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ABSTRACT 
This study analyzes the status of Geospatial Information 

Science in Higher education institutions of Ethiopia and 

proposes strategies for advancing the implementation and 

effectiveness of spatial education. The current status has 

been analyzed and challenges and limitations within the 

current education system have been identified. In addition, 

international best practices have been considered to propose 

strategies which help enhance the spatial information 

science  education in Ethiopia. According to the results of 

the study, spatial education is  only on the verge of starting 

in higher educations, which has resulted in the undersupply 

of geospatial workforce required by the industry. In terms of 

industry, government, and academic integration, linkage 

among such is  very weak with regard to supporting  each 

other and creating the required skills and knowledge which 

helps the country build national  geospatial capabilities. The 

study also shows that, the course contents given at masters’ 

level only enable graduates to apply available commercial 

technologies,  but don’t help them develop skills which 

enable graduates to build geospatial tools and applications 

within the country. In addition, policy makers have not 

attached importance to geospatial education, nor has 

adequate orientation for geospatial education development 

in the digital age been given.  To enhance the state of spatial 

education in the universities of the nation the following 

recommendations can be forwarded: Revising an integrated 

spatial mandated curriculum to improve the quality of spatial 

education; strengthening cooperative bonds between 

university, industry and government; and advancing the level 

of understanding and awareness for all stakeholders on the 

importance of geospatial information science for the national 

socioeconomic development.  

Keywords: Geospatial Information Science, Higher 

education, Strategy, Ethiopia 

 

1. INTRODUCTION 

While it can be said that geospatial education starts in 

the early stage of education in Ethiopia, the courses 

given in the lower grades which focus on geography 

are not sufficient enough to enable utilization of the 

technologies existent in  the 21st century. In the 

universities throughout the country, geospatial 

education is in its early stages but the status of 

geospatial information science is flourishing with time, 

for instance in morethan 30 public universities in 

Ethiopia Esri ArcGIS geospatial software is installed. 

There are now more than twenty universities in 

Ethiopia giving geography courses in their respective 

departments but only five are giving GIS and RS as 

specialized courses.  Currently, there is a big gap 

between the  demand and supply of geospatial 

workforce required by the industry; there are problems 

in  fulfilling conducive teaching environments and 

achieving material readiness especially  ICT 

infrastructure readiness that provide students with 

practical training during their study; there is  a history 

of weak industry to university cooperation , and 

universities mainly focus in giving courses at masters 

level but there is still a huge demand for bachelor 

graduates in the industry to fill the talent requirements 

in engineering , surveying, mapping and development.  

Thus, the general aim of this study is to examine the 

status of geospatial information science education in 

Ethiopian universities and propose strategies to 

enhance the education system practice in the nation. 

The specific objectives of this study are to: Assess and 

explore the current situation and characteristics of 

Geospatial related higher education in Ethiopia; 

develop a strategic roadmap for effective and efficient 

realization of geospatial education in Ethiopia; and 

recommend strategic intervention areas that the 

stakeholders (the industry, policy makers, educators 

and funders) should focus to improve the system of 

teaching geospatial information science in the country. 

To achieve this, the study assesses the current status of 

geospatial education in Ethiopian universities and 

identify the limitations; assess national policy 

initiatives available in the area of geospatial 

information science; review international best practices 

of  the US, China and Japan; and proposed intervention 

strategies to improve the level of geospatial education 

in higher institutes throughout the nation. 
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2. CONCEPTUAL FRAMEWORK  

The overall study has been conducted through 

discussions with experts from various universities and 

educational levels, professionals, government officials, 

and reviewing studies undertaken yet in geospatial 

education related areas. The study has followed 

standard study methods. The major data collection 

methods and tools include document analysis obtained 

from Ministry of Education, Ethiopian Mapping 

Agency, Universties and international geospatial 

related official websites and internet; 10 in-depth 

interviews were conducted out of which 5 of them 

where experts from spatial universities and the 

remaining 5 of them were higher officials and experts 

from government organizations; A total of 3 focus 

group discussions were conducted and 10 individuals 

have actively participated in the discussion forum; and 

lessons learned from different countries in geospatial 

education were considered during the study process.  

Hence in this study, both qualitative and quantitative 

methods of data collection were employed. The study 

also employed multiple data-gathering techniques of 

document analysis, interview, focus group discussion, 

and international best practice in order to make general 

inferences about effectiveness of geospatial education 

given in higher education institutions in the country.  

The conceptual framework of the study is discussed as 

shown in the figure 1 below. The framework is 

developed by the researcher based on  the Input-

Process-Output (I-P-O) research framework by adding 

feedback variable in order to get the root causes for the 

problems and check the alignment if the solution 

proposed really meet the objectives and outcomes 

expected. Therefore, there are inputs, process, output 

and feedback, (I-P-O-F) phases in the   conceptual 

framework. This framework is developed not only to 

identify the strategic  interventions based on the 

current situational analysis but also to continuously get 

feedback about the real impact and improvements as 

the result of the strategic intervention. 

The data collected using  questionnaires, workshops, 

interviews, review of policy and strategic documents, 

international best practices and prior study documents 

about geospatial education were taken as a primary and 

secondary data inputs to understand the status, know 

best practices and propose strategic interventions in 

geospatial education for Ethiopia. The outputs of the 

process were identified as limitations within the 

existing system, lessons learned from international best 

practices, and proposed strategic interventions to 

enhance geospatial education in Ethiopia.  Feedback 

loop is there to continuously update the process and 

check if the actual problem is identified and expected 

outcomes are being achieved.  

  

 

 

 

 

 

 

Fig 1.  Study Conceptual Framework 

3. GEOSPATIAL EDUCATION IN 

ETHIOPIA 

Everyone in modern society faces personal decisions 

that require geo-spatial reasoning, and in the 

information age spatial information is more important 

for a person than ever before. To address sharing of 

geospatial data many governments have developed 

appropriate frameworks to encourage access to and 

sharing of geospatial data among organizations
9
. The 

Ethiopian government has also initiated the creation of 

a geospatially enabled government and society led by 

Ethiopian Mapping Agency
11

. The government of 

Ethiopia is working towards achieving sustainable 

peace, development, democratic order and a socially 

inclusive system. To realize this vision there are lots of 

policy and strategy initiatives and among them the 

National Spatial Information Technology Policy 

(NSTP) has been developed as a tool to ensure 

sustainable peace through preventing man-made and 

natural disasters, reducing crimes, supporting peace 

keeping missions, securing development zones, and 

supporting military plans and operations. The policy is 

also expected to help in realizing national development 

through supporting urban planning, locating national 

resources, environment protection, and infrastructure 

development and management. In addition, the policy 

highlights that spatial information and technology 

plays key role in building good governance, 

particularly with regard land administration, by 

ensuring accountability and transparency as corruption 

in this sector is considered as institutionalized 

throughout the nation
12

. 
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In Ethiopia, though there are many users of geospatial 

