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Abstract. “International Msc Educational Programme in Environmental Management and Modelling” (GeoNetC) is a Eu-
ropean Commission funded project under ERASMUS+: Higher Education - International Capacity Building programme
(Project No 561967-EPP-1-2015-1-SE-EPPKA2-CBHE-]JP). It began in October 2015 and ended in October 2018. Initiated
by the Lund University and partners from the Middle East countries, the GeoNetC project is an ambitious project aiming
to match labour market needs with geospatial education offer both in Europe and Middle East countries.

The aim of this three-year project is to enable European universities to exchange best practices and innovation with each
other and with Middle Eastern universities regarding the mismatch between Europe’s geospatial education and training
and the geospatial education in Middle East countries. There is a growing need for well-trained students at all levels - vo-
cational, bachelors, masters — in the field of geospatial technologies. Obviously there is a growing number of jobs available
in land surveying, mapping data collection, data processing, data delivery and turning data into information in both Eu-
ropean and Middle East countries.

Through cooperation, all partners will improve the quality of their respective academic programs. The European partners
will make their courses more attractive and well adjusted for students from the Middle East. As well, they will increase the
general quality and add state-of-the-art learning components to their offerings, and the partners from the region will sig-
nificantly increase the academic level and quality in the education they provide. There will be spin-offs into other subjects
than environment/Geomatics, since both the pedagogic models developed (e.g. e-Learning) and communication and ad-
ministrative tools can be used throughout the partner universities. Therefore, this partnership cooperation will be of great
value to Partner Countries as well as to Programme Countries.

A number of distance learning courses/modules are developed jointly by partner institutions in Europe and the Middle
East. The main aim of the network is to promote the use of spatial information and earth observation for environmental
management and modelling through capacity building and institutional development, via a network in which all partners
would contribute from their own positions of strength.

All 13 modules are following EU higher education standards regarding e.g. ECTS, and learning outcomes. The outcome of
the project, in terms of courses/modules, will be freely used among the partners, with the possibilities of offering individual
courses or a whole MSc programme, whether individually or together.
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All produced material was evaluated/quality controlled by an external evaluation group of independent experts within en-
vironmental management and modelling, higher education, as well as pedagogy.

Keywords: higher education, geospatial education, geoinformation system, well-trained student, distance learning system.

Introduction

The main objective of GeoNetC project is to create a sus-
tainable capacity building programme in environmental
management and modelling, to improve the quality and
accessibility of higher education in two Middle East coun-
tries — Iran and Iraq. E-Learning courses based on identi-
fied needs and the labour market analysis, and society will
benefit in terms of accessibility and quality. The manage-
ment of higher education will be improved through the
development and use of student-teacher-admin commu-
nication and reporting tools.

The lead partner, project coordinator is Lund Uni-
versity (Lund, Sweden). Partner universities are: Twente
University (Enschede, Netherlands), Vilnius Gediminas
technical university (Vilnius, Lithuania), Instituto Supe-
rior Tecnico (Lisboa, Portugal), Malayer University (Ma-
layer, Iran), Salahaddin University (Erbil, Iraq), University
of Duhok (Duhok, Iraq), University of Torbat-Heydarien
(Torbat-Heidarieh, Iran). Project has number of associated
partners: University of Tehran (Tehran, Iran), K. N. Too-
si University of Technology (Tehran, Iran), Saffron Re-
search Institute (Torbat-Heidarieh, Iran), Applied Geo-
matics Sweden AB (Lund, Sweden), GeoInfoSolutions BV
(Almelo, Netherlands), Farasheen Organization For Envi-
ronment (Zakho, Iraq), SajGostar-Caspian (Torbat-Hei-
darieh, Iran), Science & Research Branch, Islamic Azad
University (Tehran, Iran).

