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1. Summary and background 

One of the major objectives of the IODE Programme is to assist Member States to acquire the necessary capacity to manage marine data and information and become partners in the IODE network. It is only when IOC member states have acquired this expertise at the national level that they can become an active partner in IODE and thus share their data and information with the other members of the "IODE family". The training does not only teach the principles of data and information but also promotes the use of "standards" amongst all IODE centres and thus achieve interoperability between these centres.   

Capacity building has been a cornerstone of the IODE (International Oceanographic Data and Information Exchange) Programme of the Intergovernmental Oceanographic Commission of UNESCO (IOC) since the programme’s inception in 1961. Between 1961 and 1997 the IODE capacity building programme was based upon four types of activities:

i. expert missions to Member States to advise on the establishment of national oceanographic data centres; 

ii. organization of group training courses; 

iii. support for internships in established national oceanographic data centres; 

iv. provision of equipment. 

This strategy was used for nearly four decades (1961-1997) and resulted in the successful establishment and operation of over 60 national oceanographic data (and information) centres in as many countries around the world. However, the programme had several major flaws:

i. the expert missions identified the capacity building requirements but IOC did not have the necessary financial resources to assist the visited member states in a substantial way; 

ii. training courses were not followed up by interaction with the trainees, nor was any support provided (e.g. equipment, feedback) to ensure that the acquired knowledge could be applied. In the case of developing countries, the impact of IODE capacity building efforts was therefore often unsatisfactory and did not have long- term effects. An additional flaw was that no standard training curriculum existed. 

Since the late 1990s IODE designed a new way to develop capacity in (developing) member states. This new "strategy" is based upon these four elements: 

· providing equipment 

· providing training  

· providing seed funding for operational activities of newly created data centres and marine libraries 

· work in a regional context, addressing common (regional) as well as individual (national) goals 

This innovative strategic approach was called the ODIN (Ocean Data and Information Network) strategy and was used as from 1997 onwards.  

IODE training activities used to be organized on an ad hoc basis. Training materials would be developed by lecturers for the purpose of the course, would not be archived and would seldom be re-used within the context of IODE courses. This obvious wasteful use of resources was observed in the early 1990s and led to the development of the “OceanPC “software package for oceanographic data processing and exchange on microcomputers” in 1996.  Shortly after the ODINEA project started the organization of training courses and it was at this occasion that, for the first time, training materials were collated, organized with an html interface and provided on CD-ROM. This was the birth of the IODE Resource Kit, containing a series of PowerPoint presentations, software tools and electronic documents in Microsoft Word and Acrobat PDF format. 

The proposal to develop a more formal ‘IODE-wide’ tool was submitted to the IODE Officers during their meeting in Goa, India (February, 1998). The Officers recommended the development of a Pilot Project proposal for an “IODE Resource Kit CD-ROM” for submission to IODE-XVI. The stated objectives of the IODE Resource Kit were:

· to constitute a computer-based tool as a follow-up and complement to IODE Data and Information Management activities; 

· to contain a number of modules which address marine data and information management requirements in the marine research process, going from programme design to program report; 

· to support the development of marine data and information management capabilities.  

· In addition, the Officers Meeting (Goa, India, 1998) agreed that the project should:  

· review and revise the ODINEA Course-in-a-box CD-ROM’s core  document entitled ‘A Toolkit of Data and Information Management Modules for ICAM and Coastal Oceanography Programmes’; 

· identify suitable  data, metadata and information (including IOC documents) to include in the IODE course-in-a-box CD-ROM; 

· identify suitable data formats and format translation utilities to include in the IODE course-in-a-box CD-ROM; 

· produce a beta version of the IODE Resource Kit CD-ROM for submission to IODE-XVI. 