products and services, only two government agencies 

are there mandated to work and lead geospatial 

industry throughout the nation. Ethiopian Mapping 

Agency (EMA), established under proclamation No 

808/2013 is the first agency established with the main 

responsibilities of compilation, preparation, analysis, 

production/ publication, administration and distribution 

of the fundamental geospatial information data sets in 

Ethiopia. Some of the fundamental data sets are 

geodetic control networks remote sensed imagery, 

topographic maps, thematic maps, hypsography, 

hydrograph, administrative boundaries and geographic 

names. Furthermore EMA is the authorized agency 

which is empowered to control and supervise the 

quality and standards of geo-spatial information 

products and producers in the country.  

Information Network Security Agency (INSA), is the 

second government agency, which mainly focuses on 

cyber security related works to ensure the security of 

information and computer based key infrastructure at 

national level. In its proclamation No 808/2013 INSA 

gets additional mandate to work in geospatial areas 

especially to develop and administer national spatial 

data infrastructures. INSA has taken the leading role in 

working in developing national spatial data 

infrastructure program since 2014. The program 

includes developing policy, institutional arrangement 

standards, technologies and metadata management and 

accessing different governmental levels as well as the 

private sector.  

To fulfill the industry geospatial talent demand, the 

geospatial core courses given in Ethiopian universities 

can be divided into five modules: Geography, Remote 

sensing, Geology, GIS, and environmental Science 

courses. Hence most of the graduate programs have 

been developed by the spatially oriented disciplines of 

geography, geology and environmental studies 

departments in Ethiopia. The study paper makes 

statistical analysis based on the data collected on the 

courses given by the universities, the number of staff 

compositions within the universities, and the number 

of enrolment and graduates in the last five years.  

Assessment is made on those universities who teach 

any of the 3S (GIS,GPS and remote sensing) as 

specialized disciplines. The most known and 

experienced universities who give geospatial related 

courses for the last ten years have been Addis Ababa 

University (AAU), Mekelle University (MU), Bahr 

Dar University (BDU), and Jimma University (JU). So, 

the researcher mainly focuses on assessing the status of 

geospatial information science education in these four 

higher ranked national universities. 

3.1 Status of the Universities   

In this study, assessment is made within the four 

universities from the context of supported courses, as 

well as enrolment and graduation rates in the last five 

years. Most of the undergraduate programs have been 

developed by the spatially oriented disciplines of 

geography, geology and environmental studies 

departments. The geospatial demand assessment is 

made only in the two national government agencies 

and the selected four universities. The assessment 

result shows that, in the coming three years there is 

more than 3,000 geospatial workforce demand only by 

the four universities and two agencies under 

consideration.  

Table 1. Staff Composition in the Universities 

University Bachelor 

Degree 

Masters 

Degree 

Doctoral 

Degree 

Technicians 

AAU  5 11 15 4 

MU 0 20 5 1 

JU 1 2 3 - 

BDU 1 17 5 - 

The information in Table 1, Fig 2 and Figure 3 shows 

that the total number of staff composition in all the 

universities is not enough to generate the required 

workforce in the industry. The total number of staff 

within the four universities is 90, out of which 28 have 

doctorial degrees, 50 are masters degree holders, 7  

have bachelor degrees, and 5 are technicians. This 

shows that, to generate enough geospatial talent 

required at national level the staff composition need to 

grow faster in the coming years.  

Though the result shows that AAU with a staff number 

of 35 and MU with  total number of 26 staff have 

greater number than JU with only 6 staff and BDU 

with 23 staff members, the numbers are still not 

satisfactory enough to produce the required workforce 

by the industries at national level. This shows, in 

addition to the recruitment of foreign expertise in short 

period of time, there should be staff development 

program in all educational levels to produce more 

number of professional candidates from their 

departments and specializations. 
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Fig 2. Staff Composition Within the Universities 

When we see the ratio of staff composition of  

Bachelor, Master, and Doctoral Degree holders, AAU 

has the ratio of roughly 1:3:4 which shows the 

doctorial and masters staff composition is in a better 

position to develop the required bachelor and masters 

level geospatial workforce if it continues to grow in 

similar fashion. MU has the ratio of roughly 0:8:2 

which shows that the staff composition is not in the 

proper composition that doctorial staff should grow 

faster than the second degree graduate staff in the 

university to generate the necessary skilled second 

degree graduates required by the industry. Similarly 

BDU has the ratio of around 0:7:2 and therefore needs 

to improve the doctorial composition of its staff at 

higher rate than the masters level staff composition, 

while JU has the staff ratio of  2:3:5 which shows that 

the staff ratio is in the right position and need to grow 

as per the already existing ratio.  

 

 

 

 

 

Fig. 3 Staff Composition Ratio Within The 

Universities 

The overall percentage of the staff composition in 

every university shows that AAU:MU:BDU:JU 

standing roughly at  39:29:25:7 means that though the 

existing staff is not enough to produce required 

geospatial workforce AAU has better staff composition 

than all the three, and JU has the worst staff 

composition if we want to generate comparable 

geospatial talents from four of them. Therefore, as 

these universities are expected to develop talented 

people for the nation, the existing staff is not even 

enough to develop the required talent to fill the talent 

gap of the universities in the coming three years.  

Table 2. Summary of Geospatial Specialty in 

Universities 

N 

A 

m 

e 

Schoo

l 

Subjects Masters  Doct

oral  

Ba

che

lor  

A 

A 

U 

Earth 

Scien

ce 

Research Methods 

in Geosciences, 

Numeric Methods 

and geostatistics, 

Fundamentals of 

RS and GIS, 

Photo-geometry 

Aerial photo-

interpretation and 

cartography, Earth 

materials and 

processes, Digital 

image processing, 

Spatial analysis, 

Environmental 

modeling, open 

source GIS and 

programming, 

Thesis, pedagogy  

RS and 

GIS 

- - 

M 

U 

I-

GEO

S 

(Instit

ute of 

Geo –

infor

matio

n and 

Earth 

Obser

vation 

Scien

ce) 

Principles of 

remote sensing, 

Principles of GIS, 

Principles of 

Hydrology, Water 

Resource planning 

and management, 

Advanced Spatial 

analysis and 

modeling, Water 

Resource and 

Water shade 

Management, 

Application of RS 

and GIS for water 

resources, 

Integrated earth 

observation and 

modeling for 

water resources, 

Applied Geo-

statistics for water 

resources, 

Advanced research 

methods 

GEOS 

for 

Water 

Resourc

e 

Manage

ment. 

