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Abstract  

The study examines 

the spatial distribution 

of secondary schools in 

Birnin Kebbi 

Metropolis, this study 

focused on the 

identification of spatial 

concentration and 

disparity in the  

distribution of public 

facilities as well as the 

identification of gaps 

or deficiencies in 
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Introduction  
Infrastructural 

facilities are vital 

resources that 

facilitates all-round 

development of man 

and his environment. 

One vital 

infrastructural aspect 

that needs to be 

vigorously developed 

is the educational 

infrastructure. 

Urbanization in the 

Third World 

Countries brings in its 

wake many 

advantages and 

disadvantages. The 

disadvantages usually 

have to do with the 

difficulties in 

controlling urban 

growth and with 

making available 

resources or 

infrastructures to 

sustain the increasing 

demands for essential 

public services like 

education, health, 

housing and so on.  

Keywords:    

GIS, Spatial, 

Analysis, Buffer, 

Tools 

 



 

INTERNATIONAL JOURNAL OF ENV. DESIGN & CONST. MGT. 

(VOL. 13 NO.4) DECEMBER, 2020 EDITIONS 

 
  
 
 

157 

different wards of the 

city. the procedure 

involves acquisition 

and plotting GPS 

coordinates of each 

Secondary school in 

the administrate map 

of the study area using 

ArcGIS as tool for 

analysis, A buffer of 

500m radius was 

created around the 

schools and it was 

discovered that the 

secondary schools are 

overcrowded within 

the urban area while a 

few public secondary 

schools are found in 

some rural areas as 

against the UNESCO 

standard of 2km 

walking distance.

 

NOBEME Jonathan and AYANWOLE A. Kayode (2009) 

Education has provided the impetus for socio-economic 

transformation in many parts of the world. The provision of 

educational facilities is crucial for producing literate citizens that are 

required to develop a nation (UNICEF, 2010).  

Nigeria needs to revamp the educational system in order to attain the 

vision of becoming one of the largest economies by the year 2020.One way 

of achieving this is to have proper information on the location and 

distribution of educational facilities across the various political regions of 

the country, in order to ensure equity in the distribution of these facilities 

(Olamiju and Olujimi, 2011).  

The constitution of the Federal Republic of Nigeria has obliged the 

government to provide free and compulsory basic education for all the 

citizens. The basis for achieving this is not mere provision of educational 

facilities alone, but such facilities must be equitably distributed in order to 

reach out to the hitherto neglected rural population. Inobeme and 

Ayanwole (2009) 

The development of educational infrastructure is a pre-requisite to 

national development. Educational facilities are very important in both 

rural and urban areas. Therefore, their distribution and accessibility have 

become issues of interest to surveyors (Olamiju and Olujimi, 2011). The 

reason for this interest is based on desire to improve the quality of human 

life. Government has a direct role to play in the provision of educational 

facilities. One of the most outstanding educational problems in Nigeria, as 

in other parts of the developing world, is the inadequate number of 
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secondary schools especially in the northern part of the country (Inobeme 

and Ayanwole, 2009). 

A spatial distribution is the arrangement of a phenomenon across the 

Earth's surface and a graphical display of such arrangement is an 

important tool in geographical and environmental statistics. A graphical 

display of a spatial distribution may summarize raw data directly or may 

reflect the outcome of more sophisticated data analysis. (Abbas, I., 2012.) 

Mapping enables professionals to understand complex spatial 

relationships visually so as to plan effectively and efficiently Abbas, Idowu 

Innocent α, Abdulqadir, Hussain Zaguru σ & Bello, Mohammed Nanoh  

(2014) 

The role of monitoring and evaluation is that of coordinating all activities 

in order to create an efficient and aesthetically pleasing physical 

environment for all forms of human activities in order to create an 

environment which has quality of acceptable standards for health and 

efficiency, and which enable individuals, families and communities to live 

and work in a satisfactory manner (Vagale, 1971).  

