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ABSTRACT
This study conducts a spatial distribution analysis of primary and secondary schools within selected areas of Ilorin East and Moro Local Government Areas (LGAs) in Kwara State, Nigeria. Utilizing Geographic Information Systems (GIS) techniques, the research evaluates the geographic accessibility, spatial equity, and service coverage of educational facilities across both urban (Ilorin East) and rural (Moro) settings. School locations were georeferenced through field surveys and secondary data collection. Spatial analysis methods, including Nearest Neighbor Analysis (NNA), Buffer Analysis, and Network Analysis (travel distance/service area delineation), were applied to assess patterns of distribution, proximity to settlements, and compliance with planning standards.
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CHAPTER ONE
INTRODUCTION
1.1	BACKGROUND OF THE STUDY
Distributional analysis using a Geographic Information System (GIS) approach has emerged as a critical methodology for understanding spatial patterns, disparities, and relationships across various disciplines, including geography, ecology, urban planning, and public health. GIS integrates spatial data collection, storage, analysis, and visualization to examine how phenomena are distributed across geographic spaces, enabling researchers to identify clusters, gradients, and anomalies that may not be apparent through traditional statistical methods (Longley et al., 2015). This approach leverages spatially referenced data, such as coordinates, administrative boundaries, or environmental variables, to model interactions between human and natural systems, offering insights into issues like resource allocation, environmental justice, and disease spread (Goodchild, 1992). 
The evolution of GIS technology since the 1960s, driven by advancements in computational power and data availability, has transformed distributional analysis from a descriptive tool into a predictive and prescriptive framework capable of simulating scenarios and informing policy decisions (Tomlinson, 1968). For instance, in environmental science, GIS-based distributional analysis has been pivotal in mapping species habitats, assessing deforestation impacts, and modeling climate change effects (Franklin, 2009). Similarly, in social sciences, it has been used to analyze socioeconomic inequalities, such as access to healthcare or educational facilities, by overlaying demographic data with spatial infrastructure networks (Openshaw, 1984). 
A key strength of GIS lies in its ability to handle multi-layered datasets, facilitating the integration of qualitative and quantitative variables to uncover complex spatial relationships (Chrisman, 1999). However, challenges such as data resolution limitations, spatial autocorrelation, and the ecological fallacy—misinterpreting group-level patterns as individual behaviors—remain critical considerations (Anselin, 1988). Recent innovations, including machine learning integration and real-time geospatial analytics, have further expanded the scope of distributional analysis, enabling dynamic modeling of urban growth, disaster response, and infectious disease outbreaks (Chen et al., 2020). Despite its technical complexity, the ethical implications of GIS, such as privacy concerns and biased data representation, underscore the need for interdisciplinary collaboration and methodological transparency (Elwood, 2006). Overall, GIS-based distributional analysis continues to redefine spatial research paradigms, offering a robust framework for addressing global challenges through spatially informed decision-making.

1.2	STATEMENT OF THE PROBLEM
The uneven distribution and accessibility of primary and secondary schools in parts of Ilorin East and Moro Local Government Areas (LGAs) of Kwara State present a critical challenge to educational equity and community development. Despite the fundamental role of education in socioeconomic advancement, disparities in school availability, infrastructure quality, and geographic accessibility persist across these regions, disproportionately affecting rural and underserved populations. Existing educational planning often lacks spatially explicit data, leading to gaps in understanding how school locations align with population density, terrain, and transportation networks. For instance, in Moro LGA, characterized by scattered rural settlements and rugged terrain, students in remote villages may travel long distances to reach schools, exacerbating absenteeism and dropout rates. Conversely, in urbanizing areas of Ilorin East LGA, rapid population growth and unplanned urbanization have strained existing school infrastructure, resulting in overcrowded classrooms and unequal resource allocation. These issues are compounded by socioeconomic factors, as households in low-income neighborhoods often lack access to well-equipped schools, perpetuating cycles of educational disadvantage. Furthermore, the absence of a comprehensive GIS-based analysis hinders policymakers’ ability to identify spatial clusters of educational deprivation, optimize school siting, or prioritize infrastructure upgrades. This gap is critical, as traditional demographic data alone cannot account for the spatial dynamics influencing school accessibility, such as road connectivity, land use patterns, or environmental barriers. Without a spatially informed approach, interventions risk reinforcing existing inequalities, leaving marginalized communities further behind. Additionally, the reliance on outdated administrative boundaries and aggregated datasets may obscure localized disparities, a problem exacerbated by the modifiable areal unit problem (MAUP) in spatial analysis (Openshaw, 1984). The integration of GIS could address these limitations by mapping school distribution against variables like population density, poverty indices, and travel time, enabling targeted interventions. However, challenges such as data scarcity, inconsistent georeferencing of schools, and limited technical capacity in local governance structures complicate such efforts. The urgency of this problem is heightened by Kwara State’s broader goals of improving literacy rates and achieving Sustainable Development Goal 4 (SDG 4) on inclusive education. A systematic GIS-driven distributional analysis is thus essential to unravel the spatial inequities in educational access, inform evidence-based policymaking, and ensure that no child is left behind due to geographic or socioeconomic barriers.