The purpose of the IODE Resource Kit was to provide an ‘NODC- In-A-Box’ capacity building tool for oceanographic data centres containing data and information management reference material and software tools useful for data centres.  The Kit was subsequently further developed based upon the 1997 ODINEA Kit and the Cape Town courses (ODINEA 1998, ODINEA 1999). The media was CD-ROM and the Kit was browser-driven (the Kit was also made available through the IOC/IODE web site). The Resource Kit was written in HTML, with some documents provided in PDF, Word and Excel spreadsheet formats. Software applications were also included and could be installed and/or launched from the browser. The Kit was developed by a small team composed of Dr. Murray Brown, Mr. Greg Reed and Mr. Peter Pissierssens.  

The Resource Kit was modular in design and contains three basic modules, namely: 

· IODE Data Centre System,  

· Data Management Systems,  

· Data Analysis and Products.  

A fourth module, Regional Data and Information Custom Pack was produced for specific regions and was prepared for the IOCINCWIO region. 

IODE-XVI (Lisbon, Portugal, 31 October – 8 November 2000) congratulated the authors with the completion of the IODE Resource Kit, and identified the product as an impressive and important achievement for IODE.  The Committee had further requested the development of marine information management. The Committee adopted Recommendation IODE-XVI/7 through which it established the “IODE Resource Kit Project” and its Resource Kit Steering Group to be responsible for the further development and enhancement of the Resource Kit, in response to user feedback and additional requirements. The Steering group, composed of both data management experts and information management experts, met in Miami, Florida between 19 and 23 March 2001. This led to the development of the Marine Information Management Training Manual and the Data Management Training Manual for Course 1.  

In 2001 it was agreed that the name ‘Resource Kit’ no longer appropriately described the content of the system as it now included both a set of software tools, as well as comprehensive training material. It was therefore decided to rename the system to “OceanTeacher” and a dedicated web site was established: (http://www.oceanteacher.org ). 
The first generation OceanTeacher was an html-based static content system that was developed and maintained using  Microsoft’s Frontpage software and hosted on a UNESCO web server in Paris, France. As Frontpage at that time was a tool intended mainly as a single (or at least small number of) editor web site authoring tool editing of the site was done mainly (in fact almost exclusively) by the OceanTeacher Chief Editor (Dr Murray Brown, USA).  

From the start OceanTeacher applied an innovative approach to the organization of its content, the so-called binary structure. This consisted of separating expertise from courses and resulted in the so-called Resourcekit (the expertise or reference documentation) and the Training Manuals (the exercises and course paths). It is necessary to mention here that OceanTeacher was not intended to be a distance learning system but was aimed to be an “assistant” or “tool” used during training courses organized by IODE in Member States. 

An additional division was between data management and information (library) management, although attempts were made to have “joint” material, especially as related to information technology. The rapid and exponential growth of content in the Resource Kit and the need for a more distributed approach to content submission and management led to the submission of the proposal “ODIMeX: An Integrated Expert and Training System for Oceanographic Data and Information Management” to the Flanders-UNESCO Trust Fund for Science in 2003. The proposal aimed at expanding OceanTeacher into an open, modular and expandable expert and training environment with the following properties: 

· a binary model comprised of: (i) encyclopedic resource kit ; and (ii) modular training curricula; 

· ability for multiple expert authors to provide content for both the resource kit and training curricula; 

· browser-driven using the University of Western Cape (UWC) KEWL.NextGen software; 

· hierarchical management structure to ensure constant quality and peer-review; 

· multiple user audiences 

· data management and information management content 

The project was approved and funded covering the period 2004-2008.  The project was successfully implemented and resulted in: 

· the first version of OceanTeacher using a web-based content management system based upon the KEWL.NextGen (KNG) software developed by the University of the Western Cape, South Africa. We will refer to this version as the KNG OceanTeacher. 

· the use of OceanTeacher during more than thirty courses organized between 2005 and 2008; 

· the second version of OceanTeacher’s Digital Library using the Semantic MediaWiki (SMW+) application. We will refer to this version as the SMW OceanTeacher; 

· a central Homepage for OceanTeacher that provides information on the different modules (http://www.oceanteacher.org).  