Iran and Iraq are countries where project consor-
tium can make a significant impact, by enhancing po-
litical, cultural, educational and economic links be-
tween the EU and the region, as well as by disseminating
EU social and democratic values. This partnership is
uniquely positioned to maximize the opportunities for,
and delivery of, successful capacity building. The spe-
cific objective of the project is to improve the level of
competences and skills of high education in the region
by developing, adapting, and delivering state of the art e-
Learning courses focusing on environmental modelling
and climate change/food security. The extensive alumni
and contact network of our partners, ensures that the
demand for, and relevance and quality of graduates and
courses will be properly evaluated. Staff training will be
part of course development, including skills in geo-in-
formation science and earth observation, providing add-
ed value in finding solutions to climate change and food
security challenges.

The course material to be developed will build upon
existing courses used by the EU-partners, modified to
meet the requirements (academically as well as pedagogi-
cally) of the Partner Countries (Parseliunas, Sponberg, &
Stankevicius, 2005; Antman, Larson, Pilesj6, & Martens-
son, 2006; Pilesjo, Skidmore, Kooiman, & Martensson,

2007; Sponberg et al., 2007; Dijkstra et al., 2014, 2015). An
additional output of the project will be 13 highly relevant
courses/modules (all together 120 ECTS) to be used by the
project partners.

1. Methodology

Developing and using e-Learning materials is an academ-
ic, pedagogic and technological challenge (Antman et al.,
2006; Pilesjo et al., 2007; Sponberg et al., 2007). The use of
information-communication technologies (ICT) are needed
when distributing learning materials by the Internet, and In-
ternet based communication between students and teachers
is essential for learning success (Antman et al., 2006; Pilesjo
etal,, 2007; Sponberg et al., 2007; Dijkstra et al., 2014, 2015).
ICT tools for marking exercises/exams, and administrative
tools for following student progress, are also needed. Exist-
ing ICT solutions will be adjusted to regional needs and staft
will be trained throughout the project period.

E-Learning can be used to increase accessibility and
internationalisation in higher education. Properly devel-
oped courses, based on content and pedagogy used by
world leading partners, combined with extensive mar-
ket investigations, tested by pilot students and exter-
nal experts, increase quality and relevance (Suziedelyté-
Visockiené, Puziené, Stanionis, & Tumeliené, 2016;
Ragauskas, Brucas, & Suziedelyté-Visockiene, 2016;
Suziedelyté-Visockiené, Brucas, Bagdzitnaité, Puziené,
Stanionis, & Ragauskas, 2016; Suziedelyté-Visockiené,
Bagdzitinaité, Malys, & Maliené, 2015; Rajabi, Pilesjo,
Shirzadi, Fadaei, & Mansourian, 2016; Rajabi, Mansou-
rian, Pilesjo, & Bazmany, 2014; Farnaghi & Mansourian,
2013a, 2013b; Ardakani, Valadan Zoej, Mohammadzadeh,
& Mansourian, 2011; Dehghani, Valadan Zoej, Entezam,
Mansourian, & Saatchi, 2009; Moura, Cambra, & Gon-
calves, 2017; Falcdao, Matias, Pestana, Gongalves, & Hele-
no, 2016; Alavipanah, Hamzeh, Jeihouni, & Toomanian,
2017; Jeihouni, Alavipanah, Toomanian, & Hamzeh, 2015;
Jeihouni, Toomanian, Alavipanah, Shahabi, & Bazdar,
2015; Toomanian, Harrie, Mansourian, & Pilesjo, 2013;
Asare-Kyei, Forkour, & Venus, 2015; Girma Gebrekidan,
de Bie, Skidmore, Venus, & Bongers, 2016; Patel, Parida,
Venus, Saha, & Dadhwal, 2013; Chemura, van Duren, &
van Leeuwen, 2015; Hussin et al., 2014). New communi-
cation and administrative tools will build capacity within
management. The courses to be developed are new and in-
novative, and will allow the partners to offer a unique Mas-
ter of Science (MSc) degree courses.

