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Abstract 
Higher Secondary Education Board Nepal (HSEB-Nepal) formed in 1990 is a relatively new 
formation in the overall educational structure of the country. In the existing structure of 
education in Nepal the higher secondary level has special position because it functions as a 
link between secondary education and university education. Now, 1976 higher secondary 
schools are affiliated with HSEB from all over the country and about half million of students 
are drawing their career under HSEB-Nepal. In this situation information management of that 
huge number of schools and student is challenging. 
 
GIS school mapping is one of the ways to meet above maintained challenge. The digital 
mapping of educational institutions along with the village development committee (VDC) 
boundary, road access, river and major settlement provides the ground reality in terms of 
spatial and social coverage. For this HSEB Nepal has been using GIS mapping technology as 
Educational Decision Support System (EDSS). 
 
GIS school mapping comprises physical location analysis of the higher secondary schools and 
secondary schools and identification of feeder schools within the periphery of higher 
secondary schools. In order to determine the potential secondary schools (feeder schools) 
each of the higher secondary school's spatial digital coverage of the road, settlement, river, 
bridge, population of the particular area etc are required. Accessibility analysis is done on the 
basic of the location and attributes of above mentioned layers. Global Positioning System 
(GPS) as well as analog map is used to depict the new school as a point layer. Other statistics 
is managed as attribute data in the attribute tables of the higher secondary schools. According 
to accessibility and spatial analysis necessary decision is made. The GIS mapping project 
supports HSEB-Nepal for granting affiliation find out examination centre and selection of 
particular school for particular purpose as EDSS.  
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1. Introduction 
 
GIS school mapping as a term has much been used in educational planning in recent 
years. Conceptually it covers wider scope of educational planning and management 
and relates to allocation of resources, efficiency delivery of school system and 
improving efficiency of learning. Mapping is tool commonly used to reveal the 
apparent relationships between the distribution of school and the distribution of 
school age population to be served by them in a given area. 
 
GIS database provides comprehensive framework and organization of spatial as well 
as non-spatial data and has become a focused tool to help planning and decision 
making. Mapping of an educational institution along with the information of 
administrative boundary and the biophysical layers such as, major road network, 
rivers, and major settlements provides the ground reality in terms of geographic 



 2

coverage and social reality. Reuse of the data for different purpose is another 
possibility provided by GIS database. 
 
Various organizations in Nepal have already been applying GIS in various fields like 
natural resource management, watershed management, urban planning and 
management, disaster management etc. In such situation HSEB began its initiative in 
implementing and using GIS as one of the analysis tool for educational database 
management and to support decision making. 
 
HSEB is new but a milestone in the history of education in Nepal. Education in Nepal 
has been divided into five level; Primary (class 1-5), lower secondary (class 6-8), 
secondary (class 9-10), higher secondary level (class 11-12) and tertiary (bachelor 
level and above). Under the Higher Secondary Education Act 1989 AD, HSEB was 
established in 1990 AD with two major objectives; providing middle level human 
resources and providing foundation for tertiary education adding two more years in 
the existing school level education system. Under the act HSEB has authority to grant 
affiliation to educational institutions that fulfill minimum requirements as mentioned 
in HSEB rules and regulations, develop and administer curriculum, conduct 
examinations and generate its own financial resources. HSEB is an autonomous 
institution and establishment of HSEB can be considered as an important attempt to 
maintain uniformity with the global educational system. 
 
Since its inception two decades ago, HSEB intervention has shown some tangible 
impact on the higher secondary education in Nepal. The impact is easily noticeable in 
terms of access where by above 60 percent of the SLC graduates have received access 
to the HSE throughout the country. In this regard HSEB has become the prime 
institution with largest coverage in the country. Disadvantaged and deprived 
population in Nepal has better access to HSEB than any other educational institutions 
mainly for two reasons; (a) The HSEB through HSS themselves offer different types 
of scholarships and support mechanisms and (b) The higher secondary schools are 
distributed all over the country and most importantly in the rural and remote areas 
where most of the deprived and disadvantaged population live (Map 1). Now, 1976 
higher secondary schools are affiliated with HSEB from all over the country and 
about half million of students are drawing their career under HSEB-Nepal. In this 
situation information management of that huge number of schools and student is 
challenging. 
 
