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Abstract:  
eNOSHA is an open source Learning Object Repository (LOR) developed at the University of 
Colombo School of Computing (UCSC) in a collaboration between UCSC in Sri Lanka, and two 
universities from Sweden during 2009 and 2010. eNOSHA is a system where content developers and 
instructional designers can store and reuse learning objects on 4 different aggregation levels. The 
system was built based on a need analysis at UCSC in late 2008 and was taken into use at the 
eLearning Centre at UCSC in early 2010. The system has so far been successful and supported the 
organisation and reuse of e-learning content at the UCSC eLearning Centre (eLC). However, there still 
exist several reasons for further improvements when it comes to usability and user-friendliness.  
Moodle is one of the most popular open-source Course Management Systems (CMS) and has been 
used in the daily work at UCSC during the last 5 years. Moodle is an effective system for building 
courses and structure course material but features for storing, retrieving and version handling of 
learning objects is still under construction in the Moodle community. Persons working with course 
development need a LOR as well as a CMS in their daily work but to be forced to multiple logins and 
switching between systems is not good usability or user-friendly. This paper is about the integration 
between the eNOSHA system and the Moodle system and how it best should be done. Should the 
eNOSHA system be connected and integrated as a Moodle module in collaboration with the Moodle 
developing community or is it a better idea to build a module in eNOSHA that handles the 
communication with Moodle? From a developer’s perspective, the building of a Moodle module to 
handle the connection to the eNOSHA system would be a fast and convenient alternative since the 
Moodle module template provided by moodle.org could be used as a skeleton for an integration of the 
additional functionality. However, the Moodle community did not like the idea of integrating the 
eNOSHA LOR as an additional Moodle module and the main reason is that they have other plans for 
storage of learning objects in the version 2.0 of Moodle that is expected to be released in September 
2010. After some more communication with the Moodle community we decided to choose the other 
alternative and construct the integration as a part of the eNOSHA system. The first testing of the 
system integration at the UCSC has so far given us positive feedback and this extension will be 
included in the coming version 1.6 of the eNOSHA Learning Object Repository. 
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1. Introduction 

The history of e-learning and distance education in Sri Lanka started with the establishment of 
University of Colombo School of Computing in September 2002 This new department was started to 
meet the challenges of the 21th century. During the last years the traditional face to face courses in 
Computer Science and Software Engineering has been transformed into the net based and interactive 
e-learning distance programme eBIT (Mozelius and Hettiarachchi, 2010). The e-learning Center at 
UCSC creates and publishes a large amount of learning material for its internal and external degree 
programs. The eNOSHA learning object repository was built to address the need for a consistent and 
stable repository to store and retrieve all that content. But since Moodle was already an established 
learning management system in the institute, the need to combine Moodle with eNOSHA arose.   

Before the integration between Moodle and eNOSHA, both systems worked individually. Users who 
are in need of learning objects or resources have to search the required content from the eNOSHA 
system and download them to their own local machine which is later uploaded to the Moodle system. 
Therefore they have to maintain two separate logins to access both system and this was not possible 
through a single system. Addition to that they also have to keep a separate place in their own local 
machine to store the content. When the first version of eNOSHA was released some of the universities 
also mentioned the usefulness of combing the LOR with the Moodle CMS. All these reasons were 
taken into consideration and the development of the integration was started. The eNOSHA-Moodle 
system integration should enable Moodle users, especially teachers in courses to import learning 
objects from available eNOSHA instances locally or through the web. A refined searching and 
advanced searching facilities will help the user to better locate and reuse content that are already 
available. Users can import content either as resources or as SCORM packages, after searching and 
previewing the learning objects. The content will be imported with the title that is assigned to it in the 
eNOSHA system, which they have the freedom to change. After filling the required additional 
information about the learning object users can add it to the actual course they are working with.  

 
1.1 Aim of paper 

The aim of this paper is to describe and analyse the integration between the eNOSHA Learning Object 
Repository and the Moodle Content Management System.  

 
 

2. Method 

During the development phase user tests have been conducted to improve how the integration of the 
systems from the users perspective. Unit-tests were also done to test the quality of the code and the 
technical functionality. The systems integration was carried out as a common project between UCSC 
in Sri Lanka and the Stockholm University (SU) in Sweden in the Sida-funded NeLC project. The 
method used for the project is action research (Cohen et al, 2010) and a focus group with staff from 
both universities has been consulted to optimize the design. As a method for the software 
development we have used Scrum (Schwaber and Beedle, 2001). Scrum is an efficient agile method 
for rapid system development in small groups of 5 to 10 persons. 
 