1.3	AIM AND OBJECTIVES OF THE PROJECT
1.3.1	AIM
The aim of this project is to carry out a Distributional Analysis of some selected PRIMARY AND SECONDARY SCHOOLS PART OF ILORIN EAST AND MORO LOCAL GOVERNMENT OF KWARA STATE USING GIS APPROACH 
1.3.2	OBJECTIVES
The objectives of this study are to: 
(1) map the spatial distribution of primary and secondary schools in selected areas of Ilorin East and Moro Local Government Areas (LGAs) of Kwara State, Nigeria, using GIS to visualize their geographic locations and infrastructure quality; 
(2) evaluate the accessibility of schools by analyzing travel distances, terrain constraints, and transportation networks to identify barriers affecting student mobility, particularly in rural and peri-urban communities; 
(3) assess equity in school distribution by comparing availability and resource allocation (e.g., classrooms, facilities) between urban and rural zones, and correlating these patterns with socioeconomic and demographic data; 
(4) quantify service coverage gaps by overlaying school locations with population density data to determine areas with unmet demand or oversupply of educational infrastructure;
(5) analyze spatial clustering or dispersion of schools using statistical tools (e.g., nearest neighbor analysis, spatial autocorrelation) to identify underserved or marginalized communities;
(6) propose evidence-based recommendations for optimizing school placement, improving infrastructure planning, and prioritizing interventions to reduce geographic and socioeconomic disparities in educational access, in alignment with local development goals and global targets such as Sustainable Development Goal 4 (SDG 4). 
1.4	SCOPE OF THE PROJECT
The project scopes are the stages that will be involve to achieve our aims.
i. Project planning
ii. Recce
iii. Data acquisition 
iv. Data processing
v. Data analysis
vi. Data presentation
vii. Technical report writing
1.5	PERSONNEL
The students listed below were the members of this group who participated in the execution of the project.		
NAME							MATRIC NO.		
								
						

1.6	SIGNIFICANCE OF THE STUDY
This study holds significant value for educational planning, policy formulation, and community development in Kwara State and similar regions grappling with spatial inequities in educational access. By employing a GIS-based approach to analyze school distribution in Ilorin East and Moro Local Government Areas, the research provides a spatially explicit framework to identify gaps in educational infrastructure, particularly in underserved rural and peri-urban communities. The findings will directly inform policymakers, urban planners, and education stakeholders about the geographic disparities in school accessibility, enabling targeted interventions to address barriers such as long travel distances, rugged terrain, and inadequate transportation networks. For marginalized populations in Moro LGA’s remote villages or overcrowded urban zones in Ilorin East, the study’s insights could catalyze infrastructure upgrades, new school constructions, or improved resource allocation, thereby reducing dropout rates and enhancing educational outcomes. Academically, the study contributes to the growing body of literature on geospatial applications in educational equity, demonstrating how GIS can bridge the gap between demographic data and spatial realities to address systemic inequalities. It also advances methodologies for integrating socioeconomic variables with spatial analysis, offering a replicable model for other regions in Nigeria and beyond. Furthermore, the alignment of the study’s recommendations with Sustainable Development Goal 4 (SDG 4) underscores its relevance to global efforts to promote inclusive education, ensuring that localized interventions contribute to broader national and international development agendas. For Kwara State, the research supports evidence-based governance by equipping local authorities with actionable data to prioritize investments, optimize school siting, and foster equitable access to quality education. Ultimately, the study emphasizes the transformative potential of geospatial technologies in addressing entrenched social challenges, advocating for a shift from generalized planning to precision policymaking rooted in spatial justice. 