GEOS 

for 

Urban 

Planning 

and 

Manage

ment 

- - 

Principles of RS, 

Principles of GIS, 

Principles of DB, 

Programming with 

Python, Geo data 

modeling and 

processing, Base 

data acquisition, 

Image processing, 

Geo data 

-Geo-

informat

ics 
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visualization and 

dissemination, 

web technology 

for GIS mapping 

and spatial 

analysis, 

Introduction to 

Geostatistics, 

Advanced research 

Methods. 

Geogr

aphy 

and 

Envir

onme

ntal  

Fundamentals of 

GIS, 

Fundamentals of 

RS, Applied GIS, 

Applied RS, 

Geostatistics, 

Hazard and Risk 

assessment using 

GIS and RS, GIS 

and RS for 

Hydrology and 

Watershed 

Management, 

Visualization and 

dissemination of 

geospatial data. 

GIS and 

Remote 

Sensing 

- - 

J 

U 

Geogr

aphy 

and 

Envir

onme

ntal  

Thoughts and 

Philosophy, 

Climate change 

and adaptation, 

Principles of GIS, 

Principles of 

Remote Sensing, 

Advanced 

Research 

Methods, 

Computational and 

Geo-Statistical, 

Advanced GIS, 

Advanced RS, 

DTTP, Advanced 

Digital Image 

Processing, 

Thesis. 

GIS and 

Remote 

Sensing 

- - 

B 

D 

U 

Facult

y of 

Social 

Scien

ce 

Dynamics of 

Earth’s 

Environment, 

Principles of GIS , 

Principles of RS, 

Principles of 

Spatial Database, 

Environmental 

Impact Analysis, 

Geostastical 

Science, 

Advanced RS, 

Research 

Methods, Thesis 

Geo-

Informat

ion 

Sciences  

- - 

 

The data in Table 2 shows that, the geospatial 

specialties in all the four universities focus in data 

modeling and processing, environmental applications 

of GIS and specifically in basics and advanced courses 

of GIS and RS. In AAU the courses given focus on 

geospatial data processing and analysis. MU in its 

GEOS area of specialization focuses on geospatial 

application in water resource planning and 

management, and in its geo-informatics area of 

specialization it focuses in geospatial data modeling 

and processing. While the courses given in JU and 

BDU  focus on the basics and advanced applications of 

RS and GIS.  

There are no doctorial and undergraduate programs of 

3S given in MU,AU and JU. In all the universities 

geography and environmental studies is given as a 

specialization while there are 13 additional 

specializations in AAU related with geology under the 

institute of earth science, and one additional 

specialization in MU (I-GEOS). The data also tells us 

that the principles, fundamentals, and applications of 

GIS and Remote sensing courses are given at master’s 

level. The main reason is that most of the students 

joining these specializations don’t have GIS and RS 

educational background before they join the masters 

degree program. Moreover, there is no GPS/GNSS 

courses given in any of the universities, though it is 

one of the important components of 3S and geospatial 

information science.  

Therefore, revising the curriculum is important at least 

to additionally provide geospatial basics and principles 

as well as application development courses at  the 

undergraduate level which is expected to  enable the 

creation of  the needed geospatial workforce in a short 

period of time. Moreover, graduates at masters’ level 

will, in addition to the general graduate level skills and 

capabilities they have in their undergraduate studies 

have the capability and skill needed to  develop 

geospatial applications and tools nationally.   

Table 3. Geospatial enrollments in Universities 

Ye

ar  

Univers

ity 

Undergraduate Postgraduate Doctoral 

Enroll

ment 

Grad

uate 

Enroll

ment 

Grad

uate 

Enr

ollm

ent 

Gr

adu

ate 

200

8 
AAU - - 18 12 - - 

 MU - - 30 30 - - 

 JU - - 21 16 - - 

 BDU -  7 - - - 

200

7 
AAU - - 17 13 - - 

 MU - - 49 21 - - 
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 JU - - 11 10 - - 

 BDU - - 12 6 - - 

200

6 
AAU - - 18 12 - - 

 MU - - 11 28 - - 

 JU - - - - - - 

 BDU - - 8 5 - - 

200

5 
AAU - - 18 12 - - 

 MU - - 46 17 - - 

 JU - - - - - - 

 BDU - - 8 7 - - 

200

4 
AAU - - 14 14 - - 

 MU - - 47 8 - - 

 JU - - - - - - 

 BDU - - 6 6 - - 

 

The data in Table 3, Fig 4, Fig 5 and Fig 6 shows that, 

the enrolment for postgraduate studies has followed 

increasing trend in the first three years (from 67 to 72, 

from 72 to 87, and from 87 to 89) and has started 

decreasing in last year (from 89 to 76). On the other 

hand, the number of graduates has been increasing 

slowly for postgraduate programs in all the consecutive 

years(from 28 to 36, then to 45, then to 50, and then to 

58). In AAU school of earth science in the 

specialization of GIS and RS the enrolment rate as well 

as the graduates in every consecutive year shows 

almost no change, while in the other three universities 

the number of enrolment and graduates vary every 

year.  

 

Fig.4 Enrolment Rate Within The Universities In 

the Past Five Years (E.C.) 

There is no enrolment for doctoral programs in all the 

four universities, which shows that the entire doctorial 

staff has been  recruited from abroad. The enrolment 

rate for postgraduate studies in MU shows a decreasing 

trend in 2013/14 and 2014/15 .  while continuously 

increasing in  JU. Except JU that started enrolment 

from 2015/16 others universities  have graduates 

starting from 2012/13.  

Fig 5. Universities Enrollment Rate in the Past Five 

Years (E.C.) 

The overall data shows, the enrolment as well as 

graduate numbers from the universities every year is 

too little to fill the huge demand in the industry. As the 

average growth rate of graduates is 20% if it continues 

with the same pace for the next three years the total 

graduates from the universities including the last five 

years graduates become only 466 in number. This 

shows that the graduates coming out from the 

universities will only fill 16% of the workforce 

demand within the two government agencies and the 

university staff of the four universities.  

Figure 6 shows that MU has better graduate numbers 

in the consecutive four years, and AAU has the second 

higher number of graduates next to MU. BDU and JU 

masters graduates are very few in number. So, there is 

higher percentage improvement necessary in JU,BDU 

to generate more workforce than it is of  MU and 

AAU.  

