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Abstract — In order to reply to the Space Sciences
and Technologies training requirements and tools curol
of this high Technology, we have been interested to
analyze the states of arts and to predict developme
strategies on the subject. Within this context, e-tarning
proves out to be very suitable because it permitsot
bypass infrastructure problems as well as human
resources and equipments problems. Besides, while
abolishing distances it permits to save on indirect
training budgets; to facilitate the access to traimg; and
in short to put give teachers and students tools me
effective, more convivial and more adapted to theineeds
training rhythm. All of which without space and time
constraints, be it in initial or in continuous training. In
this paper, we propose a solution based on the ctén of
local and regional training centres in Sciences and
Technologies of Space and the setting up of an extaing
platform hosted by the Regional African Centre of ace
Science and Technology- in French Language-
(CRASTE-LF). So these different centres will have ecess
to all satellite images and geospatial data availéb at the
Centre and will be able to benefit from a tutored
training. All this should be put in place in order to
distribute the technological knowledge concerning [ace
Technologies.

Keywords: Technologies of Space, E-learning,
centre.

1.INTRODUCTION

The Space Techniques became inescapable in mady &t

access the training since it requires a great tnmest.
Besides, specialists and users of space techntdody need
training in the Science and Technologies of Spade. f

Various researches conducted to answer this
training need and to set up new concepts boundéxist
with a system deeply rooted in our culture andtoaglitions,
suggest an educational, technical and legal inmmvatt the
ICT (Information and Communication Technologiesyele
On the professional level, the evolution of the IChe need
of continuous training with temporal and spaceifidity,
the evolution of the educational approaches whiehnaore
based upon an active implication of learning,.. oalthis led
public and private educational institutions to nentheir
interest in e-learning.

Offering many advantages, in particular to bypass
infrastructure problems as well as human resouwes
equipments problems, the e-Learning proves outetwdry
suitable. Besides, while abolishing distances inis to
save on indirect training budgets; to facilitate #iccess to
training; and in short to give teachers and stugltrdls more
effective, more convivial and more adapted to thededs
training rhythm. All of which without space and #m

constraints, be it in initial or in continuous trag.

The main objective of our project is to achieve the

Iearn'ngSpace Sciences and Technologies e-learning Stétastso

and Development Strategies in Africa. For that, we
structured our paper in three parts:

» The first part will be devoted the existing e-léam
structures analysis on the subject,

the economic and social life and are undergoing esom*® The second part, more concrete, will allow upresent the

spectacular developments. Strategic sectors sucBhadh
Observation  Systems, Remote  Sensing,
Communications and Satellite Meteorology, with tiee of
Space Technology, went through a true metamorplfiasis
both a qualitative and quantitative point of vielj [

However, the specialized institutions are very rareSTRUCTURES

like for example The Regional African Centre of &pa
Science and Technology- in French LanguatRASTE-LF),
affiliated to UN and established in Morocco and abhi
covers thirteen African States. Because of thisiored
centralization, only a limited number of candidates have
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Satellitt The third part presents

Implementation of application approach,
the Space Sciences and
Technologies e-learning evolution perspectives witbase

study. Finally, a conclusion will enclose this pape

2. ANALYSIS OF THE EXISTING E-LEARNING
IN SPACE SCIENCES AND
TECHNOLOGIES

This part takes support on the one hand on higtitigithe

operational e-learning experiences, achieved evezysvin
the world. And on the other hand, to sketch théning
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evaluation and including the possibility to deploy our 2.2 Implementation of application approach
region an e-learning program in this field.
Three research methods done to collect some int@yman
2.1 Experiences the Space Sciences and Technologies e-learninfricaA
« Documentary research;
In Europe, many French and German universities and  National reports of some African countries; and

engineers schools have developed their e-learrtigtsre international reports of the Technology Standandd a
in Space Sciences and Technologies field: Guidelines for United Nations Development Projdnots
e German experience The e-learning structure Morocco;

