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Abstract 
The University of Oxford use Bodington as their institutional VLE. Over the last year, it has become 
apparent that Moodle has a lot to offer to the Higher Education community; some departments and 
individuals have been installing instances of Moodle for use within Oxford but also for use with inter-
institutional research projects. This has given rise to distributed educational content which, as it is not 
stored centrally, is not able to be effectively shared. In addition, although the functionality of Moodle is 
attractive it does not have the access control of Bodington nor the flexibility to cope with Oxford’s (and 
indeed other major University’s) complicated course structures. The Learning Technologies group 
(located within Oxford University Computing Services) has been looking at ways in which Bodington 
and Moodle may work together, therefore, to get the best of both worlds and  to provide a more 
effective environment. We have looked at how technologies such as Single Sign On and Shibboleth 
may help this goal to be achieved.  
 
In the future, we propose to use the Shibboleth capabilities of both systems to provide a flexible, 
integrated and powerful open source VLE which can be used in an inter-institutional context.�
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Introduction 
In this paper we look at the issue of integrating two open source learning 
environments. We undertook an experiment and looked at the possibilities of linking 
the Bodington VLE with Moodle. We wanted to see if it is possible to allow Moodle 
tools to be available from within Bodington and vice versa. It is also highly 
advantageous to use a central system to hold all content; this would ensure that 
learning materials would be available to as many people as possible.  
 
To do this we investigated the use of ‘single sign on’  and Shibboleth technologies. 
(These terms are explained later.) 

Background 
The Open Source Bodington System1 is employed as the institutional VLE at the 
University of Oxford. It is administered and developed by the Learning Technologies 
Group (LTG) based in Oxford University Computing Services (OUCS) and has 
45,000 registered users who generate something like 200,000 requests per day.  

In 2002 Oxford went through a long procurement process for a VLE / LMS system. 
We needed one that accommodated our complicated teaching structures and did not 
pigeon-hole students into modules and courses, as interdisciplinary studies are 
encouraged here; nor pigeon-hole students into specified roles (e.g. admin, staff, 

                                                
1 http://bodington.org/  



student). It needed to be easy to use, scalable, and with proven reliability across a 
large institution. 

Bodington met our needs exactly. Its two strengths were its ease of use, but most 
importantly the access control system. At any point in the structure you can control 
access opening it up to the world, or limiting it to a select cohort. This can be 
devolved down so individual academics can set up their own seminar / tutor group 
areas, and so on. This allowed us to easily integrate our interdisciplinary studies, it 
followed the rule at Oxford that all learning resources should be available to all 
students to allow them to explore and investigate beyond their subject, and it allowed 
us to open up parts of our system to other institutions (joint courses, joint research 
projects).  

One of the objections we had to the commercial VLE systems we saw was the way 
they pigeon-holed users into one of 3 categories - admin, staff, student; and it seemed 
extremely difficult to break free from that.  Moreover, they tended to only allow you 
access to the material that the SRS indicated you had enrolled for. Thus if you were 
reading History, and suddenly wanted to look at some of the material in English, hard 
luck - the SRS didn©t have you down as reading English. There were fudges in the 
commercial VLE systems but they were that at best. They seemed to be based very 
much on a training idea whereby you pay to take a training course and that was your 
lot.  

The open source (OS) nature was a bonus. With the code at our disposal we could 
develop new functions to match our needs and the needs of other Higher Education 
Institutions. We also felt safe with a Java-based system as it is robust and scalable. 

The emergence of Moodle2 has been followed with keen interest by the LTG and the 
other Bodington developers around the UK. Teachers at Oxford have also noticed 
Moodle, and some have been installing local versions of the system for both 
evaluation and for use within a teaching context. These people like the ease with 
which one can develop courses, enhance the system and create accounts; there are 
also a great number of high quality tools on offer, some of which are not currently 
present in Bodington.  
 
The systems are both open source but developed for different platforms. Bodington is 
a Java-based ‘webapp’  meaning that it is operating system agnostic; it can use a 
variety of databases including Postgres, SQLServer, Oracle, MySQL, Hypersonic 
(HSQLDB). As we know Moodle is PHP based and can use more or less the same 
selection of databases.  
 
It is a stated intention that the LTG will track all VLE developments and will 
continually assess service provision. This meant that we felt we would be wrong not 
to explore Moodle in this context. 

                                                
2 http://moodle.org/  



Drivers for this experiment 

Academic strategy factor 
Our recently published Academic Strategy Green Paper3 says that e-learning 
technology at Oxford should be used to reduce the workload of academic. We feel 
that ensuring that academics can share as much educational content as possible as 
being one way of achieving this.  
 