Under the new structure of education after 1990, which introduced higher secondary 
education (10+2), higher secondary schools have emerged as important institutions in 
the national education system. The Nepal government has planned to open-up higher 
secondary schools in the area of need and in locations where there is potential. For 
this, school mapping exercise with focus on identifying existing secondary schools 
with potential for upgrading and the spatial identification of existing Higher 
secondary schools is important step in order to provide quantities and qualitative 
expansion of higher secondary system in the country.   
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Map 1: Proportional distribution of Population density and distribution of HSS in Nepal  
 
2. GIS and School Mapping as Educational Decision Support System (EDSS) 
 
GIS is typically used in most application fields as an advanced and technologically-
elegant tool. Even if GIS is considered as simply a better tool, the progress in 
presentation, preparation and flexibility appear to justify consideration of the benefits 
that GIS provides to micro-planning as potentially highly significance (Hite 2008). 
 
GIS were originally developed for scientific land management purpose. One of the 
earliest forms founded in the 1960s was Canada Geographic Information System, 
which was built for the collection and analysis of land use data and the production of 
statistics for land use management plans in Canada (Johnson and Pellikka, 2005). 
Nowadays due to its analysis capability and multidisciplinary applicability GIS has 
been popular among researcher, scholar, planner and manager.  GIS is the system for 
managing, storing, analyzing modeling and visualizing spatial information. 
Visualization with GIS usually takes the shape of maps, simulations and 3D models 
using satellite or airborne remote sensing imagery.  Many authors have quoted 
following paragraph to provide simple working definition of GIS. 
 

"GIS is a system of hardware, software and procedure design to support the 
capture management, manipulation, analysis, modeling and display of 
spatially referenced data for solving complex planning and management 
problems.˝ same as "GIS is a computer system capable of assembling storing 
manipulating and displaying geographically referenced information i.e. data 
identified according to their locations˝ (Burrough (1886), Aronoff (1989), 
Demers (2000), Clarke (2001), quoted in Lo and Yeung (2002).  
 

Emphasizing application of GIS DeGrauwe (2002) provide following words; 
GIS helps make the presentation of data more attractive than traditional static 
maps. Projecting tabular data onto maps helps in recognizing “unexpected” 
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situations which, now noticed, call for closer examination. Through 
considering geographical (spatial) factors, the analysis becomes “finer” and 
more precise, increasing the likelihood that ensuring strategies will be more 
prominent. More flexible assistance can be provided in prospective planning 
at multiple levels or units of analysis: national, regional, provincial/district 
and local. 
 

Considering above definition, Hite & Hite (2004) added the following. 
Expanded “holistic” representation and exploration of the contexts of 
schooling through the direct and dynamic use of multiple sources of influential 
data such as those found in census, transportation, utilities, health care, land 
use and agricultural databases which are otherwise very difficult to include in 
educational planning and management. Increase public appeal and utility and 
extensive control of scale of complexity: intensive flexibility in how much data 
are displayed or explored at a given time, which changes in unit of analysis 
virtually immediate. GIS has Dynamic ability to facilitate “what if” analysis, 
exploratory inquiry, and creation of planning and management “scenarios.   

 
The contribution of the rapid advancement and innovations in the applications of 
geographic information system and geo-imaging technology contributes an essential 
role in planning and decision making process. It acts as the infrastructural base for 
building on top other information from various perspectives. It is in fact, the current 
trend in modern organization towards flatter structures and the involvement of many 
stakeholder groups in solving decision problems based on what can be called spatial 
decision support system (Jankowaski et. Al 1997, quoted in Hanbali et. All) In 
developing countries, the need for GIS technology is even more exacerbated as there 
are more resource management problem as well as urban and rural planning problems 
and in many situations there is no planning strategies. In this milieu, we need more 
information to help break down the complication of the problem for decision making. 
 
The trend toward using GIS and school mapping to support decision making in the 
work is becoming very important for planning purpose (Al-Hanbeli 2003) In order to 
have proper planning, the educational sector should not start any project unless a 
comprehensive database of schools, pupils, teachers and resources. Building that part 
of GIS layers showing school locations and other significant geographic features such 
as road networks, administrative boundaries, distribution of settlement and public 
utilities,  river system and  other geographic features would provide an excellent tool 
for concerned planners. In Nepal HSEB utilizes the school mapping to approve 
application for new affiliation, to determine the examination centre at appropriate 
location and renovating existing schools. School mapping is the art and science of 
building geospatial database with relational database of educational, demographic, 
social and economic information for educational administrative authorities. 
    