 

PROBLEM STATEMENT 

One of the most outstanding educational problems in Nigeria, as in other 

parts of the developing world, is the inadequate number of secondary 

schools in various parts of the country especially in the northern part. The 

problem of inadequate secondary schools is aggravated by locational 

inequalities in the location of the few available schools. The spatial 

disparity in the distribution of secondary school is most severe between 

urban and rural areas, although the majority of the population of Nigeria 

inhabit the rural areas, yet in terms of secondary schools these are the most 

neglected segment of the population. Even in the urban areas, there is 

imbalance or disparities in the location of schools due to a number of 

factors ranging from political to environmental accessibility i.e. within the 

urban areas, there are variations in the distribution of secondary schools 

among different zones of the cities. INOBEME Jonathan and AYANWOLE A. 

Kayode (2009) 

Academics, as well as practitioners, have been interested in studying the 

spatial distribution of school institutions (Yeates 1963; Mishan 1969). The 
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roots of this field of research emerged in the 1960s. A number of studies 

revealed many problems associated with the location of schools. Muibi, K. 

H. (2015) London (1990 1992) demonstrated that the application of a 

location allocation model is a useful approach in the study of schools 

locations in Trinidad and Tobago. He illustrated the importance of spatial 

planning, especially when it involved public facilities such as secondary 

schools with the overall objective of distance minimization. 

Jahan and Oda (1999) conducted a study focused on the identification of 

spatial concentration and disparity in the distribution of public facilities as 

well as the identification of gaps or deficiencies in different wards of the 

city. The study found that certain wards are more developed in terms of a 

particular facility, while others lag far behind the mean level of 

development in the city in terms of that same facility.This has necessitated 

the need to have a map that will show the distribution pattern of the 

secondary schools in Birnin Kebbi L.G.A. 

Adejuyigbe (1973) observed that low patronage of schools in Nigeria could 

be attributed to several factors such as distance and type of facility 

available. Therefore, there is the need to understand the pattern of the 

distribution of schools in an area to enhance their access and utilization. In 

the past few years, relevant studies have been carried relating to utilization 

of educational facilities in Nigeria.For example, Abbas I (2012) developed 

a database management system for mapping of secondary education 

infrastructure in Kaduna State of Nigeria. Moreover, Olamiju and Olujimi 

(2011) analyzed the location of public educational facilities in Nigeria. 

 Similarly, Musa and Mohammed (2012) examined the spatial distribution 

of secondary schools in Bida Town of north central Nigeria. They observed 

inequality in the distribution of the schools and low level of utilization by 

the residents. Recently, Ogunyemi et al. (2014) employed Geographical 

information system (GIS) to analyze accessibility to secondary schools in 

Ogun State of southwestern Nigeria. Their findings revealed that only 

about 50% of the students have good access to schools in the area. Also, 

Mustapha et al. (2015) used GIS techniques to evaluate accessibility to 

government primary schools in Ilorin West of Kwara State in north central 

Nigeria.  
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GIS provides the appropriate method of analyzing the spatial distribution 

of educational facilities. Geographic information system (GIS) is rapidly 

being developed and applied in a no-limit list of applications. Planning in 

particular, have greatly benefited from this effective and efficient 

technology. GIS are used today in several planning applications including 

land use planning, health care planning, and transportation planning. 

Evaluation of services distribution is considered as one of the planning 

fields that could benefit from using this novel technology. Adepoju, O. 

(2007). 

To the best researcher’s knowledge, no work has been done on spatial 

distribution in both private and public secondary school, in Birnin Kebbi 

Local Government using questionnaire and Global Positioning System 

(G.P.S) for positioning, paherps if it exits may be that of spatial distribution 

in Birnin Kebbi metropolis, conducted by Danjuma Suraju unpublished. 

Therefore the need for this project to fill the gap. 

Attention is focused here on the spatial distribution of secondary schools 

in Birnin kebbi local Governrnent, which both public and private secondary 

schools considered. Hence, the need for accurate mapping and monitoring 

of the spatial distribution of secondary schools in Birnin Kebbi local 

Governrnent for equitable distribution of educational materials. 

INOBEME Jonathan and AYANWOLE A. Kayode (2009) assessed the spatial 

distribution of Government Owned Secondary Schools (GOSS) in the Zaria 

Area. It reveals that the spatial distribution of Government Owned 

Secondary Schools in Zaria area is very uneven. They further argues that 

uneven distribution of Government Owned Secondary education facilities 

as well as their inadequacy and inefficiency encourage the proliferation of 

Private Owned Secondary Schools (POSS) and has serious consequences 

on the educational services provided and therefore, the quality of 

education and its standard is in shamble. 