Learning materials need to be in a centrally accessible repository, sharable and 
searchable by all.  
 
Ideally, we would recommend that Bodington be used as the central system, however, 
if departments and individuals were to use their own Moodles to support their work, 
then this will clearly not be the case. Having learning materials ‘ locked away’  in a 
proliferation of distributed Moodles which are not searchable by the whole University 
could potentially result in wasted effort with a number of people creating similar 
resources. At the same time, bearing in mind our need for a system to cope with our 
complicated course structure, Moodle cannot (at present) be implemented and 
supported centrally. 
 
In order to avert the above problems, it was felt that we need to look at Moodle and 
devise a potential strategy that, given sufficient resources, could work at Oxford.  

The open source factor 
The open source advisory service OSS Watch4 suggest that OS projects should not 
think of themselves as being in competition with each other but should go out of their 
way to share ideas and collaborate5. Up to this point the Bodington team did view 
Moodle as competition but soon realised that both systems can benefit from each 
other by working together.  
 
By integrating the two systems we should be able to add extra functionality to both; 
we could make Bodington tools available to Moodle users and vice-versa. All 
enhancements would be made available to both communities worldwide. Not all 
enhancements would have to be adopted. For example, at Oxford we would run 
Bodington as the ‘master’  service and repository, other institutions may wish to have 
Bodington as the ‘slave’  service and merely use a handful of its tools whilst using 
Moodle as a repository. 

The e-Framework factor 
Collaboration also has the implication that LTG will gain experience in working with 
the new e-Framework6 which is supported jointly by Austraila’s Department of 
Education, Science and Training DEST and the UK’s Joint Information Systems 
Council (JISC).  
 

                                                
3 http://www.admin.ox.ac.uk/po/vc/greenpaper.shtml  
4 http://www.oss-watch.ac.uk/  
5 http://eu.conecta.it/paper/Cooperation_competition.html  
6 http://www.e-framework.org/  



This framework sets out the future of UK e-learning tools. In a nutshell it defines a 
‘service oriented architecture’  (SOA) and proposes that e-learning systems (and other 
e-systems) should try to use a series of distributed services rather than be a monolithic 
gargantuan beast of a system that provides every single bit of functionality itself!  
 
The implication is that a future e-learning system that should be able to collect ‘best-
of-breed’ tools together and present them as a coherent entity. This could be thought 
of as a plug-and-play architecture.  
 
At Oxford there are two ‘academic computing development’  teams – one (the 
Bodington team) are experts in Java the other (who generally support specific website 
development for departments) are experts in PHP. Currently the PHP team cannot 
contribute to the VLE; if the two systems were linked then they could build PHP 
applications within a common Moodle environment rather than doing bespoke 
projects each time. 
 
By looking at how all these software systems can work together we can support far 
greater diversity in terms of approaches to learning using technology (©e-pedagogy©) 
and we can develop new expertise in-house.  

Linking Bodington and Moodle 
We propose that a two way linking would be the ideal solution:  
 

1. allow Moodle resources to be accessed from within Bodington. (One 
would supply URL of Moodle instance.)  

2. allow Moodle access to Bodington tools and resources. 
 
We decided to concentrate on the second point and, in particular, on linking the 
Bodington logbook. 



Resources 
As mentioned earlier, we feel it is important that learning content should be available 
to the widest possible audience. We would be very keen to use Bodington as a central 
store accessible to all Moodles installed at Oxford.  
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Figure 1 Moodles situated in Depar tments using Bodington 

 
Figure 1 shows how the installations of Moodle lie outside of the OUCS domain – but 
are using Bodington as a central repository. 
 
On a related note, Moodle will be soon able to use the Harvest Road repository to 
store shared content. This is fine but there is an associated cost with going for this 
commercial solution. The Bodington team are just about to embark on the design and 
implementation of the open source ASK repository7. All Bodington content will 
eventually be migrated to this repository. Moodle could use the current-day 
Bodington as a content-store and eventually migrate to the more sophisticated ASK8 
store instead of Harvest Road.  

                                                
7 http://www.jisc.ac.uk/index.cfm?name=project_ask  

8 The ASK project will develop a suite of open source software artefacts that support learners, 
researchers and teachers in securely accessing and sharing learning objects. The project will implement 
a pilot design pertaining to a repository reference model based on the JISC E-Framework (ELF) . The 
project will implement services that fall within the ELF i.e. metadata management, content 
management, authentication, and authorisation (Shibboleth) components. The overall goal of the 



 
Also Bodington supports Unicode which is essential for the rendering of special 
characters, Moodle does not currently do so. It is the our understanding that the 
Moodle team will work on support for this feature but that it will take quite a lot of 
effort to achieve. If Unicode is required today then Bodington could be used and 
linked to from within Moodle. 
 