Specific Project Objectives are:

- develop e-Learning courses (with the possibility of

a full MSc program) in environmental management

and modelling, with a focus on climate change and

food security, based on needs assessment,
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- develop and adapt tools for facilitating student -
teacher — administrator communication and admin-
istration,

- increase awareness and acceptance of distance
e-Learning,

- improve competence and knowledge in e-Learning,

- improve awareness regarding climate change and
food security issues, and the use of geo-information
to mitigate problems,

- improve international cooperation within these
fields,

- improve employability for graduated students,

- feed the labour market with relevant and skilled
graduates,

- involve more and new stakeholders in education in
the field.

Accessibility of higher education is a challenge in
countries like Iran and Iraq, with large populations, long
distances between students and universities, and some-

Table 1. List of courses and lead/partners, to be developed in
GeoNetC Project

No Course Name ECTS | Lead Partners
1 GIS, Introduction 15 LU |IST, UD, TU, MU
GIS, advanced IST, UD, TU,
2 15| WU v, veTtu
GIS and Statistical
3 |Analysis for 75 | LU |MU, UD
Environmental
Modelling
4 Open Source GIS 7.5 | MU |VGTU
RS & GIS and
> Climate Change 75 UT |SU, UD, TU
Spatial Data LU
6 Infrastructure 7.5 ML} UD
(SDI)
GIS and
7 |Distributed 75 | LU |SU, UD, TU
Hydrology
Modelling
g |Geospatill Web | o | \iis | up, TU, LU
Services
RS & GIS Applied
9 to Changes in the 7.5 UT |UD, SU
Environment
1o |RS&GIS for 75 | UT |MU, TU, SU, UD
Food Security
Research
11 Methodology 7.5 LU |UD, MU, SU, UT
RS of
12 | Environmental 7.5 UT |IST, DU, SU
Parameters
13 | Introduction to RS| 7.5 IST |UT, UD, TU, SU
14 | Thesis 30 LU |all

Note: IST: Instituto Superior Tecnico, LU: Lund University, MU:
Malayer University, SU: Salahaddin University, TU: Torbat Uni-
versity, UD: University of Duhok, UT: University of Twente,
VGTU: Vilnius Gediminas Technical University.

times security problems. Some of these issues can be miti-
gated through e-Learning. This project does this, and also
develops ICT based communication and administrative
tools, improving management of courses and students.
New pedagogic approaches are key, combining experienc-
es and focusing on students from the region.

2. Results

The results of the project in total could be split into three
parts: 1) Development of GIS course material adapted to
flexible learning methods based on ICT, 2) New methods
of building up course modules for the adaptation to spe-
cific target groups, 3) A strengthened international net-
work concerning GIS and Remote Sensing, resulting in
future closer cooperation between partners.

The main target groups for the courses are ordinary
students in higher education as well as professionals. The
course material is adjustable according to educational
level, technical support and area of interest of the target
group. Every course consists of the theoretical material
and practical exercises.

2.1. Courses

The following 13 courses+Thesis are developed, all to-
gether constituting a two-years studying programme, 120
ECTS in total (Table 1).

GIS introduction, GIS advance courses and Thesis
work are mandatory courses, and 8 courses could be cho-
sen freely from 11 courses according to the student needs.

2.2. Mobility for teaching, training and/or project
research activities

Pilot students passed the courses for evaluation purposes.
They did not receive a degree, but they got a diploma from
the coordinating university (Lund). Students were from
Europe, Iran, and Iraq.

Also, Iraqi partners have already submitted all the
courses to the Ministry of Higher Education for the per-
mission and license. This means that the developed cours-
es and the Bologna process hopefully will be promoted
and implemented in Iraq soon enough to maybe award
pilot students “real credits” from Iraq.

2.3. Quality assurance

Quality is of extremely high importance, for the pro-
ject as a whole as well as for the individual partners.
Apart from the discussions with the stakeholders, and
the evaluation of proposed courses by “pilot students,
quality will be guaranteed through the implementation
of the courses at the partner universities. For example, all
courses to be developed were received the quality assur-
ance from Lund University (LU) in Sweden, in order to
be ready to launch at LU. This procedure is thorough and
guarantees a high standard. Since the same accreditation
process will be carried out at all (or almost all) other
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partner universities during the project time, this guaran-
ties a high quality but also divers (in term of target group
and culture) product.

