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Context

As understanding of environmental system 
complexity progresses, the need for more 
integrated analysis and modelling of these 
systems and their interactions increases. 
Current interest on interfaces and cross-
sectoral and cross-system implications of 
policies and interventions, results in a 
growing need for reliable and seamless 
integration of models and tools
These tools have been developed for 
different parts of the integrated system, by 
different parties. 



Challenge

Making the use of these integrating 
environments intuitive and user 
friendly
Embed them within the education 
process and use the possibilities they 
offer to promote and teach integrated 
modelling



Environmental education in 
context
The educational system in the European Union, 
has attempted to address the need for highly 
trained environmental professionals balancing 
specific domain knowledge and an understanding 
of cross-disciplinary issues, through the 
establishment of environmental courses at 
undergraduate and post-graduate levels. 
The graduates of these courses have actively 
assisted in changing the Union’s environmental 
policy and practice which is now rightfully 
considered the most advanced in the world



E-learning concept

A dynamically 
changing 
environment (tech 
+ natural)
Data-Information-
Knowledge flow 
(and change)
Learning has to 
keep up!!
To allow for 
progressing to the 
quest for meaning…



E-learning
Digital 
literacy 
Virtual 
Campuses
Emerging 
issue in the 
EU 
(knowledge 
based 
society)
Anytime-
Anyplace

http://www.elearningeuropa.info



Relevant/Current PG Course 
Topic &

E- learning delivery

Provide (affordable) education, 
customised to meet current 
and future needs

Link to HO Infrastructure, the 
CUAHSI Network and 
Software Companies)

Provide tools and data to apply 
the theory: online and free

International Team and 
Audience 

Link with USA initiatives 
(CUAHSI) 

Provide a platform for 
communication, exchange 
of ideas and collaboration

Hands-on approach
(web/digital literacy: new 

learning paradigm)

Provide training on 
mechanisms of learning per 
se

Quick transfer between 
Research and Teaching

Updatable material

Provide the link between data-
information-knowledge and 
learning

Suggested Response: Universities should:



Partners
A kick-off within the OpenMI LIFE project: 

Natural Environment Research Council (UK)
DHI - Water and Environment (DK) 
Wallingford Software Limited (UK) 
National Technical University of Athens (EL)
University of Thessaly (EL) 
Aquafin (BE) 
VMM (BE) 
Université de Liège (BE) 

With the help of OpenMI Association members:
IHE Delft (NL)
Alterra (NL)
CUAHSI contacts and input



Overview of Actions

Organisation of a Virtual Network of Higher 
Education Institutions for Integrated Modelling 
facilitated by OpenMI
Development of an e-learning platform for the 
delivery of courses
Development of Educational Material for:

Introduction to OpenMI
• Users (1 module)
• Developers (1 module)

Subject specific courses [to be added in over the 
longer term] 

Delivery of a pilot course for selected users 
(volunteers?)



An (early) concept diagram



Implementation Software

Moodle state of the art open source e-
learning platform.
Drupal #1 CMS the last 3 years. 
Advanced ontology and community 
management capabilities.
Elgg. The most active and emerging 
open source, social networking 
platform (“educational-facebook: 
migrate existing communities”).



Deployment Diagram

MoodleMoodle

DrupalDrupal

ElggElgg

Single Sign On 
Functionality

Single Sign On 
Functionality



Systems Integration

Drupal: Semantic Web 
Functionalities



Learning Methodologies
Project based learning.
Self Evaluation, automated feedback.
On line Class feature (real time course broadcasting 
and offline search)
Learning Communities.
Collaborative learning.
Twitter live feedback.
Advanced Taxonomies for content search.
Cross knowledge domain linking. Advanced Ontologies.
Multilingual content.
Mobile thematic.
Customizable UI



User roles in the educational 
procedure

Guest
Access to public information

Student
Participation in modules (access to educational material, 
participation in module activities)
Communication with teachers and students 

Teacher
Module content management
Module activities management
Responsible for the ongoing educational procedure

Administrator
User management
Membership management
Course structure management
Module administration



Module functionalities

1. Teaching mechanisms
a) Teaching material
b) Activities

2. Evaluation
a) Self-assessment
b) Evaluation by the instructor
c) Module evaluation

3. Grading and Reporting
4. Information and Communication mechanisms

a) One way 
• Static information
• Inform – Notify – Feedback
• Time related (Events, Calendar)

b) Two-ways: Synchronous and Asynchronous



Forms of communication supported 
by the e-learning platform

StudentsModuleAsynchronousChoice

Teachers and Students
(one to one, one to many)

PlatformAsynchronousMessages

Teachers and Students
(many to many)

Platform 
Module

AsynchronousDiscussion 
Forums

Platform

Platform

Module

Level

Teachers and Students
(one to one, one to many)

AsynchronousEmail

Teachers and Students
(one to one)

SynchronousDialogs

Teachers and Students 
(many to many)

SynchronousChat

ParticipantsMode

StudentsModuleAsynchronousChoice

Teachers and Students
(one to one, one to many)

PlatformAsynchronousMessages

Teachers and Students
(many to many)

Platform 
Module

AsynchronousDiscussion 
Forums

Platform

Platform

Module

Level

Teachers and Students
(one to one, one to many)

AsynchronousEmail

Teachers and Students
(one to one)

SynchronousDialogs

Teachers and Students 
(many to many)