1.7  	STUDY AREA
The study area for this project is situated on Part of Ilorin East and Moro Local Government Area of Kwara State. The geographic location of the study area lies between latitude 08º 30' 00"N and latitude 08º 30' 05"N and between longitude 04º 36' 55" and longitude 04º 37' 05" and the total area covered was about 12.300 hectares.
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CHAPTER TWO
LITERATURE REVIEW
2.1	HISTORICAL DEVELOPMENT AND EVOLUTION OF GIS FOR DISTRIBUTIONAL STUDIES
	Geographic Information Systems (GIS) have revolutionized spatial analysis by providing tools to capture, manage, analyze, and visualize geographically referenced data, enabling researchers to explore patterns, relationships, and trends across space and time. The origins of GIS trace back to the 1960s, when early computational advancements allowed for the digitization of spatial data, exemplified by Roger Tomlinson’s pioneering work in developing the Canada Geographic Information System (CGIS) for land-use planning and resource management (Tomlinson, 1968). These foundational efforts laid the groundwork for GIS as an interdisciplinary tool, integrating cartography, statistics, and database management. By the 1980s, the advent of desktop GIS software, such as ESRI’s ArcGIS and open-source platforms like QGIS, democratized access to spatial analysis, shifting its application from specialized government projects to broader academic, environmental, and urban studies (Longley et al., 2015). 
The evolution of GIS for distributional studies has been particularly transformative, as it moved beyond static mapping to dynamic modeling of spatial phenomena. For instance, early applications in public health leveraged GIS to map disease outbreaks, revealing spatial clusters of infections and informing targeted interventions (Clarke et al., 1996), while environmental scientists employed it to model species distributions and habitat suitability (Franklin, 2009). The integration of remote sensing data in the 1990s further enhanced GIS capabilities, enabling large-scale environmental monitoring and precision in spatial analysis (Jensen, 2005). 
A key milestone was the conceptualization of GIScience by Michael Goodchild, who emphasized the theoretical underpinnings of spatial analysis, including scale dependency, spatial autocorrelation, and the modifiable areal unit problem (MAUP), which remain critical considerations in distributional studies (Goodchild, 1992; Openshaw, 1984). Over time, GIS has incorporated advanced statistical and machine learning algorithms, allowing researchers to predict spatial patterns, simulate scenarios, and address complex questions such as urban sprawl or climate change impacts (Chen et al., 2020). 
Despite these advancements, challenges persist, including data resolution limitations, ethical concerns over privacy in geospatial data, and the need for interdisciplinary collaboration to address "wicked" spatial problems (Elwood, 2006; Anselin, 1988). Today, GIS is indispensable in distributional analysis, bridging gaps between qualitative and quantitative data to inform equitable policymaking, from optimizing public service delivery to advancing social justice agendas. Its historical trajectory underscores a shift from descriptive mapping to prescriptive analytics, solidifying its role as a cornerstone of modern spatial research.