3. A Brief Review of School Mapping Exercise in Nepal   
 
The concept of school mapping was adapted in educational system of Nepal along 
with National Education System Plan (NESP) 1971, when NESP was being 
implemented. The main objective of the school mapping was to prepare district level 
maps showing distribution of educational facilities including all level and types of 
schools. The task was implemented with the assistance of cartography section of 



 5

Ministry of Education. During the decade of late 1980s, when the development notion 
was guided by basic needs approach, access to elementary education become one of 
the basic elements of development plan. Ministry of Education carried out detailed 
school mapping exercise. It prepared maps showing distribution of educational 
facilities in the districts including the Village Panchayat boundaries to the extent it 
was possible. 
 
To some extent the school mapping exercise was implemented by the donor demand 
and pressure, some of these demands were fulfilled through development and 
implementation of special projects. Most of the education expansion projects school 
mapping exercise has become integral part. The Seti project, Science Education 
Development Project and Primary Education Project are example of the context, 
which gave particular attention to school mapping in order to expand and locate 
educational facilities at the local level. 
 
In the late 1980s and early 1990s when Science Education Development Project was 
implemented, mapping exercise was considered helpful for identifying suitable 
schools to establish Secondary Education Development Unit in the districts. Both the 
Seti and BPEP projects utilized the approach that is commonly noted as clustering of 
schools. 
 
During the implementation of the Primary Education Project maps showing 
distribution of educational facilities where prepared through field survey capturing 
information on physical, social and economic aspect of the district. The school 
mapping exercise proved to be very useful to identify clustering of schools and to 
establish resource centers in the districts. All programs and activities related to 
educational development within the cluster such as teacher training, infrastructure 
development, textbook distribution and many other works which were carried out 
through the centers. In this way school mapping exercise became an integral part of 
educational planning.  
 
HSEB has implemented school mapping since its establishment as important part of 
educational decision support system. The first attempt of the school mapping was a 
wall map showing the location of existing higher secondary schools in the country at 
1994/95. The second attempt of the school mapping conducted by HSEB was in 2000 
with Centre for Educational Innovation and Development (CERID). This study listed 
all secondary schools having potential for up gradation to the higher secondary level, 
entitled ‘Prospective Secondary Schools for up gradation to Higher Secondary Level: 
A Study on the potentials and possibilities’. This study used criteria based on SLC 
examination result to identify potential secondary schools for upgrading. The criteria 
included: (i) Number of student who appeared in the SLC examination and (ii) Those 
who actually passed (iii) Pass percentage. Three years (1995-97) average values for 
all three indicators where used to identify potential for up grading. Using these criteria 
the study classified potential secondary schools into A, B, C, D and E in order of high 
to low potential. Although map output was not the end, that was useful exercise to 
grant affiliation.  
 
In 2002, Center for Economic Development and Administration (CEDA) conducted a 
study entitled ‘EMIS and school mapping of higher secondary institutions. The main 
objective of the work was to identify potential secondary schools in the country that 
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could be upgraded to the higher secondary level and to develop location map of all 
secondary and higher secondary schools. The project completed work and submitted 
report in seven separate volumes. The report contained output map showing 
secondary and higher secondary schools in district base. The output was not in digital 
form but this study started the use of GIS in school mapping. 
 
The hard copy map could not provide long time support. It was the time when GIS 
technology had been implemented in many fields in Nepal. HSEB also realized the 
need of database preparation in GIS platform. In 2005, Central Department of 
Geography Tribhuvan University conducted GIS database for HSEB. The project title 
was ‘Development of Digital Data in Geographic Information System (GIS) platform. 
In this phase the project covered 50 districts. The CDG prepared GIS database 
including map layers of Higher Secondary Schools, Secondary Schools, Settlement, 
Road, Contour, River, and District boundary on district base. 
 
