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Abstract 
The findings of an ongoing Erasmus+ project called "Earth Observation Tools for The Promotion of Digital Economy 
(ERODITE)" which focuses on capacity building in higher education in Jordan and Algeria, are reported in this paper. 
Both countries technical progress has expanded in recent years, resulting in the digital economy as a new method of 
growth. Earth observation data is one of the most significant components for industrial advancement, with geospatial 
data accounting for 8% of all data worldwide. This instance emphasizes the importance of geospatial data in a variety of 
industries. The geospatial industry will play an essential role in creating possibilities as digital technologies alter our 
environment. In the Arab world, the digital economy's contribution to GDP has just surpassed 4%. However, this is still 
lower than the rest of the world, where the number ranges from 4.5 to 15.5 percent. In Algeria, Even though Algeria has 
the greatest number of female engineers in the world, IT engineering graduates are in short supply. Indeed, Algeria scores 
low on the Enabling Digitalization Index, which is based on "regulatory and business climate, education and research 
facilities, connectivity, logistical infrastructure, and market size," as do the other North African countries. In this paper, 
we focus on the specifications of curricula to adapt to the digital economic needs of these two countries. 
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INTRODUCTION 

Jordan is a country in the Middle East that is upper middle-income, with a population of roughly 10 million people. It has 
a per capita GNI of around 4210 USD. Agriculture accounts for 4.5 percent of GDP, industry for 28.8%, and services for 
66.6 percent (CIS, 2021). Inflation in 2018 was reported to be 4.462 percent. As of 2021, the unemployment rate is 24.8 
percent (Times, 2021). 

Tourism, information technology, apparel, fertilizer, potash, phosphate mining, medicines, petroleum refining, cement, 
inorganic chemicals, and light manufacturing are the major industries). Jordan was one of the first countries in the region 
to seek digital transformation. Perhaps because of its limited natural resources, the government sees the digital economy 
as a way to diversify its economic activities while raising GDP. 

The Royal Jordanian Geographic Centre (RJGC) is the country's major centre for Earth Observation Activities. RJGC 
provides all institutions in the public and private sectors with geospatial products such as maps, charts, aerial and satellite 
images, and high precision point coordinates, in addition to training technicians, university and college students on 
geomatics sciences with the most advanced surveying and mapping software, particularly those related to GIS and 
geospatial data, in the face of the challenges of the digital era's rapid change and development. 

Algeria is a North African country with a lower-middle-class economy with a per capita income of 3.364 USD. The 
economy is primarily dependent on oil and natural gas, and the young unemployment rate exceeds 22%. For the year 
2020, the economic proportion of the sectors is 48% services, 34% industry, and 14% agriculture (Statista, 2021). Algerian 
manufacturing has been strangled by oil and natural gas in two ways. First and foremost, the hydrocarbon sector is the 
most significant. Second, funds earned from the trade of oil, gas, and related goods have been the most important source 
of funding for other businesses. Petrochemicals, Fertilizers, Electronics & Household Goods, Steel and Steel Products, 
Pharmaceuticals, Water and Energy, Construction Materials, Minerals, Automotive industry. 

In the Arabian region, the digital economy's contribution to GDP has just topped 4%. However, this is still lower than the 
global average, which ranges from 4.5 to 15.5 percent. Despite the fact that data flow from the MENA region to the rest 
of the globe has increased 150-fold in the last ten years and that digital transformation is a goal for MENA countries, 
digital development remains inadequate and is mostly driven by consumers. In terms of digitalization, the corporate 
environment still has to change. Small and medium-sized businesses, for example, have a limited web presence. 

This paper summarizes the outcomes of an ongoing Erasmus+ project named "Earth Observation Tools for the Promotion 
of Digital Economy (ERODITE)," which focuses on capacity building in Jordan and Algeria's higher education systems. 
The main goals of ERODITE are to use an educational environment platform to promote and improve EO/geospatial 
education in partner HEIs, as well as to propose a methodological approach that allows interdisciplinary organization and 
semantic connection of EO knowledge in order to raise their level of competence and socio-economic-technical awareness 
of the digital economy.Its aims include developing new and creative education programs in the field of EO to improve 
the quality of higher education in EO, expand its relevance for the labor market and society, and boost the level of 
competences and abilities in HEIs. These goals are well aligned with the Erasmus+ program's Capacity Building activities. 
The project's specific goals include developing, testing, and adapting new curricula, courses, and learning environments.     