integration is achieved with the collaboration bkt « |nternet Resources Research,
National Government Organisations (NGO), the
companies and universities. The example of the 2.2.1 Documentary Research
International Society for Photogrammetry and Remot
Sensing (ISPRS), thatis an International orgditimaf  Some documentary research allowed us to identify th
cooperation to valorise the knowledge, and theprogress e-learning structures in Space Science$ an
educational development in Sciences and Techredogi Technologies. We mention here only those that offer
of Space field. The ISPRS regroups several pats@r specialized programs in Remote Sensing or in GlSof2
as: ESRI (Geographic Information System (GIS) &including a large shutter in Space Sciences antiri@ogies
Mapping Software), NASA, LEICA Geosystems... field.
« ENGREF Montpellier University experience This
University developed some specials e-learning mexiul 2.2.2 National and International reports
so as: Digital Terrain Model, GIS on line services,
Cartography, Spatial Analysis, Global PositioningIn the aim to collect some statistics -non avadattherwise-
System, GIS Images and Ortho-Photos, GIS and Opeme consulted research based on national repoms tinelve
Source Software French-speaking Africa countries which are: AlgeBenin,
Burkina, Cameroon, Congo, Coast of Ivory, GabonJiMa
In the United States and in Asiathe e-learning structures Morocco, Niger, Senegal and Tunisia. These cowstiave
in Space Sciences and Technologies field are morigeen selected on the basis of their activity leémeBpace
developed, as well in initial and in continuousirtiag.  Sciences and Technologies.
Besides, the only countries that consisted of theaming
stakes on the subject are those of Asia. 2.2.3 Internet Resources Research
« Japanese ExperienceThe Tsukuba University (Japan), We explored various Internet Resources. We have
the Asiatic Institute of the Technology (AIT, Thaild) discovered a postal investigation on the e-learning
and the Malaysia Multimedia University (MMU), have requirements and motivations about the Space Seseand
much developed the e-learning structure in Spac&echnologies field. This survey dated in 2001 aad been
Sciences and Technologies by Videoconferencingupdated in 2006. Wil discuss this later in this paper.
These Institutions allowing students or the distsitg
student groups to see themselves and to conveatlg or 3. RESULTS
from afar in real time while exchanging their anfma 3.1 Documentary research results
images, their voices and some various files (teditgtal
data, satellite images, graphic, audiovisual doausg. In Africa, the training capacities development efohave
been realized especially in the Space Sciences and
In Africa : In addition to the mentioned experiences below,Technology Regional African Centres:
we haven't found any French e-learning traininggoaon in  «  Five Regional Centres of Remote Sensing have been
Sciences and Technologies of Space field. The only created in the 70 and 80 years, either in Nairobi,

e-learning course credited that we found in thesmains Ouagadougou, lIsland-Ife, Cairo and Kinshasa. The
entitted Geographic Information System applied twe t Regional Centre for Servicesin Surveying, Mapping and
forestry that is part of management Certificatenaniversity Remote Sensing (RCSSMRS) of Nairobi offers, in
in forestry offered jointly by the e-university atige Laval addition to the short sessions, the training pnogran
University. We also found a course none crediteldcti six to twelve months that look like e-learning agpgoeh,
Introduction to Arc/Info prepared by M. Jean Boiwh the in the sense that they include two short staysairdii
SRNI-urbanization (UQAM: Quebec University-Canada). in the beginning and at the end of training cowasd a
This course is organized as a set of web documents long period of individual work in the trainee's gin
accessible to all. In English, we found one Ren®#asing country [3]. Especially serving the East Africae thery
course and some GIS programs. big majority of the RCSSMRS training programs is in
In the circumstances, the Space Sciences and English. The Ouagadougou Regional Centre of Remote
Technologies training offer in our country, willqgress with Sensing (CRTO) offers a training for ten months
the knowledge exponential development. Otherwides t appointed the CYRETEL(Regular Cycle of Remote
e-learning will contribute not only to the offeraution but Sensing) approved by a DEA or a DESS diploma. This
also of the training needs. training includes an initial conceptual section and

individual practical working [4]. Also, the CRTO
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organizes the simply training at Ouagadougou arileat 3.3 Research Internet resources results

States members (Algeria, Benin, Burkina, Cameroon,

Congo, Coast of Ivory, Ghana, Guinea, Liberia, Mali The third method uses the Internet resources. \&todered
Mauritania, Niger, Senegal, Sierra Leone and Togo)and explored a postal investigation statistics. FBhevey
But, this training is elementary for the CRTO humanconsists of the e-learning requirements and matimat The
resources, equipments and budgets being very timite results of the search are based on 12 questiosnfiven
The Regional Centre for Training in Aerospace Surveys  Remote Sensing and GIS African students at theb&bake
(RECTAS) in lle-Ife at Nigeria proposes the tramifor ~ University and 360 questionnaires from Remote Sensing
Photogrammetry, Remote Sensing and Cartographifrican members of the AUPELF UREF[6].