Fig 6. Masters’ Graduates in the Last Five Years 

(Ethiopian Calendar) 
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So, to satisfy the existing demand it is important to 

plan on how to improve the intake and graduation of 

twenty to thirty times the existing enrolment and 

graduation rates. In addition, other universities need to 

open  Geospatial Information Science specializations 

to generate more graduates and minimize the 

geospatial workforce requirement gap at the  national 

level. 

4. LIMITATIONS IDENTIFIED IN 

GEOSPATIAL EDUCATION  

The limitations identified in geospatial education are 

discussed here under: 

4.1 Policy Issues  

Geospatial education is considered as a 

multidisciplinary science by most of the the academic 

community, while in the  Ethiopian education system it 

is considered as a social science study stream as single 

discipline. The education system in the country defines 

to have 70:30 professional mix in higher education, 

where 70 percent of students enrolled in science and 

technology and 30 percent in social science. This 

education system gives 70 percent focus to the Natural 

sciences and only 30 percent focus to the social science 

areas within which Geography and 3S are included.  

This is one of the key reasons that the numbers of 

enrollment as well as graduates from universities are 

very few in number. So, revising the policy based on 

comprehensive understanding of specializations like 

GIS, RS, and GNSS is important to motivate students 

to join these types of disciplines. 

4.2 Lack of Deep Understanding  

Geography as the base for geospatial information 

science is frequently buried in the social studies and, 

given persistent educational funding crises, faces 

continual pressure from education and political 

officials to even maintain and enhance the initiatives 

and startups achieved yet. Therefore, this needs to be 

solved using appropriate strategy that helps create 

understanding of the importance of geospatial products 

and services for their day-to-day activities at all levels 

of government, the private as well as the education 

sector. 

4.3 Less Practical Session 

While the discipline is by itself multidisciplinary and 

needs more practice rather than theoretical contents the 

subjects at the lower grades as well as in almost all the 

universities are given more as course base with very 

limited practical sessions and industry practices. The 

lack of ICT infrastructures and availability of limited 

access geospatial educational software packages and 

data makes it more difficult to create effective 3S 

education in all secondary schools, while there is better 

ICT environment in higher educations. Hence, to make 

graduates more fit to the workplace it is important to 

solve the existing problems in the existing learning and 

teaching practice related with building appropriate skill 

and knowledge. So, including practical aspects of 

digital mapping, RS, GNSS, GIS, Map design and 

compilation is required. 

4.4 Use of Professional Geospatial 

Software  

In addition to the limitation with the real hardware and 

software practice, even though there are universities 

who started to get access to software like Arc GIS the 

software obtained is specific to a single vendor and is 

for professional application rather than teaching the 

students in more open and customized software 

platforms. As with customized and user friendly GIS 

application both students and teachers could reduce the 

time required to learn about GIS content rather than 

spending too much time learning about the application 

itself. For instance, World Explorer is developed for 

secondary geography students in Singapore that is 

developed by Liu and Zhu based on secondary 

geography content
15

.  

4.5 Less Integrated and Coherent 

Curriculum 

Students are forced to cover contents starting from 

basic to advanced level in a very short time when they 

join masters’ program. This is due to the required 

competency for geospatial information science is not 

build properly in the subsequent levels of education 

before they join 3S specializations.  Therefore students 

are not left with  enough time to comprehend and 

understand all the science, technology and engineering 

aspects of geospatial study within the limited life span 

the courses are given in. Table 2 shows the courses 

given at Master’s level which include the basics and 

fundamentals of GIS and RS with focus on how to 

apply them. So, it is recommended to give 

fundamentals, introductions and basics of GIS, RS, 

Cartography, GNSS and Maps in the undergraduate 

levels while the advanced processing, analysis, 

statistics, designing and development concepts and 

sciences will be covered in the postgraduate programs.  

4.6 Geospatial Education is in its Early 

Stage   

The integration of 3S into geography, environmental 

science and geology teaching in Ethiopia starts in not 

more than ten years ago. Most of the universities start 
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teaching GIS and remote sensing courses starting from 

late 2008/9. Due to this, only few graduates and 

students are there in the area of GIS available in 

different governmental and public sectors (see table3). 

Moreover, and even though there are lots of initiatives 

from different universities to start GIS related 

disciplines, it is still difficult to fulfill the demand for  

instructors who can give courses even on 

undergraduate levels.  

4.7 Less Differentiation in the Areas of 

Focus 

The universities give almost the same content courses, 

rather than focusing on special areas of focus in 3S 

technology and information. In addition to the history 

oriented courses given in the General education most 

of the courses given within the universities focus on 

GIS and RS application areas rather than focusing on 

the basic geospatial sciences and technology 

depending on their comparative advantages. Due to 

this almost all graduates are more theoreticians rather 

than specialists in the area after they graduate from the 

universities. So, multiple geospatial courses are 

needeed and specialization is expected in the 

universities based on their context in which they are 

located for example if some of them focus on 

surveying and RS, others can focus on Geology and 

others on GIS and/or Cartography detailed 

specializations etc. They can also differentiate 

themselves based on geospatial science, engineering 

and/or application.  

5. INTERNATIONAL BEST 

PRACTICES  

5.1 Geospatial Education in China 

Geographic Information Systems were first introduced 

into China at the end of 1970s. According to Yeh, cited 

in the study of development of geographic information 

system in China by Jun Chen, GIS was treated as a tool 

for geospatial data processing, and was used mainly for 

the automation of existing manual map-based 

operations, such as computer- based mapping, land 

suitability evaluation, environmental assessment, map 

data storage and retrieval
19

. There was a huge demand 

for the operational use of GIS in the field of urban 

planning, land management, resource survey, and 

environmental analysis, with the purposes of rationally 

utilizing various resources, and protecting the life 

dependent environment. 

According to Li and Chen, the development of 

geospatial applications and spatial industry has had a 

tremendous impact on geospatial information 

education at universities and on-the-job training
7
. 

There is a huge demand for geospatial professionals in 

the market as a result more than 400 universities and/or 

college’s offer geospatial related lectures at various 

departments.  In 1988 the first geospatial program at 

the undergraduate level was established at the Wuhan 

Technical University of Surveying and Mapping. Since 

then, more universities have started to offer geospatial 

programs. The universities and the Chinese Academy 

of sciences have played important roles in the 

development and implementation of Geo-information 

science in teaching, research and applications. The 

compilation of geospatial textbooks in Chinese and the 

training of geospatial manpower were important 

factors making this change possible. Without home 

produced textbooks, however, it would have been slow 

to introduce geospatial information in geography 

education at university level. The transfer of geospatial 

skills to the general population, through schools as part 

of the wider culture of information technology appears 

desirable.  