Logbooks 
Moodle does not have an equivalent tool to Bodington’s logbook, the closest is 
probably the Journal facility but this doesn’ t use the structured approach of 
Bodington. Version 2.8 of Bodington (due in December 2005) will have logbooks that 
support a skills profiling service9; this is achieved by the use of a Personal 
Development Planning service offered by the open source LUSID PDP system10.  
 

 
Figure 2 A Bodington skills profiling  logbook 

Implementation 
We envisage this linkage to be�a two stage process. Phase 1 would:  

                                                                                                                                       
project is to build interoperability between user agents (such as VLEs and Activity Management 
systems) and information systems normally under the management of library departments. The ASK 
project is a direct response to the project partners institutional needs to integrate library and learning 
services. 

9 A RESTian web service 
10 http://lusid.liv.ac.uk/  and http://sourceforge.net/projects/lusid/  



 
·  Use web ‘single sign on’  as an authentication mechanism for both 

Bodington and Moodle, (don’ t worry, the next section gives an explanation 
of some of the technologies referenced above and below!); 

·  Use Bodington as a resource repository protected by sophisticated access 
control lists (ACL);  

·  Have distributed local Moodles administered by departments;  
·  Allow the Bodington central repository to be accessed by Moodle; 
·  Give Moodle access to Bodington tools eg, logbook, RSS display, 

structured document; 
·  Give Bodington access to a ‘Moodle’  tool via its resource creation pages. 

 
Phase 2 would be an extension of the above and would use the rapidly emerging 
Shibboleth protocol to achieve integration. This would:  
 

·  Use Shibboleth for single sign-on and cross-institutional authorisation; 
·  Use Bodington (with Guan Xi) as an Identity Provider (IdP)  
·  Allow Shibboleth Service Providers such as Bodington, Moodle, MVN 

forum, Twiki, LAMS, British Education Index, etc. to be accessed from 
once central place - one login would allow authorised access to all these 
services! 

The above could be thought of as constituting the integration of a number of 
components of the e-framework and would also link up the work of JISC and DEST! 

Single sign on? Shibboleth? Guan Xi? Identity Providers? Eh? 
Single sign on in this context means that both systems use a central authentication 
system.  
 
Login functionality is removed from both systems and devolved to a central service. 
In Oxford’s case this is Stanford’s WebAuth service which is implemented as an 
Apache Module and uses Kerberos as its security model. A username can be retrieved 
from an ‘environment variable’ ; neither systems see the user’s password.  
 
Basically a user logs in once a day and thenceforth has access to all ‘WebAuthed’  
systems in the Oxford domain. 
 
Shibboleth takes single sign on one stage further and provides an Authorisation 
service in addition to Authentication. This means that a learner may login in to a so-
called Shibboleth Identity Provider (IdP) (for example, Bodington at Oxford) and then 
may access protected resource housed within a Shibboleth Service Provider (SP) (say 
Moodle at Melbourne) without having to authenticate again. Melbourne would simply 
use Moodle to specify that only Oxford and Melbourne students are allowed to access 
the given resource. (Bodington v2.4 is a Shibboleth IdP14 and Moodle 1.5 is a 
Shibboleth SP15.) 

                                                
14 http://bodington.org/art_shibidprov.pdf  
15 http://moodle.org/mod/forum/discuss.php?d=20426  



 
Guan Xi16 is the name of a UK java-based implementation of the Shibboleth 
specification (both SP and IdP). It has been developed by members of the Bodington 
team but is able to be used in the same contexts as the original Internet217 Shibboleth 
implementation. It has already been used to add a discussion forum (mvnForum) 
Bodington to support delivery of a real on-line course18. 
 
We feel Guan Xi actually improves on the original. By default, Shibboleth insists on 
anonymity but Guan Xi removes this barrier. In addition, the attribution of groups 
within Shibboleth is very course grained: “This person is from Institution X” . For e-
learning this may not be sufficient, it will be necessary to know which course a person 
is registered with. In a medical context, due to the sensitivity of medical images or 
descriptive text, it may be necessary to know which tutor group a user is in. Guan Xi 
allows Bodington groups to be used for authorisation. 
 
Guan Xi is able to provide a mega-IdP service by aggregating a series of data stores. 
For example, an LDAP or Student Record System could be used for the institutional 
(course-grained) groups, and Bodington can supplement these with finer-grained 
dynamic ‘ tutor groups’  which can easily be created by specially designated ‘ floor 
managers’  (administrators).  
 