SynchronousChat

ParticipantsMode



Module components

Module

Events

Lessons*

Discussion
Forums

Description*

Glossary

Assignments Exam*

Educ. 
Material

* Required

Chat

Choice



Lesson components

Lesson

Objectives Topics Bibliography

Exercises Quiz

Summary

Printable 
Version

Supporting
Material:

•Datasets
•Models/Demos
•Videos/Recordings
•Reports
•Web Resources
•Cyber Seminars

Core Educational 
Material



Lesson components

Topics (a) hypertext (lecture notes, case studies), 
(b) animated presentations w/voiceover (c) 
multimedia (video, animations, graphics)
Quiz (Knowledge stabilization units/Formative
Assessment) (not to be evaluated): (a) solved 
problems, (b) questions and answers, (c) multiple 
choices
Exercises (to be evaluate/Summative Assessment): 
(a) reports, (b) software applications (GIS, models, 
commercial software)
Bibliographical material: (a) digital library 
(papers, studies, books, manuals), (b) theses 
catalogue (c) links to URLs, (d) dictionary of terms 



Logging In: A closer look

Examples from the Educate! E-Learning course at NTUA
http://www.water-msc.org/



Available Modules…



Module interface



A discussion forum



Inside a discussion forum…



The platform

Can be used to support both distance
and blended learning (short courses). 
An excellent monitoring tool of the 
activities of the course and resulting 
engagement (much better than 
traditional courses!)  



Activity



Activity of Modules

Monitoring 
involvement (of 
students and tutors) 
beyond what is 
conventionally 
possible



e.g. Tutor activity…



Posts in the discussion 
forum

Collaboration 
between 
students-tutors 
and among 
students 
Posts anyplace 
all-the-time –
replies anytime 
– all-the-
place…



Monitor and record 
feedback

Discussions, suggestions and arguments 
are recorded. 
Questionnaires allow continuous feedback.
Co-development of course: relevance and 
engagement

Area for students to upload and share useful 
material
Actual transnational collaboration in practice –
at all levels



Questionnaires



Impressions from 
participants: past experience
Students very satisfied with the approach:
Part-time attendance of such high-level 
course, made possible a radical change on 
what LLL means (improving its true 
potential).



Assessment of methods 
and tools



Learning 2.0
Tweets captured during the lesson. 
Social media smart device 
applications. iphone, android, web 
smart phone client.
Quizzes answered in real time (over 
the mobile) with data transferred to 
the system/tutor. 
Content and article sharing, inside 
the same workgroup.



Taxonomies Content



Advanced 
Taxonomies for 
Learning Metadata



LOM Schema Definition 



Video Lectures

Content and 
eLecture 

Consumers 





Real Time video broadcasting. 
e-learning channel.





Simulation Environment



Simulation Environment: 
Time Series Modeling + GIS Scenario

Models
|‐‐ Landscape m del 
|‐‐ Groundwater
|‐‐ Simple stream 
|‐‐ SWAT
|‐‐ HSPF
|‐‐Weather simulation
Tools
|‐‐ Clip Grid with Polygon
|‐‐ Reproject Raster
|‐‐ Reproject Vector
|‐‐ Interpolation
|‐‐ Convert raster format
Components
|‐‐ Loop management
|‐‐ Iteration manager
|‐‐ Trigger

N.C. Hourly 
Precipitation
(Time Series)

Greenville
Urban
Runoff 
(Model)

DEM 
(Raster)

Tar River
Flood 
(Model)

Flood Stage
(Time Series)

Flooded Area 
(Geoproc)

Flooded
Area 

(Raster) Raster to 
Polygon
(Geoproc)

Flooded Area
(Polygon)

Intersect
(Geoproc)Structures

(Polygon)

Flooded
Structures
(Polygon)Census

Tracts
(Polygon)

Hourly Discharge
(Time Series)

Summarize 
by Zone
(Geoproc)

MapMap

Damage
Cost by
Tract 

(Time Series)
MDBMDB



Consistent with “Harvesting data from 
web services” approach

Observations

Models

Climate

GIS

Remote Sensing



A vision for the longer 
term
Transnational environmental problem 
resolution – which is of major concern in 
the EU - will be greatly facilitated by 
building bridges. 
Courses attended by students from 
multiple countries will contribute in building 
these bridges by allowing the participants 
to discuss problems and co-evolve 
perspectives, in the informal, collaborative 
space of the (virtual) classroom.



Bridges for the students and 
the professionals

Senior professionals within the age group 35+ who are 
in charge of units, institutions and government 
departments responsible for environmental and water 
issues, often do not have adequate formal education 
on the subject. 
Keeping education up to date is a challenge for the EU
The situation calls for new methodological approaches
and tools designed to address the classic education 
needs as well as those of life-long learning. 
It is especially important to allow practicing 
professionals to update their knowledge without 
leaving their work, and hence speed up the uptake of 
new knowledge by decision-makers.



Future Needs
More common action and mobility (real and virtual) in HE and 
training: a change in perspective for new scientists and engineers
More common action in continuous education and professional 
training: A change in perspective on the balance between knowledge 
obtained as an undergraduate and as a professional!
More collaboration (and feedback) between knowledge providers and 
knowledge consumers: A change of perspective for practitioners and 
academics!
A wider knowledge base for individuals and organisations 
(engineering, planning, legal, social science: disciplinary barriers 
crossing – without falling into journalistic approaches…): Re-design 
and re-thinking of curricula
A wider (co-developed, common) evidence base on environmental 
problems, options, data etc accessible by all, to base education and 
training on: OpenMI-Education and beyond…

E-learning can be a powerful instrument towards these aims.