According to Yaolin, the first GIS Bachelor’s program 

was in China in 1980s
8
. After 30 years of exploration 

and practice, it is now in the period of full-scale 

development. Wuhan technical universities of serving 

and mapping were established in 1988, and the first 

GIS master’s degree program was started in 1993.  

Due to the increased demand of the society, the 

ministry of education added second-level subjects  

“Cartography and Geographic Information Systems” 

and “Cartography and Geographic Information 

Engineering”, which are subordinate to the first level 

subjects “Geography’’ and “Surveying and Mapping” 

for postgraduate in 1997. After that the specialty of 

GIS was officially added into specialty catalogue for 

undergraduates in 1998. This meant that complete GIS 

higher education system, including undergraduates, 

postgraduate doctoral students, post-doctors and 

international students has been formed in the end of 

last century, which has laid a solid foundation for the 

prosperity in the new century
5
. 

A Large number of colleges and universities have 

established GIS specialties since 1990s. The GIS 

degree program was offered in 37 colleges and 

universities in 2000, and the number increased to 93 in 

2003 as per Qin Qiming12. The website information 

from the ministry of education shows that, there are 

161 colleges and universities with GIS specialty in 

2013 for undergraduate studies. And there are 74 

universities and research institutes offering master’s 

degree program in cartography and GIS,  34 

universities and research institutes offer master’s 
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programs in cartography and geographic and 

information engineering. There are 18 universities and 

research institutes offering doctoral degree programs 

for cartography and geographic information system 

and 9 universities and research institutes offering 

doctoral degree programs for cartography and 

geographic information engineering. 

Presently,  GIS, Remote sensing and GNSS (called 3S) 

are being, widely researched and applied in China. 

Universities in china believe there will be a strong 

demand for professional employees. China has 

integrated geospatial information science into its 

national curriculum, and the partnership  between 

industry and universities has contributed to the spread 

of geospatial study in secondary education. China also 

has web based GIS online platform specially designed 

for secondary education. In the study of practical 

methods for GIS education in China Linzhi Hand and 

Jianghua Zheng show that, in order to solve quality 

problems in education the teaching learning process 

needs to be supported by comprehensive capacity 

building programs and authentication systems to check 

the results of the teaching learning process 
9
. 

5.2 GIS Education in USA 

Geographic information systems education is 

considered by most of the researchers as an important 

field of study in the United States. Since its inception 

in the early 1990s, GIS has diffused slowly into 

selected groups of K-12 classrooms through the efforts 

of geography and environmental educators. For 

geographic educators the most important and powerful 

argument for incorporating GIS into the curriculum is 

its purported ability to enhance spatial thinking skills. 

In the United States, the National Geography 

Standards (1994) specifically encouraged the inclusion 

of GIS in pre-college education, noting that GIS could 

be used to enhance students’ geographic skills and 

ability to think spatially. There are three dimensions of 

spatial thinking: spatial visualization, spatial 

orientation, and spatial relations
6
. The educative 

argument for GIS is that it helps students learn 

geography by practicing spatial thinking. The 

argument goes like this: GIS models the processes of 

spatial thinking. By mirroring these processes, doing 

GIS (following its procedures and steps to produce 

maps) demonstrates for students the cognitive 

strategies used in spatial thinking. Students’ ability to 

engage in spatial thinking is then enhanced. Students 

benefit from using GIS to produce maps, it is argued, 

because it practices and sharpens their cognitive 

mapping skills, such as assessing similarity and 

proximity, and their spatial thinking skills, such as 

associating and correlating spatially distributed 

phenomena. 

GIS is used frequently in the US as a key technology, 

one of a toolbox that enables students to study the 

application of GIS for their daily life. In some cases 

students collect data themselves; in others, students use 

existing datasets as well as other data gathering and 

analysis tools, both technology-based and not. There 

are different structures supporting the effective 

realization of GIS education in America which include 

but are not limited to Geographic Education National 

Implementation Project (GENIP), National Geographic 

Society’s Network of Alliances for Geographic 

Education, and Teaching Geography is Fundamental 

Act, A Road Map for 21st Century Geography 

Education. 

Bednarz and Audet identified that, GIS’s failure to be 

widely adopted in classrooms in the United States may 

be attributed to teacher training
4
 and Baker and 

Bednarz stated that the failure is due to inadequate 

research on its effectiveness in promoting significant 

learning in geography and science
2
. Bednarz cited in 

the study made by William J. Lloyd also highlighted 

that; three broad sets of obstacles have contributed to 

the lack of spread integration of GIS into Geographic 

education
17

. The first of these revolves around 

technical factors such as the availability of hardware, 

software and data. The second has more to do with the 

lack of teacher training and curriculum materials. The 

third consists of broad systematic issues that encourage 

or discourage innovation in education.  Any successful 

attempt to extend GIS across the geography curriculum 

will have to find ways to overcome each of these 

barriers. 

5.3 GIS Education in Japan  

GIS education in many Japanese universities has 

permeated widely into subjects such as geography, 

urban engineering and information technology. GIS is 

not only introduced in individual courses, but also 

featured during university reforms, with new GIS units 

or specialized courses being established. Yano believes 

that, the value of GIS lies in its contribution to society 

and GIS has transitioned from geography information 

"science," and it is predicted that this will move toward 

a focus on "service". Geographic information has 

become a part of our everyday lives and through a 

variety of media; its use has changed the manner in 

which business is conducted
17

.  

Okabe as sited by Midori Sasaki states that, a project to 

formulate a standard GIS curriculum for Japanese 

universities commenced in October 2002, by a 

http://www.tandfonline.com/author/Sasaki%2C+Midori
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working group of the Geographic Information Systems 

Association of Japan (GISA) on GIS education 

curricula (GIS-WG). As a result on March 2007, the 

final version of geography curriculum was formulated. 

The main purpose of the Japan Standard GIS Core 

Curriculum is to develop a systematic structure of GIS 

courses in Japanese higher education. The core 

curriculum proposes essential content items for GIS 

education at each university. It focuses on the concepts 

of GIS, and is not meant for supporting skill 

acquisitions. Therefore, the core curriculum assumes 

lecture courses, rather than practice courses.  

Since the 2000s, university researchers and school 

teachers have developed GIS teaching materials that 

are fit for problem solving in a computer lab setting.  