2.4. Awareness raising, dissemination, sustainability
and exploitation of the project results

Based on the information from both Iranian and Iraqi
partners, the courses and the dedicated time for them, as
well as the number of lectures and exercises and the dedi-
cated time for them, are very close to the existing higher
education system standards in both Iran and Iraq. So their
adoption and usage will be easy. The closeness of the two
systems facilitates promoting the Bologna system in Iran
and Iraq in the future.

LU coordinating group and Malayer University had a
meeting with Iranian Ministry of Higher Education in De-
cember 2016, where they presented the GeoNetC project.
Both Malayer and Torbat Universities are in regular con-
tact with the ministry about its benefits and its progress.
To our knowledge, currently Acting Minister of Foreign
Affairs is fully aware of the activities. The situation is also
similar in Iraq. This will hopefully guarantee awareness
raising, dissemination, sustainability, and exploitation of
the project, beyond the possibilities and efforts made by
the individual partners.

2.5. Visibility

Project partners have created a web site for the project:
www.geonetc.net (Figure 1); University of Duhok (UoD),
Iraq, is in charge of technical implementation and main-
tenance of the website.
The website’s content is:
1. Information on the Erasmus Plus in general.
2. Information on the GeoNetC project.
3. Information on all the partners of GeoNetC and
links to their websites.
4. Activities that has been implemented so far, as well
as planned activities.
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5. Courses; the names of the courses as well as the
development process and information about course
content.

6. Other outcomes of the projects this far.

7. How to contact us.

The website contains links to the partner universities
and the partner universities have link to the project web-
site for visibility. Whenever a project partner, and this is
extra important for the partners from Iran and Iraq, has
a presentation in their own country or outside, they men-
tion the website and the GeoNetC project.

Continuous evaluation of theoretical as well as peda-
gogic content of the courses will assure broad applicability.
The cooperation between the universities will also provide
possibilities to strength multidisciplinary international
research and education within the European society and
Middle East countries as well.
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Conclusions

The GeoNetC project has offered the cooperating partners
an unique opportunity to exchange training concepts and
personal teaching experience. Sometimes this exchange
has not been without effort but the general impression
expressed by the partners from six countries is that the
process has been very positive and profitable for every-
body. So the project has created links between several EU
universities and Middle East universities.

Full MSc programme was constructed and 13 courses
were developed and tested, including Thesis writing. The
outcomes of the project is the high level content, new net-
based pedagogic method suited for accessing target groups

GEONETC

CO-FUNDED BY THE ERASMUS+
PROGRAMME OF THE EUROPEAN UNION

management is a high priority.

Erasmus Plus GEONETC Partners

The population in the Middle East dramatically increased during the last half of the 20th century, reaching about 400 million Search n
by 2014. A large proportion of the population is under 30 years of age (in Iran, this proportion is more than two thirds). This

demography implies an increased pressure on the environment, with rapid urban growth and exhaustion of natural
resources as two major issues. But the age distribution also suggests a critical need for providing needed education
opportunities in all sectors. To face these issues, modernisation and rationalisation of sustainable environmental

Activities Courses Contact Us

GEONETC

see

Figure 1. First page of GeoNetC web site
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of great diversity as regards pedagogic traditions, access to
computers and bandwidth internet. Cooperation between
the institutions will, certainly, give higher level courses
than the individual institutions could possibly themselves.

Quality of courses was undergo quality assurance
from Lund University (LU) in Sweden, in order to be ready
to launch at LU. This procedure is thorough and guaran-
tees a high standard.

Some of the GeoNetC project courses are new for
Iran and Iraq. There are no doubts, that project will pro-
mote the Bologna system in Iran and Iraq in the future.
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