 

3. The eNOSHA System 

eNOSHA is a free and open source LOR developed at the University of Colombo School of 
Computing in a collaboration between UCSC in Sri Lanka, and two universities from Sweden during 
2009 and 2010. A LOR can be defined as a storage and search system for digital learning objects 



with support for sharing and reusing the digital assets. The more the amount of learning objects 
grows, the need for quality LORs to sift the information increases as well. LORs can be categorized 
into:  

1. Content repositories: All learning objects are stored on accessible servers  
2. Linking repositories: Portals with links to content provided by others 
3. Hybrid repositories:  A combination of 1 and 2. (McGreal,  2008) 

 
 

eNOSHA is, until version 1.6, a Type 3 LOR where content developers and instructional designers can 
store and reuse learning objects on 4 different aggregation levels. In the UCSC customized version of 
the system learning objects are divided into 4 granularity levels: 

• Atom :  
Basic level for digital assets like text, images, and sound files  

• Collection of atoms :  
A combination of atoms, like XHTML documents with JavaScript or Flash applications 

• Course module:  
A section/module/part of a course containing atoms and collections of atoms  

• Full course : 
 A full course with all the course modules for the specific course included 

 

At other universities or organizations the granularity levels can be specified in other ways depending 
on actual curricula and they can be redefined in the eNOSHA admin module. (Mozelius and 
Hettiarachchi, 2010) 

A LOR needs a metadata set as the base for searching after stored learning objects. Metadata can be 
defined as data about data and the metadata set in the eNOSHA system is based on the Learning 
Object Metadata model (LOM) standard. Since the LOM standard has many metadata fields in 
common with the SCORM content packaging standard. At UCSC it was a natural choice to choose 
LOM when all existing courses in the UCSC programmes exclusively use digital content following the 
SCORM standard. (Hatakka and Mozelius, 2009) In Moodle SCORM is used as a course format as 
well as an activity. SCORM packages in Moodle can send information about students’ activities and 
test scores. (Cole and Foster, 2008) 

The eNOSHA system consists of several modules such as upload, search, user management, 
administration, help, error handling and statistics. Most important parts of a LOR are the search and 
upload modules. 

The Search module is divided into two parts, Search and Advanced Search. In the basic search users 
can search for resources by selecting a specific category or by typing in a word or a phrase. In 
advanced search users can search for all fields in the metadata set. Results can be filtered based on 
authors, keywords, category, title or description. 

The Upload module consist of functionalities to upload content based on four aggregation levels - 
atoms, collection of atoms, course modules and full courses.  

File upload : The user can upload material after filling in some metadata fields (mandatory and 
optional) This function was enhanced with user templates and bulk uploading. A file upload in 
eNOSHA is shown below in Figure1. 



 

 

Figure 1: File Upload in eNOSHA 

 

3.1 Some features of the System: 

• Search (Simple and advanced): A simple search was implemented for fast access to 
frequently used standard material. The advanced search was implemented to enable a more 
detailed search for resources. If a search returns in a huge amount of learning objects the 
result set can later be filtered on various criteria. 
 

• Administration: 
The administration module is broken down in to 2 separate modules, system administration 
and user administration.  
 

• Commenting: Users are able to comment on the learning objects uploaded to the system. 
 

• User Templates: When a user uploads several files with almost the same metadata they can 
create a user template and use it to upload several objects. 

 
• Bulk Upload: Upload of similar files with metadata shared in a template. Only the unique file 

specific metadata has to be filled in. 
 

• Help: A module for glossary and tutorials on how to use the system, showing sample data 
uploads and search along with other administrative tasks. 
 

• Error Handling: A module for storing the source of errors and details including originating 
module and error messages 
 



• Statistics: A module for statistic reporting of the system, including the most rated or 
downloaded materials, active users, most searched keywords, most uploaded category etc. 