Similarly, in 2006 the Central Department of Geography conducted digital database 
preparation of higher secondary schools in the remaining 25 districts of the central 
and western development region. The Central Department of Geography developed 
GIS database of spatial and non-spatial data which dealt with the location and 
geometric aspects of features and attribute and non-spatial data which dealt with the 
characteristics of features, such as number of teachers, number of students. A total of 
eight layers of biophysical digital data were prepared which included the attribute 
data. In this way preparation of digital database of the all higher secondary schools 
completed. At that time about 1000 HSS were affiliated to HSEB. Due to the 
popularity of HSS and its continuous growth, two thousands of HSS are on operation 
now. Higher Secondary Education Perspective plan Framework (2006-2020) has 
suggested implementing school mapping and GIS database system for ensuring 
equitable access for further direction of HSEB. The planning and monitoring division 
of HSEB realized importance of GIS for planning and management of HSS and 
established GIS lab in the planning division. Now the lab is on operation and HSEB is 
going to complete the mapping of all remaining schools by the fiscal year 2008/09. 
GIS has been supporting educational decision making process such; granting new 
affiliation, examination management and educational micro- planning. In this way the 
GIS has been established as an integral part of Educational Decision Support System 
(EDSS) in HSEB.  
 
4. GIS Application Experience in HSEB Nepal  
 
GIS school mapping component includes not only the physical location of schools, 
but also detailed profile and existing distribution pattern of secondary and higher 
secondary school as well-functioning Educational Management Information System 
(EMIS) on higher secondary institutions and subsequent detailed mapping have great 
potential to provide necessary information for policy implementation. GIS school 
mapping and EMIS is helpful to meet needs such as development of micro and macro 
plan of higher secondary education particularly with the focus on access, equity, and 
quality and management concerns. Availability of basic information on existing 
higher secondary schools and potential secondary schools helps the HSEB to develop 
plans for human resource and physical facilities development in those schools (Map 
2). 
 



 7

 Map 2: Location of Higher Secondary Schools with other layers of Chitwan District Nepal 
 
GIS database preparation is conducted on three steps; first data/information 
acquisition, second information management and third analysis. District has been 
considered as a spatial unit. However regional or national level analysis is also 
derived from information input using district as a spatial unit. Global Positioning 
System (GPS) receiver is used to locate latitude and longitude coordinates of the 
absolute location of the higher secondary institutions as an input database collectively 
in the GIS software (Figure 1). The analogue topographic map of different scale is 
used for referencing and finding out the location of feeder institutions. The 
topographic map scale of1:125, 0000 for hill and Terai districts, and scale 1: 50,000 
for mountain districts are available from Survey Department Nepal. Structured 
questionnaire which contained major data elements profile of a higher secondary 
school containing facility situation and other infrastructure of the HEI has been used 
by enumerators during field surveys. Digital database has been the main source for the 
national and district level mapping analysis. Digital data layer of administrative 
boundary, road network; river system and distribution of settlement are available with 
attribute data related to the layer  
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Photo 1: Taking Schools coordinate using GPS at Dolpa district Nepal 
 

The Geographic Information Technology (GIT) is capable to gather, store, easily 
retrieve and analyze spatial geo-reference data/information and generate/disseminate 
information about Higher Secondary Schools. Therefore related spatial and attribute 
information collected from different sources has been integrated for analysis. Special 
emphasis has been paid to the geo-referenced point data to spatial analysis. Initial 
modules in GIS software such as spatial query (theme-on-theme selection), 50-km 
radius of influence of a HSS to generate a buffer zone for proximity analysis 
indicators to identify of homogeneous micro regions, overlaying tools of map themes 
based on a specific data elements. Proximity analysis and buffer analysis are main 
analytical function for spatial analysis. Proximity function is used to allocate space or 
area coverage to the individual higher secondary school based on number of total 
school and given area extent. The Assumption is that farther the school location, 
larger the service area and thus holds grater potentiality.  
 