ADAPTATION OF THE CURRENT CIRRICULA 

The domain-specific adaptation should consider the foundations and include the new information into the curriculum of 
the collaborating HEIs In Jordan and Algeria . The three HEIs in Jordan are namely Jordan University of Science and 
Technology (Department of Civil Engineering), Jadara University (Department of Civil Engineering),  Al- Balqa' 
Applied University (Department of Surveying and Geomatics Engineering). The three HEIS in Algeria are namely 
University of Ouargla (Department of Earth Sciences and the Universe), University of Tlemcen (Institute of Sciences and 
Applied Technology), Centre of Space Techniques CTS. The broad overview of the partner institutions for domain-
specific adaptation is shown below. 

The Department of Civil Engineering at Jadara University  is working on obtaining ABET certification and modernizing 
its curriculum structure. The staff does extensive research and publish in renowned indexed journals, keeping the 
department up to speed with current EO and related literature advancements. Their educational curriculum includes a 
variety of civil engineering courses that provide students with the necessary knowledge, skills, and ethics to meet future 
problems. Graduates specializing in Transportation, Structure, Water Resources and Environment, and Geotechnical 
Engineering as general Civil Engineers. 
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Al- Balqa' Applied University (BAU) as a Geomatic Engineering department, has the benefit of focusing on EO far more 
than any other field in their education and research operations. As a result, there are existing courses that have a direct 
link to the EO. The laboratory personnel is sufficient, which speeds up the instructional operations. All parts of EO are 
covered in the tools that are being taught. There are several laboratories available for application-based courses.   

Jordan University of Science and Technology (JUST) with its  Civil Engineering department, has ABET accreditation, 
therefore the vision, mission and objectives of the program are well-defined.  Their research performance is significant 
during last five years in terms of publishing and receiving funding. The number of EO-Related staff is limited.   

The University of Tlemcen's Institute of Sciences and Applied Technology, or ISTA, was established in response to a 
protracted debate on the professionalization of university education in light of job opportunities, technical advancement, 
entrepreneurship, and business creation. Because the department concentrates on practical education rather than scientific 
research, students have an edge in terms of technical skills while looking for work. The occupations are well defined. 
Although it is cited as a plus that technical skills are strong, EO-related abilities are dependent on high-tech development 
skills that are mostly absent from the curriculum. 

The National Technology Institute of Ouargla established the Department of Hydraulics in 1990. In comparison to 
instructional activities, their research performance is poorer. The open-source tools are not covered by the program being 
taught. There are several courses that can help students if they are supplemented by EO material. 
 

The training at the Centre des Techniques Spatiales (CTS) focuses on a subject that employs science and technology to 
assist the collecting, processing, and administration of geographic data, generally known as "Geographic Data." Graduates 
are given professional titles by the department, allowing them to work directly in the sector. The number of educational 
professionals is sufficient to meet the burden of any future courses that may be offered. The tools presented are all 
commercial, which may be advantageous for participating in the industry, but open-source alternatives might be a good 
fit for lab classes. 

The courses are being updated and adapted through theoretical instruction, laboratory work, and self-study hours, all of 
which will be carried out using the Projects' principal outputs, namely the Curriculum, the EO toolkit and its contents, 
and the fully equipped EO Laboratories. 

Earth Observation related fields are classified in domains in other European universities, mainly as; 

• Remote Sensing,  

• Geodesy and Surveying,  

• Photogrammetry and Computer Vision,  

• Geospatial Information, GIS, Cartography, 
Through this project both Partner countries (Jordan and Algeria) are expected to: 

- Strengthen academic staff's ability to create and execute cutting-edge EO and geospatial information curriculum by 
organizing technical training, online training, expert analysis, and the creation of course material standards (thus, 
addressing the National Priority on Curriculum Development). 

- Interdisciplinary and transdisciplinary training should be encouraged (thus, addressing the National Priority on 
Curriculum Development). 

- Establish a structured relationship between each Partner and local organizations. 

- Meet the demand for cutting-edge knowledge transfer in EO/geospatial information into engineering and engineering 
trades. 