Inclusion of GIS in the new National Curriculum 

Standards is considered as a turning point for both GIS 

research and geography education. GIS is mandated in 

various courses at vocational schools, such as the 

technology school subject of Surveying, the 

agricultural school subject Management of 

Agricultural information, and in marketing courses in 

commercial schools. In these cases, students learn to 

apply GIS to their profession.  

There are associations related with geospatial studies 

in addition to the government organizations working in 

geospatial areas that highly support the national 

spatially literate society. The known ones are GIS 

Association of Japan, and Japan Cartographers 

Association  and these are actively engaged in creating 

a dynamic and vibrant geospatial society in Japan.  

6. LESSONS LEARNED 

Considering the above international experiences the 

following lessons could be drawn to enhance 

geospatial education in Ethiopian context. 

6.1 Comprehensive Curriculum 

Development   

Quality in education is all about creating the norm of 

thinking and acting based on similar objective of 

realizing quality education in all levels and in all 

stakeholders. To do so, there should be a 

comprehensive policy and curriculum which includes 

all levels of education starting from undergraduate 

education up to the masters and doctorial educations 

which will enable the country to build fit for purpose 

students for the industry. Therefore the experiences in 

Japan, China and USA shows that, in creating a 

comprehensive curriculum for all disciplines in general 

and for geospatial in specific is important to realize 

quality education and research that enable graduates 

not only to use existing technologies and applications 

but also skill to research and solve industry problems 

and develop their own geospatial tools and applications 

when in need. 

6.2 Strong University Industry Linkage 

In addition to the integrated national curriculum for 

geospatial education, the experiences from these 

countries also shows that the university, school, 

community, government and industry relationships 

should be strong to enable students to practice field 

base study works and attachments in the industries 

around them. The experiences in China and Japan 

show that the industry university synergy is important 

to improve the quality of education and diffusion of 

geospatial technology within the industry. Moreover, 

the linkage is important not only to provide students 

with field practice in the industry but also to let 

government and/or industries to design national 

research and project requirements that can be done 

together with the experts within these universities. This 

in turn will help the universities’ various study projects 

and research activities focusing on solving industry 

problems.  

6.3 Use of Technology for Education  

Technological trends having a positive impact on the 

use of geospatial information in education include 

increased Internet bandwidth to move large spatial data 

files, faster and less expensive computers, and more 

powerful, mobile, and easier-to-use geospatial 

technologies. Moreover, the ability of smart phones to 

take geo-tagged photographs and videos to build rich 

field-based GIS projects, rather than relying on 

separate GNSS receivers and digital cameras. Barry 

Evan and Clive E Sabel stated that, Web-based GIS 

can be used entirely online and require only a Web 

browser, negating software installation issues and 

extensive work with school IT staffs
3
. The experiences 

of all three countries especially that of  China shows 

that using the advantages of technological 

advancements and web based applications to deliver 

quality geospatial education is important.  

6.4 Teaching Aid Materials  

Three of the benchmarked countries give high priority 

to build standard and competent education system in 

their country. China and Japan invest in fulfilling 

necessary education materials, homemade textbooks, 

laboratory materials, software applications, and high 

bandwidth Internet access.  Moreover, Japan gives 

more emphasis in connecting all the high schools as 

well as higher education institutions through 

information communication technologies so that 



IJournals: International Journal of Software & Hardware Research in Engineering 

                                                                                                                ISSN-2347-4890 

Volume 6 Issue 2 February, 2018 

 
© 2018, IJournals All Rights Reserved                                                                      www.ijournals.in 
 

Page 17 

students will have access to different international and 

national educational databases. So, fulfilling teaching 

aid material will have direct impact when we consider 

quality geospatial educational development. 

7. PROPOSED STRATEGIES 

7.1 Strategic Goals and Objectives 

In the viewpoint of its growing contribution to overall 

socio-economic development of the nation, the 

education sector contains an overall vision based on 

the national vision. The education sector’s vision is to 

ensure an efficient and cost effective education system 

producing skilled and qualified human power that 

could play a leading role in development and building 

a democratic system. The mission of spatial education 

strategy is “to strengthen the national geospatial 

knowledge base, enhance geospatial education in all 

cycles of education, propose effective and efficient 

institutional approach to create a spatially aware 

community and develop the required national 

workforce in the sector ” and the vision is designed 

based on the national educational vision of the country 

and is stated as “ creating a geospatially literate society 

by building a well-qualified geospatial workforce  for  

the country who can lead the sector and contribute in 

sustainable manner to the development of the 

country.’’ 

The overall goals and strategic objectives of this 

geospatial information science education strategy, 

inline with the vision and mission, is to create a 

geospatially literate society through the realization of 

the following strategic objectives.  Based on the 

strategic issues identified during this study work the 

following strategic objectives are formulated. The 

overall starategy is shown in the figure 7 below. 

 

Fig 7. Overall geospatial education strategy 

 

7.1.1 Strengthening Industry University Linkage: 

This objective gives focus to strengthening the 

linkages among university, industry, and government 

that enables universities to focus on real problem 

solving projects and research works. In this manner the 

universities get financial support from the government 

or from private industries not only for the projects 

coming from them but also for research and study 

works within their universities. In addition, industries 

and government offices will get industry trained and 

geospatial talented personnel within the universities 

who are competent enough to solve their problems by 

the time they graduate from the universities. This is 

possible only if the government/industry defines 

national projects and invites universities to participate 

in solving the problems through research and 

development practices within the universities. This will 

enable universities to understand the industry needs 

and participate in national development process of 

their country. The government also gets chance to 

know that capable and competent geospatial skill is 

there within the universities and also industry fit 

graduates are coming out from universities. 

As the linkage is for the mutual benefit of all, the 

government should take the lead to realize strong 

linkage with universities not only by giving projects 

but also by participating in them to define national 

programs and projects in their area of expertise. This 

will help the universities to be part of problem 

identification/definition and solving process. 

7.1.2 Revising Geospatial Curriculum to Include 

Research Practices: 

The existing curriculum of geospatial specializations in 

universities starts at masters’ level. So it is important 

to teach geospatial education specialization at the 

undergraduate level to address about the basics, 

principles and fundamentals of geospatial information 

science. This will enable masters students to develop 

required skills to research on advanced level projects 

and programs as well as develop geospatial platforms 

when they are in need by the government or industry. 

Programming, database, and data structure courses can 

be given at the undergraduate level which will enable 

the graduates to develop the required geospatial tools 

and applications when they work in research during 

masters and doctorial programs. This objective gives 

focus in strengthening geospatial basic understanding 

and practice in undergraduate education and advanced 

research and development in the postgraduate courses. 