Hosea Tanko *, Buhari Ayuba, Mugu A. Barnabas (2017) Creating a spatial 

geo database for public secondary schools facilities in Sabon-Tasha 

education zone Kaduna state, Nigeria, Their findings revealed an inequality 

in the provision of educational facilities placing some LGA’s to be 

educationally disadvantage in the study area 
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Therefore, the mapping and monitoring of the secondary schools will 

provide an opportunity for maintenance and effective distribution and re- 

distribution of the education facilities, so as to create a new landscape that 

will bring about lasting solution to the problem of educational delivery in 

the study area.  

 

AIM AND OBJECTIVES 

Aim 

The aim of this study is to analyze the spatial distribution of secondary 

schools in Birnin Kebbi metropolis using GIS.  

 

OBJECTIVES 

The aim of this research was achieved through the following objectives: 

a. To create spatial database for secondary school in Birnin Kebbi 

metropolis 

b. Identify and map the spatial distribution of secondary schools in the 

study area.  

c. Analyze the distribution pattern of the secondary schools in the 

study area.  

d. To produce a map showing all the locations of both public and 

private secondary school, a buffer of 500m radius around all the 

secondary schools in the study area 

 

Materials and method  

Data types and sources  

The following data were required for this study:  

o Comprehensive data of the secondary schools: This was obtained 

from the Ministry of Education Kebbi State for the year 2019. The 

total number 45 both  public and private secondary schools within 

the study area. Information contained in the data includes; school 

name, address, location and year of establishment.  

o Location and Coordinates of each school in the study area: 

Coordinates of each secondary school was obtained using the 

Garmin 76C5X Handheld GPS receiver. This was used to display on 

the map of the study area the location of the secondary schools.  
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o Administrative map of the study area: Administrative map of Kebbi 

State was sourced from the Ministry of Lands and Survey to serve as 

the base map. The LGA’s were digitized to display the location of all 

the secondary schools 

o Existing literature from journals, seminar papers, reports, theses, 

textbooks, conference proceedings and web references formed the 

Secondary data. 

o Google Earth Image of Birnin Kebbi local government. This was 

obtained from Google Earth  (2014)  

 

RESULTS AND DISCUSSION 

This presents the results of the research work with a table showing school 

coordinates and another presenting the database created for schools in the 

study area. Maps for the study area were also presented.  

 

Table 1: Geographical Location/Coordinates of Secondary Schools in 

Birnin kebbi Local Government  
S/N NAME OF THE  SCHOOL 

 

YEAR OF 

ESTABLISHMENT OF 

SCHOOL 

EASTING’S 

 

NORTHINGS 

 

LOCATION OF THE 

SCHOOL 

1. G.D.S. G/GWAJI QUARTERS 2005 634039 1379071 URBAN 

2. ABDULLAHIFODIO DAY SEC. SCH. 

B/KEBBI 

1980 630928 1378474 G.R.ANEPA, BIRNIN-KEBBI 

3. JUNIOR SECONDARY SCHOOL GIRLS 

ALIERO 

2018 636825 137891 ALIERO QUARTERS 

4. EMIR HARUNA COLLEGE B/K 2014 635076 1379340 GWADANGWAJI AREA 

5. COMPREHENSIVE INTERNATIONAL 

SCHOOL (CIS) 

2008 636257 1379448 GWADANGWAJI B/K 

KEBBI STATE 

6. KEBBI STATE SCHOOL FIR SPECIAL 

NEEDS 

1992 639112 1381019 B/K ZAURO ROAD KEBBI 

STATE 

7. J S SBAYANTASHA 2009 630450 1375016 BAYAN TASHA 

8. HAJIYAKUBRA GOVERNMENT DAY 

SEC SCHOOL 

2018 629028 1377514 ILLELAYARI AREA 

9. NAGARICOOLEGEBIRNINKEBBI 1914 629271 1376856 WESTERN PART OF 

BIRNINKEBBI 

10. GOVERNMENT DAY SEC. SCH. 

M/GWANDU B/K 

2009 629390 1376853 M/GWANDU OPPOSITE 

NAGAL SC. 