Based on extensive questionnaires and analysis, it was determined that a number of competencies are required for the 
adapted curricula in the collaborating HEIs  to support domain-specific improvements. The skills are listed as follows: 
Competencies in Conceptual Foundations(e.g. geometrical and topological objects and relations), Geospatial Data 
Competencies (e.g. earth geometry, geo-referencing systems, map projections, data collection methods), Cartography and 
Visualization Competencies (e.g. map design, map production, graphic representations), Analytical Methods 
Competencies (e.g. queries, spatial analysis and geo-statistics methods, data mining), Design Aspects Competencies (e.g. 
database design, application design, database design), Data Modelling Competencies (e.g. database management systems, 
vector and object data models), Data Manipulation Competencies (e.g. data transformation, data model conversion, 
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database versioning), Infrastructure and Platforms Competencies (including metadata, standards, services), Society 
Competencies (e.g. Legal aspects, relevant EU-policies, economic aspects). These elements for improvement and 
inclusion of these capabilities in the course material are all connected to the adaptation of certain domains. Some courses 
in the partner universities' curricula are connected to and may cover the skills. For example, no partner universities teach 
R, a strong large data analysis tool, and most curricula do not include data modeling. In addition, the use of 3D digital 
data, such as point clouds, is not widely employed in teaching and research.   In fact, the stakeholders described it as the 
dataset of the next generation surveyors, yet  point cloud processing is only offered to one partner (ERODITE 
Stakeholders Meeting, 2021). 

The specific goals for the Jordanian HEIs in the framework of the project are in the short term to supplement the three 
organizations' current curricula (JUST, BAU, and JADARA), which promote engineering studies by providing a platform 
and tools for EO/geospatial data. This platform/toolkit will be available to the public and will include a number of 
instructional resources on EO as well as digital skills connections (thus addressing New Technologies in Higher Education 
as a priority in Jordan). The project also encourages stakeholders, such as teachers and students, to mobilize across partner 
nations, therefore promoting internationalization.   

The specific goals for the Algerian HEIs in the framework of the project are in the short term toto strengthen and 
supplement the existing curriculum of Algeria's major organization that provides specialized geospatial education (CTS) 
and to bring a new viewpoint to the curriculum of a non-engineering department that offers earth science studies (UABT). 
The advantages of the EO platform in dealing with emerging technologies are the same as those mentioned in Jordan. 
Another project consequence will be the development of international relations skills, which will be aided by the mobility 
of students and staff (thus addressing the Internationalisation of higher education institutions).A long-term result that 
contributes to the capacity building is that fact that the project will generate awareness of the benefits of EO and geospatial 
information science. In Algeria, like most countries of the continent, a weak link or communication gap exists between 
policy level and geospatial information expertise due to inappropriate strategy for generating awareness of the benefits to 
be derived from geospatial information science and technology application, resulting in a low level of political will, 
inadequate funding and poorly executed development projects. The advantage of this project is that the major high-quality 
national capacity-building institution of Algeria in EO (CTS) is member of the project’s consortium thus, offering great 
input in the capacity utilisation for other Algerian organizations. 

Overall, as a result of the ERODITE project, an essential feature of the developed standards and good practices of the EO 
toolkit will be to encourage the increased enthusiasm among students in participating in exchange programs. There will 
be a dedicated portion for building international competencies and abilities via practical work in pilot case studies in 
various parts of Europe as well as, to a greater extent, between Partner Countries. Tools for measuring the academic 
quality of these practical study abroad sessions, as well as safety and wellbeing, will be defined. Guidelines for adapting 
mobility initiatives (which do not achieve the full potential of each institution) to particular pilot cases, workshops, 
seminars, or international week sessions will be developed as additional help. 

CONCLUSIONS 

Within the ERODITE framework, the participating departments in the HEIs from Jordan and Algeria will  adapt their 
curricula so that to place EO/geospatial knowledge at the heart of engineering sector involving staff, students and potential 
stakeholders eg professionals.  This joint work will help to formulate integral training pathways adapted to different 
student profiles (undergraduates, post graduates, life-long learning) that give response to the real needs of the engineering 
sector. The methodology that will be implemented is a mixed one, focused to work the soft and hard skills connected with 
curriculum development. This methodology will have a clear impact on the change of mentality among the trainers 
(academics, technicians) and among students.  The updated courses will implemented the so-called EO toolkit which will 
take into account the learning from pilot training experience.  
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