2. Description of the project activities during the contract period 

The project contained the following work packages (WP) in which the activities were undertaken:

WP1 - Development and Customization of e-learning application

Development of the first version of OceanTeacher (KEWL.NextGen software) 

Two workshops were organized in Southampton, England (2003) and Capetown, South Africa (2004) in order to draft the requirements for the new platform in Kewl-NextGen. During these workshops the entire outline of OT was extensively studied and re-drawn, with a view toward combining elements common to both data and information areas, and to providing the optimal resource platform for the expansions and re-focusing described above.  Additionally, this work was constrained by the intention to transfer the entire body of materials to an online distance learning system (to be selected).  In the new system, the mass of primary resource materials will be a topically organized “Digital Library,” paired in binary fashion with “Courses” similar to the current data management Manuals.  The Digital Library can be browsed in the normal fashion (as the Resource Kit can be today), but teaching will normally take place through the Course documents, which “point” to specific primary resources in a structured way, according to the desired topics for training.  

The system was then developed by the University of Western Cape (South Africa) and delivered in March 2007 as the KNG OceanTeacher. 
 

Development of the second version of OceanTeacher (SMW OceanTeacher) 

The second version of the OceanTeacher’s Digital Library uses the Semantic MediaWiki (SMW+) software and is called SMW OceanTeacher.  The decision to migrate to a wiki-based solution was made because of the exponentially growing of wikis, especially the Wikipedia. However whereas Wikipedia is a totally open system allowing anyone to edit and comment on content, we chose to restrict write access to approved content providers and editors. A similar evolution is taking place on other wikis as concerns have been raised about the quality (or rather lack thereof) of Wikipedia content. The SMW OceanTeacher has been developed between May and August 2008 and became available online September 2008. 

Development of the OceanTeacher homepage 

A central homepage was developed (http://www.oceanteacher.org) which contains links to the OceanTeacher Digital Library and courses as well as to a page containing video lectures and general information pages. The page was launched in March 2007. 

WP2 - Importation and conversion of existing material into the e-learning application

 Import and conversion into the KNG OceanTeacher  

New migration/import systems had to be created by an expert team in order to import the existing content of the static HTML OceanTeacher website. By late December 2006 the developed migration/import systems succeeded in the import of the large number of files of the static version of OceanTeacher (98%). The KNG OceanTeacher was officially launched in March 2007.  The KNG version of OceanTeacher contains both the digital library and the courses (binary structure). 

Import of content of the SMW OceanTeacher  

The content of the KNG version of OceanTeacher was subsequently updated and moved to the Semantic-Mediwiki (SMW) based version of OceanTeacher between September 2008 and December 2008. The structuring of content in SMW OceanTeacher is based upon a revised table of contents (Marine Information Management and Data Management). The table of content of the SMW version of OceanTeacher is included in Document IOC/IODE-XX/16 (available on the IODE website). 

WP3 - Production of additional content for the Resource Kit module

Revision of content 

Besides the production of additional content for the Resource Kit module, a complete housekeeping of all the materials in OT was begun in the second half of 2004. 

· Large amounts of older material captured from websites were replaced by newer. 

· The operational oceanography theme was supported throughout the structure by the addition of new materials, biology and diversity themes were similarly supported 

· The “bridge” between information and data (Division 2 – Information Technology and Scientific Communication) was initiated and supplied with valuable materials that had been badly needed for some time (e.g. communications infrastructure). 

· An intensive survey of state-of-the-art online data products was added. 

· Software related to operational oceanographic products has been added to the Toolkit.  

In the process, in line with the intention to foster a Digital Library containing substantive materials, many areas previous covered by elementary descriptions derived from secondary sources have been replaced by PDF file copies of original sources.  The new structure (which includes only data management materials at this time) consists of 5333 files, occupying 1006 MB.  This 2.5X increase is an indication of the enormity of the revision and updating project.   

The content structure of the KEWL-NextGen (KNG) module was as follows:  

1. Oceanography Today - Contains resource materials describing the marine sciences as practiced today, with special emphasis on data and information management practices in research, routine surveys and operational programs.  

2. Information Technology & Scientific Communication - Contains materials covering basic usage of computers for data and information management, and advanced topics on the use of metadata to find and utilize these resources.  