Moreover, the curriculum needs to be redesigned to 
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enable universities to work not only in education but 

also on research projects that will have great impact to 

national development and  will help solve 

socioeconomic problems existent within the country.  

This needs to be done through effective and efficient 

teaching and training practices using clear and layered 

curriculum development and practice.  Also, through 

the design and development of an appropriate syllabus 

and specialized geospatial university courses in higher 

institutions that will enable the creation of a qualified 

and competent geospatial community. Incorporating 

fieldwork, participatory action research with geospatial 

theoretical courses and subjects is important at all 

levels of education to enhance students’ learning of 

fundamental concepts in geospatial learning and 

practical knowledge in solving problems within the 

industries.   

7.1.3 Enhance Understanding Level of the 

Stakeholders:  

This includes, creating geospatial understanding 

programs for different segments of policy makers and 

implementers through appropriate media about the 

importance of geospatial information science for the 

overall socio-economic development of the country as 

well as for their organization.  Deep understanding 

programs need to be designed for higher officials, for 

university presidents and their staff, for students, for 

industries, and for geospatial users to enhance their 

level of understanding in the area.  Decision makers 

and policy advisors should raise their understanding 

levels to grapple with the fundamental issues of our 

time. Each issue, including water, energy, biodiversity, 

hazard management, agriculture, and economics, has a 

geographical component that requires geospatial 

knowledge and skill.  Therefore, every ministry and 

agency that uses geospatial products and services 

should have a Geospatial Information Officer (GIO) 

who can work as a connection window and coordinator 

with other stakeholders and create awareness within 

his/her organization.  

At the national   level public agencies especially EMA 

should take the leading role in  monitoring and 

evaluating the effectiveness of geospatial education, its 

national impact, and the overall implementation of its 

strategic recommendations. Cooperation efforts are 

required among the private sector, governmental 

institutions, and universities to help in creating a 

coordinated and cooperative geospatial society. 

7.2 Major Strategic Programs and 

Initiatives 

This strategic roadmap to give and ensure the creation 

of a  geospatially literate society is developed after 

carefully considering the national context and status, 

reviewing policy documents, and in depth discussions 

with relevant exerts, researchers and stakeholders. 

After the detail assessments and discussions made on 

the status of geospatial education and experiences 

taken from best practices in other countries the 

following integrated strategic programs and initiatives 

have been identified. The major programs are 

discussed as follows. 

7.2.1 Geospatial Understanding Development 

Program 

In Ethiopia, geospatial suffers from poor understanding 

in its usage in everyday life. Starting from policy 

makers to all levels of the society it is important to 

plan and deliver awareness and deep understanding 

programs using appropriate media and themes that will 

create the desired perception in the target population.  

Raising the consciousness about importance of 

geospatial education is crucial to the overall 

developmental process of the nation in general and for 

effective planning and delivery of organizational as 

well as personal plans. Moreover, understanding is 

used to simulate, motivate, and remind the 

stakeholders what is expected from them. To 

effectively apply awareness programs the first step is 

segmentation of the audience, based on the level of 

understanding and role of the stakeholders. So, 

according to this researcher the segmentation proposed 

based on their role in geospatial information are policy 

makers, public organizations, university presidents and 

staff, private sector, and community. 

Then, themes need to be developed based on the 

understanding of targeted audiences, preconceptions 

and biases. Message form, delivery model and type 

should also be defined depending on the segment; it 

may take the form of verbal, textual message, or 

symbols in graphic or visual form. First, for policy 

makers it is important to create workshops and 

discussion forums which enable them understand the 

importance of geospatial for the national development, 

security and good governance as well as for their 

decision making process.  This will let them 

understand how investing in geospatial education 

would make the community a safer place to live, and 

how it increases government transparency. Secondly, 

there should be sector specific programs for public 

organizations to help them understand the importance 
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of geospatial products and services for their 

organization and decision-making. The content of the 

themes should also enable the sectors to know the 

importance of having GIO directorate in their 

organization and in depth understanding on the 

national policies and strategies in geospatial education/ 

application. Thirdly, awareness programs and themes 

for university presidents and staff should focus on how 

the university needs to work in geospatial research 

works and support the industry in this aspect.  

Moreover, detailed discussions on specific national 

projects and programs could be done to let 

stakeholders define and understand the level of 

commitment expected from them. Fourth, workshops 

can be used as a method of delivery for private sectors 

and the content needs to focus on the importance of the 

private sector to foster geospatial industry and define 

what the government is doing to support and define the 

programs and projects that will allow them to 

participate. Fifth,  the media (Radio, TV and social 

media)  could be used as a way to address the 

community and the content should illustrate what 

available technologies and tools there are and how to 

use them for their daily activities. 

The following implementation strategies can to be 

pursued in order to implement the projects and 

activities in this program:- 

 Provide clear and defined objectives of the 

awareness program, the objective is to create deep 

understanding about the importance and use of 

geospatial products and services for their daily 

life;  

 Develop tailored and appropriate theme for 

different targeted audiences/segments, based on 

the above five audience segment and theme;  

 Ensure consistency of objectives in all awareness 

programs at all levels; Use appropriate media for 

audiences, the media can be radio, TV, news 

paper, social media, and workshop;  

 Evaluate the awareness level before and after the 

awareness program. 

Inline with this, the major projects and activities to be 

undertaken under this program would be:  

 Tailored in depth theme(s) development project, 

that is develop information that is relevant to the 

audience;  

 Media selection and readiness project, that is 

proper delivery manner and method need to be 

selected among the methods specified above;   

 Feedback analysis and valuation project, as the 

awareness program is a continuous process there 

will be many inputs and revisions throughout the 

program. 

To realize the awareness projects stated above all 

stakeholders need to be actively engaged at all levels. 

The key stakeholders for this program are Ministry of 

Education, EMA, Media service providers, Ethio-

Telecom, and Universities. Additionally, the 

government needs to fund this program and monitor 

the whole process. 

7.2.2  Integrated Curriculum Development 

Program 

The development of comprehensive curriculum and 

incorporating it in the national curriculum is the core 

activity that needs special focus from all stakeholders. 

The quality of geospatial education mainly depends on 

how much the curriculum is developed based on the 

actual context of the nation. Developing an integrated 

and comprehensive geospatial curriculum at all levels 

of education needs to be done through experience 

sharing and an actual national demand for geospatial 

professionals. 