11. GOVT GIRLS' UNITY COLLEGE  1960 629974 1377086 ABDULLAHIFODIO ROAD, 

B/KEBBI 

12. ATIKUBAGUDU J S S (GIRLS) 2018 629619 1377162 MAKERARGWANDU 

B/KEBBI 

13. G.D.SS. BADARIYA B/KEBBI 2006 627164 1375596 BADARIYA AREA B/KEBBI 

14. EXCEL PRIVATE SCHOOL 2005 628688 1375837 BADARIYA AREA B/KEBBI 
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15. SALAMATUHUSAINIGOVT (GILRS) 

SEC SCHOOL 

1980 629011 1376023  

BADARIYA AREA B/KEBBI 

16. A.D.S.S (BOYS) B/KEBBI 1987 628975 1374866 BESIDE FMC B/K 

17. G.D.S.SJUNJU 2009 631003 1376521 NASSARAWA I 

18. GOVERNMENT GIRLS DAY 

SECONDARY SCHOOL TUDUNWADA 

2013 

 

630628 

 

1377865 

 

 

MURTALAMUHAMMAD 

WAY T/W B/K 

19. BASAURA INSTITUTE OF 

COMPREHENSIVE EDUCATION (BICE) 

2004 

 

631175 

 

1376695 

 

 

EMIR HARUNA ROAD, 

B/KEBBI 

20. UMMAH ACADEMY B/K 2014 629621 1377304 NADJACENT TO B/K 

LOCAL GOVT 

21. ABI PRIVATE SCHOOL B/KEBBI 1999 627849 1375782 BADARIYA B/KEBBI 

22. THE PAN AFRICA PRIVATE SCHOOL  2004 626420 1376165 BADARIYA OPPOSITE 

MORAL BARRACK 

23. KEBBI CAPITAL COLLAGE 

INTERNATIONAL B/K 

2015 635076 1377175 KM 15SANI 

ABACHABYE.PASS 

SOLID SCIENCE  2004 036.206 1375527 BESIDE 

NADANIYABADARIYA 

24. JODA INTERNATIONAL SCHOOL  1997 361546 1377642 NO 6 BAUCHI ROAD G.R.A 

25. ULTIMATE SCHOOL  

 

1996 

 

626232 

 

1376146 

 

ALONG BADARIYA ROAD 

OPPSITE MORAL QTS 

26. GDSSJUNJU 2009 631003 1376521 NASSARAWA I 

27. GOVERNMENT DAY SECONDARY 

SCHOOL    

 

2015 

 

643809 

 

1381855 

 

MURTALAMUHAMMAD 

WAY T/W B/K 

28. YAMUSA SCIENCE ACADAMY 2015 643809 1381855 ZAURO  B/KEBBI LOCAL 

GOVT 

29. J S SRUGARFULANI 2011 633722 1375988 BYE PASS NEAR SS 

QUARTERS 

30. UNIQUE PROGRESIVE SCHOOL  1996 629589 1375388 BESIDE HALIRUABDU 

STADIUM 

31. AL IHSAN INTERNATIONAL SCHOOL 

NO 43  

2015 626667 1375715 ALONG MOPOL POLICE 

QUARTERS 

32. DR. AMINA  GC B/K 2013 638031 1378298 BYE PASS NEAR SS 

QUARTERS 

33. GAISSAMBURSA 2010 645183 1382417 AMBURSA B/KEBBI LOCAL 

GOVT 

34. GDSSGESSE 2006 632714 1376930 GESSE 

35. GDSSZAURO 2002 641439 1382400 ZAURO  B/KEBBI LOCAL 

GOVT 

36. GDSSAMBURSA 1991 646038 1382719 AMBURSA B/KEBBI LOCAL 

GOVT 

37. ADSS (GIRLS) B/KEBBI 1987 629109 1374868 BESIDE MEDICAL CENTER 

38. G D SS KOLA 2009 620809 1375574 KOLA B/KEBBI LOCAL 

GOVT 

39. G D SSMAKERA 1982 622107 1375574 MEKERA B/KEBBI LOCAL 

GOVT 

40. G D SSGULUMBE 2003 649897 1370838 GULUMBE B/KEBBI LOCAL 

GOVT 
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41. J S SJANZOMO 2009 649897 1376277 JANZOMO B/KEBBI LOCAL 

GOVT 

42. BRILLIANCE SCHOOL 1997 631355 1377332 G R A B/KEBBI LOCAL 

GOVT 

43. A D S S (BOYS) B/K 1987 628975 1374866 BESIDE FMC B/K 

44. ALL BRIGHTER KID  2010 632780 1376468 GESSE 

45. HIGH STANDARD SCHOOLS 

 

2000 

 

630024 

 

1374771 

 

BEHIND PHCN 

TRANSMISSION JEGA 

ROAD 

Source: Field Survey, 2019. 