fields. For Remote Sensing domain, RECTAS offers tw

long programs and one another program post gragluate TABLE |
for 12 months, approved by (DSES). All courseslsan E-LEARNING REQUIREMENTS DURING THE LAST
dispensed in English and in French at RECTAS. FIVE YEARS
Lately, two other Regional Centres were created in B BF Ca Co CI Ga Ma Mo Ni Se Tu
1998 specialized in Space Sciences and. . .
Technologies. These Centres have the orders tlmdeclqn't'at'on & 07 0 %0
a training and research shutter. One of these €er Technicians * 2 x * * 16 *
the CRASTE-LA for the English language located igngineers * 25 9 o« 25 * 950 13 * 120
Nigeria and the other is the CRASTE-LF for the
French language in Morocco. This last organizes foGEAPESS 35 * ? w0 * 50
specialized training post graduated sessions apro\yciors 10 2 * 5 20 « 5
by a Master diploma:
1. Satellite Communications (ST) Total 110 120 8 2 400 100 75 420 29 150 175
2. Satellite Meteorology & Global Climate _ _

SM&GC B:Benin, BF:BurkinaFaso,Ca:Cameroon,Co:Congo, Cl: Coast of Ivory,

( ) Ga:Gabon, Ma:Mali, Mo:Morocco, Ni:Niger, SeSenegalTu:Tunisia.

3. Space and Atmosphere Sciences (SAS)
4. Remote Sensing and Geographic InformationThis table shows that the 420 and 400 people egeita
System (RS&GIS) respectively in Morocco and Coast of Ivory are thsult of
In addition to these Centres, the Royal Centre fomn extrapolation based on very fragmentary data.theo
Remote Sensing (CRTS) has been created in 1989 wther extreme, the 85 people of Cameroon are thdtref a
Rabat. This Centre has the order to coordinatetand rather pessimistic scenario. In the centre of spisctrum, we
develop the training and research actions on Remoténd Mali (75), Gabon (100), Burkina Faso (120) anthisia
Sensing & GIS. (175). These are forecasts which probably includedain
In parallel, some Space Sciences and Technologiggalism. Thus on the whole, we can envisage neistgr
modules integrated in the educational program dones  between 75 and 425 people per country during fiegt n

universities in North Africa. years.

3.2 National and International reports results TABLE I
E-LEARNING MOTIVATIONS TO ATTEMPT

The second method consisted to analyze the natiomal REMOTE SENSING AND GIS FIELD
international reports content for various specaliZrench- (1=DIM MOTIVATION, 7=HIGH MOTIVATION)
speaking countries of Africa: Benin, Burkina Faso, —
Cameroon, Congo, Coast of Ivory, Gabon, Mali, Memc ~C°ountry or country group Motivation /7
Niger, Senegal and Tunisia. These reports mentiched Madagascar 6.50
training status of Space Sciences and Technoldgiksin ~ Algeria 6.29
every country [3] [5] [10]. We concluded the followy main  Morocco 6.18
information’s: Cameroon 8.16
* Beyond 5000 person have been trained to variowddev Central Africa (a part) 8.10

in the eleven countries during the last ten years, Tunisia 8.09
* The CRTO, the RECTAS and the CRASTE-LF are thewnhole of the sample 5.90

more used regional institutions, Sahel (a part) 5.88
«  The National reports confirm the National Univeysi coast of Ivory 570

low state advancement. At these Universities, th%enegal 569

Remote Sensing and GIS courses represent some .
. enin 5.43
programs hours during three or four years only[3],

- . . . Burkina Faso 5.29

« During the last ten years, the training financiag been
ensured principally by the UN organisms and reseé&rc Togo 4.60
educational organisms who are CARTEL&AUPELF-
UREF (Centre d'Applications et de Recherches en From table Il, It is advisable to note the highestivation in
Télédétection & Agence francophone de I'enseignéemenMadagascar and possibly in Tunisia, and less lowwatibon
supérieur et la recherche). significantly in Togo.
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Whereas, the table 1ll shows that the e-learningupg a TABLE IV

minor position. But also, we find again there asiderable THE RESPONDENTS RESIDENCE COUNTRY
gap between what the respondents observe and wegat t (AFTER REGROUPING OF THE TOO WEAKLY
wishes. This let foretell interesting opportunitiee this REPRESENTED COUNTRIES)
medium, even though it is necessary to note thatdngs to Country or country Respondents Sample %
the sixth position in the ideal grading group Number