The following are the major implementation strategies 

for the execution of this program:-  

 Ensuring government commitment throughout the 

process of development through championing the 

geospatial cause, resource acquirement, and 

budgeting the process. Moreover, the government 

should assess opportunities for grant funding to 

support the geospatial education initiatives of 

building regional geospatial information science 

institute that works in developing required 

geospatial workforce for the region; 

 Availing competent human resource for 

curriculum development from national geospatial 

experts as well as from international sources. The 

success of the curriculum development process is 

determined by the quality of human resources who 

have participated in the process, availing 

competent and capable intellectuals in the area is 

an important and critical part of the process;   

 Assessing international practices to be taken as 

best practices for the development process, 

geospatial education is taken as the most important 

part of the development process of developed 

countries hence taking best practices from 

countries like US, Japan, and China; as a 

benchmark is very important  
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 Improve responsiveness and efficiency of all 

educational sectors and institutions to realize the 

program and be part of the process. In order to 

have effective cooperation among stakeholders 

creating positive inter-organizational interactions 

that facilitates idea and resource sharing among 

them is important to achieve the common goal of 

building quality geospatial curriculum.  

The major projects and activities to be carried out in 

this program include:-  

 East African Geospatial Information Science 

Institute (EA-GISI) establishment project, which 

focuses on  capacity development in geospatial 

information sciences for the of whole Africa, this 

institute needs to focus in teaching and training 

geospatial skills, developing geospatial culture, 

geospatial technologies and tools, geospatial 

applications , and take leading role in the 

development of national geospatial platforms 

mobilizing national geospatial stakeholders;  

 Define and contextualize the already existing 

international geospatial Body of Knowledge 

(BoK), which helps to develop the curriculum and 

syllabus in every layer of schools; Organize 

competent intellectuals who can develop 

comprehensive and integrated geospatial 

information science curriculum;  

 Identify and define minimum competencies 

required in all levels of education and define a 

capability maturity model; Ensure the alignment 

of curriculum with workplace needs and smooth 

school-to-work transition;  

 Develop and implement a quality management 

system to monitor the quality of geospatial 

information science education delivery;  

 Identifying the focus of geospatial research and 

development practices to develop geospatial 

software and technological requirements in the 

nation; and  

 Mobilizing all stakeholders to be part of the 

process. 

Development of comprehensive curriculum and 

integrating it with the national curriculum demands 

high government commitment throughout the 

development process.  This process becomes effective 

if the awareness and understanding about geospatial 

education results in positive influence on the policy 

makers and financing organizations. Moreover, the 

development of comprehensive curriculum becomes 

effective if all stakeholders engage starting from 

planning throughout the development process and this 

will also help in smooth implementation of the 

curriculum after development. 

7.2.3  Industry University Linkage Program 

Unless the university teaching learning process as well 

as research and development programs are attached 

highly with the industry requirements there will be no 

chance to let students practice with real time problems 

and they will not have any chance to be competent in 

the world market. So defining appropriate linkage 

between the university and industry (public and 

private) is important for students and professors within 

the universities to focus their programs and projects in 

solving problems related with industries. There should 

be national projects defined by the government that 

mobilizes the industry as well as universities to take 

part in solving problems in the industry.  The industry 

university linkage is expected to be strategic and long-

term partnership beyond funding of projects. 

The strategies required to fulfill this linkage program 

are:- 

 Ensure government commitment to support the 

industry that is define national programs and work 

with universities and finance the industry 

university linkage program. Universities should 

have autonomy to form strategic partnership with 

industries and government should encourage 

effective partnership practices. The government 

should take the lead in minimizing the deep 

industry academy cultural divide within the 

country and realize effective collaboration among 

them;  

 Ensure university expertise readiness to solve 

national problems, the university should work in 

research in addition to the day to day teaching 

practices. Moreover, universities need to be 

attractive to industries in providing skills and 

competences needed by the industries.  Ensuring 

appropriate curriculum within the universities that 

allows them to work in new innovations, and 

research works that helps to solve industries 

technological and scientific challenges.  

The major programs and activities to be carried out 

under this program are:-  

 Designing national geospatial projects which 

mobilize all stakeholders, like National Geospatial 

Platform, National Geospatial Application 

Development Platform, National Cadastral 

System, Ground Receiving System Design and 

Development, Educational Application Software 
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and Tools Development and any other related 

projects; 

 Availing funds for each project from treasury 

sources or international financing. For the national 

level programs and projects that involve 

universities and private sector securing fund from 

government national or any international funding 

source is important task of the government;  

 Fulfilling laboratory and human resource readiness 

of stakeholders to work at this level of 

commitment, universities should have laboratories 

to do their research works and they should also 

have competent staff to work in industry specific 

projects. The curriculums within the universities 

need to develop multidisciplinary capable 

expertise that can respond to the industry needs. 

8. IMPLEMENTATION PLAN 

The implementation plan covers the period from 2018-

2021, which is subdivided into three phases. For each 

identified programs and projects/activities that need to 

be carried out in every year have been listed. The 

implementation plan is based on the identified 

programs and projects/activities to achieve the 

strategic objectives set forth. Though the high level 

program is set under, it is expected that further detailed 

action plans are going to be developed based on this 

high level implementation plan for the specific projects 

and activities by each implementing body.  

Table 4. Geospatial Education Strategy 

Implementation Plan 

 

 

9. CONCLUSIONS AND 

RECOMMENDATIONS 

This paper assesses the current status of geospatial 

education in the Ethiopian higher education curriculum 

and develops strategies for effective and efficient 

realization of geospatial education throughout the 

higher institutions in the nation, which in turn is 

expected to enable them develop a competent and 

geospatially literate society in the digital world. The 

limitations of geospatial education including 

curriculum problems, technology usage, and industry 

university linkage problems in higher institutes of 

Ethiopia have been identified, based on the assessment 

geospatial information science education strategy has 

been developed and strategic initiatives and programs 

were identified which helps to enhance the existing 

teaching learning process within higher education as 

well as in establishing new geospatial institute which 

only works in geospatial capacity building programs 

for Africa. Based on this strategy all responsible 

stakeholders are expected to act accordingly in order to 

address the specific objectives and the vision set in this 

study document.  

Based on the study the following recommendations for 

further research has been given. First in the near future, 

similar research works could be done to assess the 

progress in the implementation of the roadmap. 

Second, more detailed further research could be done 

to identify specific indicators and detailed initiatives, 

expected to be done, in order to realize the vision set in 

this roadmap. Third, as the study only focuses in 

Ethiopian context, further studies can be conducted for 

other developing countries. And, last but not least, 

additional research could be done to identify the 

geospatial talent requirements in Ethiopia and define 

how the talent development institutes need to work to 

fulfill the demand. 
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