 
The eNOSHA version described above will with its 7 core modules be distributed and made public 
under a GNU/GPL licence as version 1.5 of the eNOSHA LOR 
 

 
Figure 2: eNOSHA ver 1.5 Core Modules 

 

4. The Moodle System 

Moodle is an open source CMS that has been designed in a process with an open dialogue between 
teachers and developers, where different models for learning design and pedagogy has been 
discussed (Berggren et al, 2005) The name has 2 meaning, a verb for a lazy meandering through the 
system with creativity and insight, and an acronym for Modular Object-Oriented Dynamic Learning 
Environment. In the early development phase of the CMS the main architect was Martin Dougiamas at 
University of Perth in Australia and his main idea was to construct a CMS as an educational process 
and not as an engineering process. Today Dougiamas works full time with the Moodle system together 
with a developing community with members from all over the world. (Cole and Foster, 2008) 



 
For the moment, (August 2010), there are 53160 active sites using Moodle that have registered from 
215 different countries. (Moodle.org, 2010) 
 
The Moodle Tracker, is the development communities database for recording and managing bugs, 
improvements and feature requests for Moodle. This is the forum for suggesting new features and 
modules in the Moodle system and since 2006 there has been discussion on how to implement an e-
portfolio for sharing resources in the CMS and currently it is the Mahara e-portfolio that is the 
candidate for integration in the Moodle system. This integration is sometimes called Mahoodle and the 
added features to Moodle are, except from the e-portfolio, blogging tools and functionality for creating 
online learner communities. (Mahara.org, 2010) 
 

 

Figure 3:  A UCSC course in Moodle 

 

5. The Integration 

Using eNOSHA as a separate standalone repository for adding and reusing resources in the daily 
work with course development in Moodle has been criticized by content developers and instructional 
designers at the UCSC eLearning Centre. In the rapid and rational process of course and content 
development at the eLearning Centre the procedures with dual login and shifting between the systems 
workspaces was an extra burden that interfered in their daily work.  Since eNOSHA is built as a 
standalone repository and there are a lot of reusable components already uploaded and ready for 
production use.  Some kind of linking of the systems proved to be the ideal solution and an user-
friendly integration has been on the wishlist of the eNOSHA focus group during the last year. 

An integration of the systems could be implemented in two ways: 
• The intersystem communication could be built as a Moodle module 
• The intersystem communication could be built as a eNOSHA module 

 



In a developer’s perspective, the first alternative would be very convenient and facilitated by the 
template provided by moodle.org, NEWMODULE. It is practically a skeleton for a module in which the 
developers can insert the new extended functionality. However, the Moodle community did not like the 
idea of integrating the eNOSHA LOR as an additional Moodle module and the main reason is that they 
had other plans for storage of learning objects in the version 2.0 of Moodle that was released in late 
2010.  After some further communication with the Moodle community we understood that there were 
no chances of hIsuru Baving the eNOSHA system as a Moodle module even if there were no explicit 
criticism of the eNOSHA functionality. We decided then to choose the second alternative and construct 
the system integration as a part of the eNOSHA system. 

In Moodle 2.0 it is possible to link to several external repositories but there is still no dedicated and 
tailor made learning object repository integrated in the system. Questions about the earlier promises 
about built-in repository in Moodle 2.0 have been asked in the Moodle discussion fora. No clear 
answers have been given from the Moodle community so far (July 2011), but there are requests from 
Moodle users and for organizations practicing large scale e-learning some kind of repository is a must. 
(Using Moodle, 2011) The earlier promises about a repository in Moodle 2.x has been grounded on 
the extension and integration of the Mahara e-portfolio. Moodle users are hoping that this feature will 
be implemented in the Moodle ver 2.2 that should be released in the end of 2011. But despite the 
earlier discussions there is still no guarantee that this functionality will be developed. (Mahara 
Community, 2011)   

Not all universities and organizations have yet upgraded to Moodle 2.0 and all the three universities 
that are involved in the further development are still using Moodle 1.9. Stockholm University and the 
UCSC in Sri Lanka are planning to upgrade during late 2011 or early 2012 but no exact decision is yet 
taken. The eNOSHA integration has been working well in Moodle 1.9 as well as in Moodle 2.0. During 
the autumn of 2011 the integration with Moodle ver 2.0 will be further tested and fine tuned tested at 
the Department of Computer and System Sciences at Stockholm University in Sweden when eNOSHA 
ver 1.6 will be revised and updated to ver 1.7.        

Since both the systems are built with a XAMP architecture the eNOSHA Moodle module was also built 
on the NEWMODULE but customized according to eNOSHA repository structure. The XAMP acronym 
should be interpreted as: 

• X   for any platform 
• A for the Apache web server 
• M for the MySQL database 
• P for the PHP programming language 

 

As an example of XAMP the eNOSHA LOR system is tested on the Windows and Linux 
platforms. In addition to the main PHP programming language, JavaScript and Ajax have been 
used on the client side. All data and metadata in eNOSHA are stored in a MySQL relational 
database and the LOR system has a localization scheme based on language files.  