3. Information Management Principles - Basic coverage of information management principles, without regard to specifically "marine" applications  

4. Oceanographic Information Management Processes - Specific applications of information management principles to oceanography  

5. Data Management Principles - Basic coverage of data management principles, without regard to specifically "marine" applications  

6. Oceanographic Data Management Processes - Specific applications of data management principles to oceanography 

7. Examples of different file formats 

8. Exercises - Tutorials, practical instructions and illustrations of methods. 

WP4 – Production of additional curricula for Training Curricula module

The ODIMEX project aimed at delivering new training curricula for data and information managers from new National Oceanographic Data Centres and specialized institutions with data management responsibilities. 

In order to achieve this the following course manuals have been completed and were available in the KNG version of OceanTeacher. They are currently in the process of being transferred into SMW OceanTeacher.    

Interdisciplinary Courses  

• ID 100 Introduction to OceanTeacher 

• ID 101 Computer Basics 

• ID 102 Internet Basics 

• ID 103 Information, Data & Metadata 

• ID 104 Introduction to Oceanography    

Information Management Courses 

Information Management training exercises consist of highly individualized workshop and classroom activities tailored closely to the specific learning  requirements of the instant student group.  In general, however, the exercises and  lessons follow the main and secondary headings in the ‘Information Management  Principles’ and ‘Oceanographic Information Management Processes’ chapters of the  digital library of OceanTeacher.    

Data Management Courses   

• DM 101 Introduction to Ocean Data 

• DM 102 Ocean Data Collection Management 

• DM 103 Ocean Data Products & Synthesis 

• DM 104 Ocean Data Intensive Workshop 

• DM 200 OceanTeacher Advanced Training Workshop 

• DM 202 Marine Biodiversity Data Management   

• DM 203P Geographic Information Systems for Coast & Ocean Management   

Based on ArcGIS software  

• DM 204 Remote Sensing Data Management for National Data Collections  

• DM 205 Ocean Modeling Data Support  

• DM 209 Oceanographic Data Quality Control   
 

WP5 – Development of University Curriculum

 A special OceanTeacher course on Ocean Data Management for undergraduate university students was developed in 2008 and presented during the “Introduction to Ocean Data Management for University students” course. This course was organised in March 17-18 2008 in Ostend. 18 students from the MARELAC (University of Ghent, Belgium) and ECOMAMA (Vrije Universiteit Brussel, Belgium) programmes attended this course.

WP6 – Teacher training course

A special Semantic MediaWiki training course for OceanTeacher Editors was organized on the 21-22 August 2008 (http://www.iode.org/index.php?option=com_oe&task=viewEventRecord&eventID=415). 

6 participants attended this training course (one remotely using video conferencing). During this training the participants learned how to use the semantic wiki version of OceanTeacher. 

WP7 – Project Management and Coordination 

 The project management of the ODIMEX project commenced in 2005 with the establishment of the OceanTeacher Steering Group (SG-OceanTeacher). The SG-OceanTeacher consists of the following members: Dr Murray Brown (Chief editor Data Management), Mr Greg Reed (Editor Data Management), Dr Paul Nieuwenhuysen (Editor Marine Information Management) and Ms Linda Pikula (Chief editor Marine Information Management). Meetings of the SG-OceanTeacher were organized in 2005, 2006 and 2007. 

3. Difficulties and problems encountered and measures taken, changes in implementation
The KNG-version of OceanTeacher showed some technical weaknesses and disadvantages, which could not be solved completely during the development process. These included among others: rather user-unfriendly file and folder management, pooling of all images within the common pool of binary objects in the system and difficult file import. The KNG-technology also proved to be less suitable to be used by multiple authors and did not allow review of content-provider submitted materials by an editor. 

It was therefore decided to move to a system based upon Semantic Mediawiki which has proven to be more user-friendly and suitable in terms of file and folder management and working with multiple authors. 

4. Project results achieved and indicators in accordance with the log frame
The objectives of the ODIMEX project are described in detail in the project document.

