison with the sakai community

“The community is what drives the software and 
what many people do not realize is that you do not 
have to be a developer to contribute. Your input on 
a particular use case, thoughts about governance, 
time spent testing, or design skills can really make 
a difference. It is your chance to help drive the 
direction of the community and/or ensure quality 
in the product that you are ultimately delivering to 
your users. This is an opportunity unique in com-
munity source software. Not only are there direct 
benefits, but there is the opportunity to develop 
really meaningful relationships with colleagues.” 
(Berg & Korcuska, 2009. P.246)

The Sakai Foundation, a member supported 
non-profit organization, coordinates the activities 
of the Sakai open source community and provides 
shared resources to support the Sakai community 
activities. The Sakai Foundation also helps connect 
community members with similar interests and 
needs (http://sakaiproject.org/portal). Sakai has 
developed a community driven model for building 
the CLE. There are well developed mechanisms 
for feedback around the Sakai CLE in the Sakai 
community. These include discussion forums that 
connect people on areas such as development 
and pedagogy. Sakai Confluence is used to sup-
port a variety of community activities. The Sakai 
Dashboard (http://confluence.sakaiproject.org/
confluence/dashboard.action) provides informa-
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tion on all the projects. Sakai uses Jira software for 
software issue management. It is used to track a 
variety of issues including bug reports, suggestions 
for new functionality, tasked work, and commu-
nity contributions. The Foundation has developed 
guidelines around the access and use of Jira and 
there is open registration available to enable inter-
ested parties to comment on and contribute to Jira. 
(http://confluence.sakaiproject.org/confluence/
display/MGT/Sakai+Jira+Guidelines). Sakai also 
has a well developed hierarchy of tools.

“Sakai’s strength stems from the community sup-
port. If you have a common problem that others 
have already partially addressed, then it is worth 
contacting the original authors and suggesting 
collaboration. This approach builds up the central 
value rather than diffusing and repeating effort… 
Developers place their prototypes and proofs of 
concept in Contrib and sometimes these seeds 
grow into fully-fledged and welcomed functional-
ity or die. The process supports a quick and agile 
change. The software lifecycle does not strangle 
innovation—rather it gives space to the community 
for exploration.” (Berg & Korcuska, 2009, p.120)

IT staff at CSU; lead programmers, testers etc. 
have an active involvement in the community. 
For instance, CSU has provided the services of 
staff to contribute to community projects. They 
also draw on the community knowledge to fix 
local problems, and in some cases have identified 
bugs and suitable fixes that can be shared with 
the community.

Although the ideal is that institutions develop-
ing their own tools or doing significant work on 
existing tools then contribute these to the Sakai 
community, there can be limitations within licens-
ing agreements and issues of intellectual property 
or what work done by developers constitutes insti-
tutional property. Individual institutions will need 
to understand and possibly amend their policies 
if the institution is to be able to contribute their 
work back into the Sakai community.

Monitoring sakai Tool Development

In the growing Sakai community there are many 
different development projects. The members of 
the community work together to develop appli-
cations for specific needs.. To make the most of 
this rich source of potential solutions an institu-
tion needs to monitor developments in the Sakai 
community and to match these to identified needs 
amongst the local users.

At CSU there are a number of mechanisms 
being employed to enable users to have a voice 
in the ongoing evolution of the OLE (see Figure 
1). These include an initiatives’ handling process 
whereby any user can propose an IT initiative. 
There is extensive liaison between members of 
DIT and the rest of the university, with key roles 
being the DIT Learning and Liaison officer and 
the Director Strategic Learning, Teaching & In-
novation (Learning and Teaching Services). The 
Sakai community-based environment is monitored 
for the purposes of informing academic staff of 
upcoming releases of tools, and in order to be 
able to ascertain local needs. A centralised data 
collection system on individual tools has been set 
up on an internal Sakai project site and monitor-
ing of specific tools is shared amongst a number 
of areas. Educational technologists and systems 
administrators share the bulk of the tool moni-
toring with specialist tools being monitored by 
Library and Evaluation services representatives. 
Information from this monitoring of tools is used 
by an internal (Learning and Teaching Services) 
committee to inform future pathways in the OLE. 
Monitoring of the tools is done by following the 
List Serves, Sakai Confluence project site and 
Jira entries and also by contacting the ‘owners’ 
(developers) of the specific tools to find out about 
the future developments and then recording and 
sharing this information.

In these days of rapidly changing educational 
technology and the entry into cloud computing 
it is acknowledged that Sakai may not provide 
all the solutions for the institutional needs. The 
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pathways developed at CSU for dynamic feedback 
into improving the online learning environment 
allow for investigating other software solutions. 
CSU has drawn up a Dashboard of its Learning and 
Teaching systems (Available from http://www.csu.
edu.au/division/lts/docs/role/ltsystemsdashboard.
pdf). This provides a snapshot of current and future 
work. As user needs are identified and actioned 
these are added to the Dashboard.

Responding to the Users: 
Informing Improvements to the 
Online Learning environment

In order to develop a dynamic and responsive 
online learning environment an institution needs 
to listen to the users and have in place pathways 
that ensure that what is heard can actually be 
acted upon. At the ‘upper’ strategic levels, key 
liaison members of the Division of Information 
Technology work with other groups within the 
University and with the Sakai foundation to scan 
the Sakai horizon to plan future pathways and 
to meet current educational technology needs. 
Where there is a particular technological need, 
there are mechanisms in place for staff to work 
directly with DIT on solutions. Figure 1 attempts 
to outline some of the ways in which user feed-
back is monitored and captured by Learning and 
Teaching Services and the processes by which 
this feedback can be fed back to those making 
decisions about enhancements to the OLE, and 
those who actually make the technical changes. 
The primary interface between the users of edu-
cational technology (staff) and those supporting 
and developing the systems are various groups and 
individuals within the Division of Learning and 
Teaching Services. These individuals include the 
educational technologists and educational design-
ers at the grassroots level. The sections involved 
in collecting feedback include Evaluation Services 
and Strategic Learning, Teaching and Innovation.