Guan Xi will aggregate groups from these (and other) sources and make them 
available to third party systems by Shibboleth. 
 
This is important because it is unlikely that tutors will be given permission to create 
tutor groups within their institutional LDAP. Bodington in conjunction with Guan Xi 
can provide a much more flexible and usable Shibboleth service. 

Our experiment 
We decided to run an experiment. Moodle was enhanced to use WebAuth for 
authorisation and access the Bodington and logbook tool from the activities menu. 
This involved a couple of day’s worth of modification to Moodle.  

Single sign-on (Webauth) 
Apache has been configured to enforce authentication via WebAuth when access to 
Moodle is required and Moodle has been configured to use Webauth as its 
authentication mechanism. 
 
  
 
 

                                                
16 http://guanxi.sourceforge.net/  
17 http://shibboleth.internet2.edu/  
18 http://www.jisc.ac.uk/uploaded_documents/Guanxi_Loughborough_160505.pdf 



 
Figure 3 Selecting Webauth as authentication mechanism 
 
When users try to visit Moodle, they are presented with a Webauth login screen. If 
they are successfully authenticated then Moodle is able to retrieve the username via 
an ‘environment variable’  and then carry on as normal. 
 
These single sign-on enhancements work very well and it is expected that they will be 
fed back to the Moodle community. 

Bodington logbooks 
Moodle has been enhanced to allow a Bodington logbook resource to be selected from 
Moodle’s activity menu.  
 

 
Figure 4 Create a resource within Bodington 
 
Selecting the Bodington Logbook activity opens a creation page which mirrors that of 
Bodington. Details about the logbook must be entered. 
 



 
Figure 5 Enter  details about resource 
 
 Once valid details have been entered, the tutor will be placed within Bodington and 
may create a logbook. 
 

 
Figure 6 Moodle has created a Bodington logbook 
 
Next the questions are added to the logbook. 
 



 
Figure 7 The questions have now been added 
 
Now the logbook has been set up a student or group of students may use the resource 
by clicking on the logbook name. 
 

 
Figure 8 The logbook name appears in Moodle 
 
The student sees the logbook hosted within Bodington but retains Moodle’s 
navigation bar. 



 
Figure 9 The student makes an entry 
 
Logbook entries may be made and then collated for presentation. 
 

 
Figure 10 Collated logbook entr ies 
 
All other Bodington resources could be added using the same principles. 

Link to resources 
Moodle is able to link to a resource stored within Bodington although care must be 
taken to ensure that registered members of a course in Moodle have view access to the 
Bodington resource. This can be done today so long as the resource is placed in 
Bodington first using the normal resource creation page.  
 

 
Figure 11 A link to a resource stored in Bodington 



A tutor can link to a Bodington Unicode resource by linking to a website just as 
normal. 

Figure 12 Unicode within Moodle 
 
Using the same principles as described above would be very easy to allow the 
resource creation to be done from within Moodle and to remove the Bodington 
navigation bar. We simply didn’ t have time to do this work.  

Issues 
During the course of our work we realised that in order to ‘do the job properly’  it will 
be necessary to add a dedicated web service interface to Bodington that will allow 3rd 
party systems (with sufficient authority) to remotely create a resource. At the moment 
there are issues with Bodington’s authorisation mechanisms which make the task of 
linking rather tricky; as we did not modify Bodington at all we had to affect a work 
around to get the systems to work together.  

Future 
At the time of writing (July 2005) Moodle v1.5 is a shibboleth Service provider and 
Bodington 2.4 is an Identity Provider. In short, this means that Bodington and Guan 
Xi can be used to provide authentication and authorisation for Moodle and any of the 
growing number of Shibboleth SPs19. Other examples include the Fedora repository20 
and Elsevier ScienceDirect21.  
 
If we were able to find resources to complete and support the above work we would 
distribute a ‘Bodingtonified’  version of Moodle (1.5+) from within Bodington. 
Individuals and Departments would be able to deploy and administer this locally. 
Controlling access of local Moodle resources (via Shibboleth) would be in the hands 
of the local administrator. Version 2.8 of Bodington will be able to act as a SP which 
means that it will be able to act as a SP-capable repository for Moodle educational 
content. 

Conclusion 
We feel that this experiment has been a success and succeeds in highlighting other 
benefits which could be available in a more developed Shibboleth environment. With 
a little more work we could provide a much more robust solution, however, there are 
some issues which were not tackled  

                                                
19 http://shibboleth.internet2.edu/seas.html  
20 http://www.fedora.info/  
21 http://www.sciencedirect.com/  



Disclaimer 
This is a theoretical paper, we are not committing to do this work but are merely 
exploring avenues and experimenting! 
 