 

From table 1 shows the list of all the secondary schools obtained from the 

ministry of education Kebbi state, the coordinate were acquired with the 

handheld GPS and the year of establishment of the schools was acquired 

through the use of questionnaire. Nagari Science College was discovered to 

be the oldest school established in 1914 while government day secondary 

school Aliero quarters is the newest school established in 2018 in Birnin 

Kebbi metropolis 

 

Spatial Distribution of Secondary School in Birnin Kebbi Metropolis 

 
Fig. 1 spatial distribution of all the secondary schools within the study area. 
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Source: Field Survey, 2019 

Fig 1 presents the spatial distribution of all secondary schools within the 

study area, it reveals that the schools are overcrowded in the urban area 

and far apart out the city. 

 

Spatial Distribution of Public Secondary Schools In Birnin Kebbi local 

Governemnt 

Fig .2: public secondary school in the study area 

Source: Field Survey, 2019 

 

Fig 2 shows the spatial distribution of public secondary schools in the 

metropolis highlighted in light blue. it further reveals that the public 

secondary schools are distributed with a large number crowded in the 

head quota, may be as a result of large population found in the urban area 

and very few found in the rural area. The public secondary schools follow 

a normal pattern of the settlement in the study. 
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Spatial distribution of private secondary schools in Birnin Kebbi local 

Government 

Fig 4.3 below shows the spatial distribution of private secondary schools 

in Birnin Kebbi metropolis highlighted in light blue. it further reveals that 

the private secondary schools are concentrated within the urban area, may 

be as a result of less population found in the rural area which hinder their 

business. The private secondary schools are only within the populated 

urban settlements with non in the rural area.   

 

Spatial distribution of private secondary schools in Birnin Kebbi local 

Government 

 
Fig .3 showing all private secondary school in the study area,  

Source: Field Survey, 2019. 

 

Spatial Distribution of Secondary Schools Buffering At 500m 

Figure 3 below Shows the Spatial distribution of all secondary schools in 

Birnin kebbi metropolis, to sustaining the standard by UNESCO which state 

that the minimum walking distance between schools is 2km. However, in 

this research 500m radius zones selected for buffering. From the figure it 

shows that there are connections in some areas because of the proximity 



 

INTERNATIONAL JOURNAL OF ENV. DESIGN & CONST. MGT. 

(VOL. 13 NO.4) DECEMBER, 2020 EDITIONS 

 
  
 
 

167 

of the schools in the densely populated areas. The result further reveals 

that the number of schools found in the urban area are enough  

 

Spatial Distribution of Secondary Schools Buffering At 500m 

 
Fig.4 Buffering of 500m was use to analyze. 

Source: Field Survey, 2019. 

 

Spatial Distribution of Proposed Secondary Schools within Buffer Zone 

Figure 5: below present a buffer zones of propose secondary schools at 

radius of 2km. from the figure which shows that there are no overlaps or 

intersection of the propose secondary school with any school within the 

standard of UNESCO, which state that the minimum distance between 

schools is 2km. The result further suggest that there is need for 

establishment of secondary schools within the settlement mostly in the 

rural areas.  
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Spatial Distribution of Proposed Secondary Schools within Buffer Zone 

Figure 5: present a buffer zones of propose secondary schools 
Source: Field Survey, 2019. 
 
CONCLUSION  
GIS Technology was employed as a tool to analyse the spatial distribution 
of secondary  schools in Birnin Kebbi metropolis. A large number of public 
secondary school were found to be over crowded in the head quota, may 
be as a result of large population found in the urban area and very few 
public secondary schools are found in the rural area. the private secondary 
schools are concentrated within the urban area and non in the rural area. 
In the end base on the buffer analysis, four additional secondary schools 
where proposed to satisfy the UNESCO standard of 2km walking distance. 
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