 

In a focus group analysis 3 basic needs were identified for the new eNOSHA Moodle module: 

• Login/Authentication 

• Search for learning objects 

• Import of learning objects  

 



With these new functionalities handled outside the Moodle core a user logged into the Moodle system 
will be able to search for and import learning objects stored in the eNOSHA LOR. This new 
functionality is built by using remote procedure calls, where the eNOSHA repository acts as a server, 
and the eNOSHA Moodle module as the requesting client. eNOSHA’s Moodle module connects to the 
eNOSHA repository via  XML-RPC linking, where the requests and results are XML based.  XML-RPC 
consists of a set of implementations that allow software running in different environments to make 
remote procedure calls over the Internet.   
 

 
Figure 4: Searching in eNOSHA in Moodle 

 

The remote procedure calls are using the HTTP protocol for the transport and XML in the encoding. 
XML-RPC is designed to be as simple as possible, but can also transmit and process more complex 
data structures. (XML-RPC, 2010) Parameters of user actions/selections are passed on and executed 
in the remote repository and then transported back to be displayed in Moodle.  A PHP script in the 
eNOSHA repository handles the function calls and returns the results. 

 

    Figure 5: Inter-system communication by remote procedure calls 



A main consideration in the integration of the 2 systems was the flexibility of multiple repositories. A 
user can select between external eNOSHA installations, specified by the administrator. This requires 
the user to have an account in the remote repositories. Once the user have logged on to a selected 
repository, they can search for learning objects of interest and preview them, and if desired, import 
them to the Moodle system. Once logged in, the same repository can be accessed without re-logging 
in whilst the same Moodle user is still logged in and users will always have the option of logging out of 
a remote repository to login to another. 

Almost all the resource types stored in eNOSHA will be classified as resources to a Moodle course, 
except for SCORM packages. They will be considered as SCORM/AICC Packages in Moodle terms. 
The user will automatically be redirected according to the file type they have chosen to import. 

 

6. Discussion and Conclusions 

If both the described integration alternatives had been possible we would have chosen to develop the 
intersystem connection as a Moodle module. But life is sometimes about to optimize Plan B when Plan 
A no longer is an option. We think that we have constructed a working solution that would facilitate the 
daily work with digital content for instructional designers and content developers at the eLearning 
Centre at UCS in Sri Lanka. To have the possibility to work with multiple systems in a single login will 
speed up the development process for the UCSC staff as well as increase the general usability of the 
eNOSHA system. Since both the systems’ metadata sets are based on the LOM standard importing 
and exporting learning objects between the systems seems to work well but the graphical user 
interface in the integrated features might need amendments. 
     
The described eNOSHA-Moodle integration has been tested since July 2010 at the UCSC in Sri Lanka 
and so far without any discovered problems or major bugs.  As the next step we like to evaluate the 
eNOSHA system online in the Finnish TUP tool (TUP Online, 2010). eNOSHA was installed in May 
2011 at the Department of Computer Science at the University of Eastern Finland (UEF) in Joensuu, 
Finland. At this department the Moodle system has been used since many years as the main platform 
for e-learning. Since computer scientists in Joensuu have a long tradition of usability testing we think 
that the collaboration with the Science Park in Joensuu will be a great opportunity for further 
improvement of the new eNOSHA module as well as the older existing core modules in the system. 
During the 2011 autumn semester the eNOSHA system will be used as the main repository in the 
VisSCoS programme for distance education in Computer Science (Suhonen and Sutinen, 2007) at the 
UEF in Joensuu. To get a more complete evaluation of the search functionality in the Moodle system 
as well as the general usability of the system’s core functionality, the collaboration with Joensuu and 
The University of Eastern Finland offers a great opportunity for further improvement. 
 

7. Future work 

The eNOSHA- Moodle integration has so far only been tested in detail by the UCSC in Sri Lanka and 
the UEF in Finland. It would be of great importance to install and test the system at more universities 
and educational organizations. Moodle is just one of the many Content Management Systems and 
Virtual Learning Environments used in current e-learning. If eNOSHA in the future should be a global 
LOR alternative there is a need for integration with other similar systems like Sakai and Blackboard. 
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