Firstly, a distinction is made here between 
formal and informal feedback. Rigorous research 

and robust evaluation of processes and outcomes 
is important, especially in an academic setting. 
In today’s environment where accountability to 
management is important, one needs to be able to 
demonstrate that resources have been used well, 
that outcomes have been achieved and that areas 
for continual improvement have been identified. 
Thus a recognised mechanism for formal feedback 
is essential.

The formal feedback mechanisms contribute 
to improvements in the OLE in a number of 
ways. Firstly there are formal evaluation surveys 
of staff and students. These inform us how CSU 
Interact is being used in learning and teaching and 
highlight any areas of concern with specific tools 
or support processes. Specific feedback can also 
inform future directions of new tool acquisition. 
The results from these surveys filter all the way 
through from higher levels of the OLE Program 
and Strategic Learning Teaching and Innovation 
group throughout the relevant support areas so that 
the variety of issues raised can be appropriately 
addressed.

Secondly, all tools are put through a pilot phase 
prior to full implementation. This involves a full 
user test of the tool in the live production envi-
ronment culminating in a formal evaluation. This 
ensures that technical ‘bugs’ are ironed out, the 
need for any customization of the tool is identified, 
and any issues associated with support, such as 
professional development, development of user 
help guides etc. are dealt with.

Finally, the IT Services Help Desk fields a 
variety of queries of a technical and user related 
nature. There are clear pathways for directing 
user enquiries associated with CSU Interact to 
the right area for action and feedback.

However, formal evaluations and pilots only 
allow for sporadic and specific types of feedback. 
In order to monitor the state of the online envi-
ronment one needs a way to harness and respond 
to the ad hoc feedback that is constantly coming 
through. This is termed ‘informal’ feedback here 
and can be thought of as ‘corridor’ or ‘tearoom’ 
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monitoring. These are the casual conversations or 
occasional emails about a particular issue or idea 
that ring alarm bells, trigger new ideas or identify 
a particular need. At CSU this informal feedback 
can be picked up by DIT, educational designers, 
educational technologists or others involved in 
the day to day support of learning and teaching, 
and fed back into relevant groups. The Division 
of Learning and Teaching Services has a team of 
educational (instructional) designers in each of the 
four faculties as well as three educational tech-
nologists supporting across campuses. Amongst 
other services, these staff provide hands-on support 
for CSU Interact. Educational designers working 
closely with staff in the individual schools around 
learning and teaching needs are in a good position 
to identify issues, future needs and trends.

What is important here is that if a user identi-
fies a bug in the system, a new tool they have 
heard of, or a particular technological need, this 
can be passed on quickly to the right people for 
consideration. While a solution may be slower in 
coming forth it is important that individuals see 
firsthand that their interests are being addressed 
and that our OLE is indeed responsive to user 
requirements.

An effective way of informally monitoring 
what people are doing with Sakai and what needs 
there are for improvements is through a community 
of practice. CSU has established a community of 
practice (CoP) around what it calls ICT-enabled 
learning. Members of this group include the 
‘champions’, educational technologists, with an 
open invitation to other interested academics. The 
social networking software Yammer is currently 
being used as one communication channel for 
sharing ideas and practice around ICT-enabled 
learning. In 2009 there have been four success-
ful ICT-enabled Learning CoP Showcase events 
with staff sharing snapshots of their work with 
technology in teaching. In our dispersed campus 
mode these were conducted via videoconference 
across up to 13 sites with over 50 attendees at 
some events.

Some faculties and schools have established 
their own groups to explore teaching technolo-
gies specific to their own needs. As support for 
the technology is necessarily centralized it is 
important that these groups have an avenue of 
communication around these needs.

There is probably still more work that can be 
done at the university level to make the formal 
avenues of communication and response to edu-
cational technology needs more transparent.

cOncLUsIOn

“It’s not about information. Or technology. It’s 
what we do with IT that counts.” (Educause web-
site, 2009, Accessed from http://www.educause.
edu/ on 20 August 2009). 

In exploring some of the pedagogical advan-
tages in e-learning of Sakai as a collaborative 
learning environment it is hoped that people will 
see beyond just the application and affordances 
of individual tools in a Web 2.0 environment. The 
community source approach to development of 
open source software has many inherent pedagogi-
cal advantages.

While the reasons for choosing open source 
software will vary, the primary reason for adopt-
ing new educational technology per se should be 
to enhance learning and teaching. This chapter 
has perhaps been a bit heavy on the in-house 
organizational and inter-divisional detail but, as 
a large organization, CSU will not be unique in 
its complexities and a strategic, integrated and 
collaborative approach to large-scale, open source 
educational technology solutions is essential to 
the success of the venture. Given its interna-
tional, regional, multi-campus and strong distance 
education focus there are unique complexities 
in technological solutions facing Charles Sturt 
University. However, if the challenges associated 
with open source software and management can 
be solved in our environment at this level, then it 
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should be able to be done elsewhere. For smaller 
installations of Sakai, management solutions do 
not have to be so complex to be effective!

Can an open source collaborative learning 
environment achieve an online learning environ-
ment that is indeed dynamic and responsive to 
user needs? I believe that it can and that we are 
making good progress towards this end - but it 
is still early days in our Sakai history. However, 
technology on its own can do nothing without the 
people. Thus there need to be clear pathways of 
communication, feedback loops for action and 
above all, a commitment to the community of 
practice that belonging to an open source com-
munity demands.
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