Buffering is a fundamental spatial analysis operation in GIS. A buffer defines an area 
of inclusion or exclusion around a geographic feature. Buffer analysis is used to 
determine service area of Higher Secondary Schools. This method has advantage of 
specifying the distance from the service point school and creating buffers with the 
specified distance. This method is used to determine how many feeder schools lie 
within specified buffer distance of the higher secondary school location. In order to 
identify the most potential schools weight is assigned to each of the Higher Secondary 
School. Accessibility measures include following components for weight allocation: 
- Area coverage (larger the area grater the coverage) 
- Number of feeder schools (higher score to larger number of feeder school) 
- School location distance from main road (shorter the distance from main road,    
 higher the score). 
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Figure 1: Overall GIS analysis model 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
But the model doesn't apply in all conditions, because the physiographic characteristic 
of the country is not uniform. Nepal has high altitudinal variation ranging from 60 
Masl to 8000 Masl within the mere width of 200 Km. Therefore, the assign value or 
score differs from place to place. The attributes query and proximity analysis gives 
the real information of required infrastructure and area coverage of given higher 
secondary school. Same analytical process is used to determine examination center. 
Weitage is given to the number of students, accessibility, physical facilities and 
security concern.   
 
5. Conclusion 
 
This paper summarizes the phases and process of building the educational decision 
support system through GIS in HSEB Nepal. It illustrates the successful 
implementation of the planning process taking decision based on GIS technology. GIS 
is not only decision making tool, it is a tool to help planners/managers make decision 
and it is visual tool that helps to know own surrounding for layperson too. Therefore 
Social geographer claim that most of our thinking and public discourse involves some 
form of geospatial thinking. GIS gives solution for decision making with strong 
analytical and visualization capability. 
 
GIS as DSS have been proved very important in many performance thrusts on rational 
decision making in HSEB by providing the planners integrated geographic scenario of 
HSS where they are located. There is a need for more strategic planning of HSIs to 
identify the best location and that would help regulate the uncontrolled growth in the 
number of HEIs and programs. Furthermore, there is a need to eliminate some 
programs that are undergoing duplication and overlapping in terms of spatial coverage 
and /or program coverage. GIS can help the educational planners develop suitable 
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plans in this respect. The GIS exactly indicates point coordinates (latitude and 
longitude) and other spatial data elements in each HEIs, and EMIS incorporates other 
socioeconomic and educational information of the given area. GIS mapping and 
EMIS are the part of the information system. Such type of information and strong 
analytical system would be more applicable to make educational policy and structure 
of federal republic of Nepal. The analysis of database gives complete way out for 
educational planning and management as decision support system.  
 
Acknowledgement 
 
First of all the author would to acknowledge and thanks to Prof. Dr. Upendra Kumar 
Koirala Vice chairman (HSEB), Mr. Ram Bahadur Khadka Member Secretary 
(HSEB), and  Mr. Narayan Prasad Koirala Joint-Secretary, head Planning and 
Monitoring Division (HSEB), without their inspiration, I could not be able to prepare  
this paper therefore they are really my mentor. Also thanks to Mr. Yograj Gautam for 
valuable comments and to the team of the Planning and Monitoring Division of HSEB 
for their cooperation. 
 
References 
 
Al_Honbali et All, nd.  Integration of Geo-imagery and vector data into school 

mapping GIS data model for Educational Decision Support 
System in Jordon. 

 
Carios M. Pascual, et All, 2004 A Geographic Information System base  
   Decision Support System for Mapping    
   Philipines Higher Educational Institutions. 
 
CERID, 1999  Prospective Secondary Schools for up-gradation to Higher  
   Secondary Level: A Study on the Potential and Possibilities,
   Kathmandu: Research Centre for Educational Innovation and 
   Development (CERID), TU, Kathmandu, Nepal.    
 
CEDA, 2002  EMIS and School Mapping of Higher Secondary Institutions, 
   Kathmandu: Centre for Economic Development and  
   Administration (CEDA) TU, Kathmandu, Nepal. 
 
HSEB, 2005 Higher Secondary Education Perspective Plan Framework 

(2006-2020), HSEB, Sanothimi Bhaktapur, Nepal 
 
Johnson and Pellika, 2005 Interactive Geographic Information Systems (GIS)  
   Application for European Upper secondary Schools. 
 
Lo C.P. et All, 2002 Concepts and Techniques of Geographic Information Systems, 
   Prentice Hall of India Pvt. Ltd., New Delhi India.  
 
Steven J. Hite 2008  School Mapping and GIS in Educational Micro-Planning,  
   Working Document, International institute for Educational  
   Planning (UNESCO). 
 