With regard to the current place, three instituion
dissociate others very clearly. They are the Eumopélorth  senegal 16 13.8%
Americans universities and the North specializetres. Algeria 14 12.1%

Let us note that we observe significant d|ﬁ‘e_ren<:esrunisia 12 10.3%
between country or groups of country on the plat¢eéciv Morocco 11 9 5%
currently occupies the universities of your couegrithe , 270
Burkina Faso, Benin and Cameroon respondents & gCentral Affica (a par 10 8.6%
severe in their judgement on the place than cuyrent Coastofivory 10 8.6%
occupies the universities of their country, whilésiin both ~ Madagascar 10 8.6%

part of the Sahel and Central Africa that we fihé most  Sahel (a part) 8 6.9%
severe judgements. We observe also such judgemersdsrkina Faso 7 6.0%
(negative) in Madagascar and, as surprising as ¢hat pgenin 7 6.0%
appear, in Morocco and in Tunisia. It is thus restumed only  cameroon 6 5204
the evaluations which the respondents make cornespo

5 4.3%

1

3

T . T
the real situation in their country. 090

Subtotal 16 100.0%
TABLE Il Failed data
CURRENT AND IDEAL POSITION OF THE Total 119
TRAINING INSTITUTIONS AND TYPES
(1=VERY LITTLE IMPORTANT, 4=VERY IMPORTANT) About the ideal position that the e-learning shootdupy,
— — some notorious differences must be underlined as th
?a'”'”g Institutions and  Curent Ideal Standard important variable for our research. Like this,witll be
ypes Position Position deviation .
mean/4 mean/4  a both of necessary to keep that the Morocco and the CeAfrada

(rang) (rang) them countries are more positive. While the Burkina Faso
respondents are slightly more negative (TABLE I¥)so,

it's very important to note that the ideal placsessment
that the e-learning should occupy is negatively nd a
meaningfully - correlated with the importance pe@tamn of
the teachers interaction with the students: We tieemore
importance to direct contact between teachers amkests
for the Space Science and Technologies' trainingram's
success, the less we will be inclined to choosaening as a
E-learning 1.64 (6) 3.14 (6) 15 training approach in the residence country.

These results show that even though massive cangpaig
have been conducted by international organizatitms

Your country Universities  1.95 (5) 3.48 (1) 1.53

Regional Centers African 2,02 (4) 3433 LAt promote this modern formation style which it islisti
unpopular in Africa.

Mail Training 1.61 (7) 2.82(7) 1.21
4. THE SPACE SCIENCES AND TECHNOLOGIES E-
LEARNING PERSPECTIVES

Specialized Centres for 2.83(3) 3.44 (2) 0.61

North Africa 4.1 Case study: CRASTE-LF in Morocco

Following our research results and for the nex frears, the
e-learning proves to be indispensable to fill thpac
Sciences and Technologies e-learning requirements i
European Universities 2.85 (2) 3.27 (4) 0.42 Africa.
In order to answer these needs, the main objective
of the CRASTE-LF, institution affiliated at the Ued

mcz;gaesman 286 (1) 3.23(5) 0-37 Nations, is to promote the Space Technologies itrgitn
Africa. Some credible efforts managed by this Geffar the
Space Sciences and Technologies e-learning steuctur
integration field, in order to bypass infrastruetyproblems
as well as human resources and equipments problems.
Coimbra, Portugal September 3 — 7, 2007
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4.2 Project Proposition: Local & Regional learning
platforms
In this paper, we propose a solution based onreetion of
local and regional centres of training in Sciermed
Technologies of Space and the setting up of anagrieg
platform hosted by the CRASTE-LF. So these differen
centres will have access to all satellite imagesgaospatial
data available at the Centre and will be able teebiefrom a
tutored training. All this should be put in placedrder to
diffuse the technological knowledge concerning &pac

Techniques [7]The trainee’s can easily access the e-learning

platform through the internet by registrant useraamnd

password. Dependant on their respective study edbesy

can choose the learning modules they would likeddk on.

The main objectives are:

e Interoperability: Deployment of the content on gale
learning platforms.