Main objective

The main objective of the ODIMEX project was to produce a single integrated e-learning and expert system providing all the expert and training resources for marine data management and marine information management needed by professional ocean data and information managers and scientists involved in data management, as well as the knowledge required by ocean researchers and students to interact effectively with their national oceanographic data centres.

The implementation of the main objective was successful with the following achievements:

· A new OceanTeacher website homepage (http://www.oceanteacher.org) The website also contains an extensive collection of video lectures aimed at distance learning and continuous professional development.

· The SMW OceanTeacher website (OceanTeacher resources) (http://www.oceanteacher.net/oceanteacher/index.php/OceanTeacher)

· OceanTeacher Courses based upon Moodle software 

Objective 1 Expanded coverage

Objective 1 included the expansion of the content towards:

· Topics such as Remote Sensing, Biological Data Management, Operational Data Management and Modelling

· Tools such as GIS, Programming, XML, website development

The implementation of Objective 1 was successful:

· Development of new courses and tools such as GIS and Remote Sensing, Data Management for University students, Data Management for Ocean Modelling and others have been achieved.

The Biological Data Management will be in the next phase of the project.
Objective 2 Expanded target audience

Objective 2 aims at expanding the target audience of OceanTeacher. This has been achieved with the development of University courses aimed at teaching basic oceanographic data management techniques for university students. Train-the-trainer course materials for the development of e-repositories (marine information management) has been developed and included in the SMW website.

Objective 3: Integrated Expert and Training System

The Integrated Expert and Training System has been achieved with the development of the SMW OceanTeacher website and the OceanTeacher Courses website. The OceanTeacher Courses website is based upon the Moodle software platform. The courses consist of a collection of links to documents in the SMW OceanTeacher, together with annotations and exercises in Moodle.
5. Lessons learned and sustainability 

One of the weaknesses of OceanTeacher/ODIMeX was the limited number of content providers. This was, to a large extent, caused by the limitations of the technology used and especially during the “static html” implementation that was used in 2005-2006. This was partially resolved with the use of KNG but is now really solved with the use of SMW+.   The follow-project of ODIMEX, the OceanTeacher Academy, succeeded in recruiting a larger number of content providers, which offers also a more sustainable basis to maintain OceanTeacher in future. 

Because OceanTeacher be used for continuous professional development, e-learning functionalities will have to be implemented. Moodle open-source software is currently the leading software for various e-learning applications. It was decided in 2009 to develop OceanTeacher courses in Moodle. These courses will use the SMW version of OceanTeacher as content resource (Moodle will link to documents in the SMW OceanTeacher). 

6. Evaluation recommendations when applicable 

Not applicable

7. Visibility 

 The Flanders Government logo is used in the OceanTeacher website (http://www.oceanteacher.org) and in the PowerPoint presentations mentioned below. The support of the Flanders Government is mentioned at the bottom the pages of the OceanTeacher homepage.

The first version of OceanTeacher (KNG) was presented at the IODE-XIX meeting in Trieste (Italy) (16 March 2007). 

A PowerPoint presentation on OceanTeacher as a tool in the development of marine atlases was presented at the IMDIS-2008 conference in Athens-Greece in April 2008 (http://hnodc.hcmr.gr/imdis-2008/IMDIS2008_Synopsis.pdf) and the second BENCORE conference in Leuven in May 2008 (http://www.bencore.be/index.php?contentid=45&mid=66). 

8. Annexes 

 

i. Publications, evaluation reports and other outputs
The documents can be found on the IODE website (http://www.iode.org)

· IOC/IODE-XVIII/32 (Dr Murray Brown) 

· IOC/IODE-XIX/43 (Dr Wouter Rommens, Dr Murray Brown)

· IOC/IODE-XX/16 (Dr Murray Brown, Dr Paul Nieuwenhuysen, Ms Linda Pikula)

· OceanTeacher Semantic Mediawiki project document (OceanTeacher Encyclopedia Project) 
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Belgium
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iii. 
List of major equipment provided under the project and status after termination contract period

not applicable

 

iv. 
List of progress reports prepared during the contract period

See http://www.iode.org/fust 