* Reuse: A multitude of situations and trainee’s doe
same content

e To promote the further development of the higher

education structure for e-learning and lifelongrieng,
and create local and regional learning centersyigirtgy

a framework for micro business developmeritli¢ro
businesses make up a large proportion of all compan
and thus of the potential for growth and developnien
the business community).

e« To encourage and support the further development of

We have three interactions types on figure I:

1. Interaction between trade &
Regional & local Centres

industry and

(\ ) ) (/v 4

- Development of discussions with certain companies
- Mutual understanding between the University aral th
Regional & local Centres when visiting companies.

2. Activities of the Regional & local Centres

- Projects in separate municipalities, with emphasis
specific, educational needs in order to reach areased
integration between the municipality’s support for
competence development and other developmental

higher education structure for e-learning and dife
learning.

e To create local and regional learning centersabletfor
forthcoming national development, with

lifelong learning and vocational training. All enduked
in the Moroccan context.

* To develop a structure of business incubator coebye
the centres in order to improve the governancetant-S

up Firms (Micro businesses).

Regional & local Univ.
Government
Regional & local NGO's
Micro-Business
|_Municipalities
Trade
&
Industry

learning
Centre

Regional
learning
Centre

1. Interaction hetween trade & industry and Regional & local Centres i é—l};;:inul
2. Actwities of the Regional &local Cenires Platform
3. Intoraction helween Rgional & beal Centresand CRASTELF -/ "
FIGURE 1
Local & Regional learning platforms

Coimbra, Portugal

specific
emphasis on the promotion of knowledge and skills
development for micro business development, grafith

support to trade and industry.
- Stimulation of the Regional & local Centres visii
work to trade and industry.

3. Interaction between Regional & local Centres and
CRASTE-LF

7 &

- The CRASTE-LFCentre’s focus on co-operation with
trade and industry in Africa, via Regional & local

Centres, changes from an educational focus to co-

operative focus, which also includes development
projects.

- The Centre’s contact, and the co-ordination inio&fr
regarding municipality seats of e-learning studiesl
be co-ordinated into a mutual function.

- Joint network for development.

4.3 The factors that motivate the setting up of Sp=e
Sciences and Technologies e-learning project in the
CRASTE-LF/Morocco

Several factors that motivate the setting up ofc§fciences
and Technologies e-learning project in the CRASFEN
Moroca:

- Geographical situation: Morocco is now the bdatfprm
of international & regional investments,
- It is necessary to note that Morocco has beentiored
among the regional Institutions of education in tizgional
reports on four occasions [3] [5] [10],
- The Technological progress in Morocco [8];
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- To facilitate the Space Sciences and Technoldgiésing REFERENCES
access, of a lot of number trainees for the membmustries,
without Space and time constraints; [1] CRASTE-LF, The 4th session Brochure of Remote %egnsind

- The must of the Moroccan universities suffer
infrastructure and equipments problems;
- The direct formation of the trainees in the coiast of the
North of Africa being very costly, but it is lessichless
accessible to the countries of the South Africa.
- To answer the government's needs in the Spaen&xs
and Technologies staff training within their locabr
expertises and national development;
- And finally, our research results show that therétcan
are very motivate to undertake such studies.

(2]

(3]

(4]

5. CONCLUSION [5]

In short, while combining and analyzing the colstt
information, we can pull the main findings and make [6]
main following recommendations:
1- The Space Sciences and Technologies e-learning is
a very carrier crenel;
The process aiming to establish an e-learning
structure should be followed;
An international and multinational flexible
consortium should be formed. The various
institutions and the various organisms should be
able to adhere there according to several different
formulas;
During next years, the training efforts should ¢ p
in priority on the teacher training. On the basis o
data collected, the Space Sciences and Technologies
training domain would rise between 500 and 80(1°
people per years in French-speaking Africa.
For the Space Sciences and Technologies spreading,
it's necessary to proceed first in the sensitized
countries (Morocco case), or a positive perception
(Algeria case) and or the enthusiasm countries to
undertake such study(Madagascar case);
The Space Sciences and Technologies e-learning
seems promising insofar as:
= To not try to make of the e-learning a substitute
with the traditional training, but rather a
complement;
= To join specialized agencies in place to ensure
the diffusion and the follow-up of the e-
learning;
= To put on the flexibility of this type of training
and to insist, in the program content, on the
practical applications
» To ascertain to create networks between the
trainees registered with the e-learning scheme
= To pull advantage from the good reputation of
the North-American universities to take leader's
role in this step

2- (7]
3-
(8]

(9]
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