2.2	TECHNIQUES AND TOOLS IN GIS-BASED DISTRIBUTIONAL ANALYSIS
GIS-based distributional analysis relies on a suite of specialized tools and techniques designed to process, analyze, and visualize spatial data, enabling researchers to uncover patterns and relationships that inform decision-making across disciplines. Widely used GIS software platforms such as ArcGIS (a commercial suite developed by ESRI) and QGIS (an open-source alternative) provide robust environments for integrating diverse datasets, from vector-based administrative boundaries to rasterized environmental layers. These tools support advanced spatial techniques such as interpolation, which estimates values across unsampled locations using methods like Inverse Distance Weighting (IDW) or Kriging, critical for mapping phenomena like air pollution gradients or soil quality variations (Jensen, 2005). Buffer analysis, another foundational technique, creates proximity zones around features—such as schools, healthcare centers, or rivers—to assess accessibility, service coverage, or environmental impact, as seen in studies evaluating educational access within walking distances (Goodchild, 1992). Network analysis tools model connectivity through transportation systems, calculating optimal routes or service areas, while overlay analysis combines multiple spatial layers to identify intersections, such as flood-prone zones overlapping with low-income settlements. For distributional studies, spatial autocorrelation techniques (e.g., Moran’s I) detect clustering or dispersion of features, such as hotspots of disease incidence or economic deprivation, addressing questions of equity and resource allocation (Anselin, 1988). Modern GIS platforms also integrate machine learning algorithms, enabling predictive modeling of urban expansion or habitat suitability (Chen et al., 2020). Open-source libraries like GDAL and PostGIS extend functionality for handling large datasets, while participatory GIS (PGIS) tools engage communities in mapping local knowledge, bridging technical and social perspectives (Elwood, 2006). Despite their versatility, the effectiveness of these tools depends on data quality, scale appropriateness, and user expertise. For instance, coarse-resolution data may obscure micro-scale disparities, while overly complex models risk misinterpretation by non-specialists. Nonetheless, GIS tools and techniques remain indispensable for translating raw geospatial data into actionable insights, whether optimizing public service delivery, mitigating environmental risks, or advancing spatial justice agendas. Their continuous evolution—driven by advancements in cloud computing, real-time data streams, and AI integration—ensures their relevance in addressing increasingly complex spatial challenges.
2.3	APPLICATION AREAS OF DISTRIBUTIONAL ANALYSIS
The role of Geographic Information Systems (GIS) in topographic data management is transformative, revolutionizing how spatial information is stored, analyzed, and visualized. GIS serves as a centralized platform for integrating diverse topographic datasets—such as elevation models (e.g., DEMs, LiDAR), contour lines, hydrologic networks, and land cover—into a unified georeferenced framework. This integration enables efficient storage through structured spatial databases (e.g., geodatabases) that support large-scale data organization, versioning, and metadata management. For instance, Burrough and McDonnell (1998) emphasize that GIS’s relational database architecture allows seamless layering of raster (elevation grids) and vector (streams, roads) data, ensuring interoperability and reducing redundancy.
In terms of analysis, GIS provides advanced tools to derive actionable insights from topographic data. Slope, aspect, and curvature calculations enable terrain characterization, while hydrological modeling tools simulate water flow and watershed delineation (Li et al., 2005). Spatial overlays of topography with socio-economic or environmental datasets (e.g., flood risk zones, infrastructure layouts) support decision-making in urban planning and disaster management. Longley et al. (2015) highlight how GIS facilitates 3D terrain analysis, such as line-of-sight visibility for telecommunications or military applications, and cut-and-fill calculations for engineering projects. Machine learning integration, as noted by Hengl and Reuter (2009), further enhances predictive modeling of erosion or landslide susceptibility by correlating topographic indices with historical data.
For visualization, GIS transforms raw topographic data into intuitive maps and models. Tools like hillshading, 3D rendering, and contour interpolation create dynamic visual representations of terrain, aiding in education, public engagement, and policy formulation. Platforms such as ArcGIS Pro or QGIS enable interactive web maps, allowing stakeholders to explore elevation profiles or simulate landscape changes (e.g., sea-level rise). Clarke (2003) underscores how GIS democratizes access to topographic information through user-friendly interfaces and open-source platforms like Google Earth, which combine satellite imagery with elevation data for global-scale visualization.
Moreover, GIS enhances collaboration by enabling real-time data sharing across disciplines. Cloud-based systems (e.g., ArcGIS Online) allow multiple users to update and analyze topographic datasets simultaneously, fostering transparency in projects like transportation planning or environmental conservation. However, challenges such as data resolution limitations and computational demands persist, as Fisher and Tate (2006) caution, necessitating rigorous error-checking and scalable infrastructure.
In summary, GIS bridges the gap between raw topographic data and actionable knowledge, empowering industries—from agriculture to defense—to leverage terrain intelligence with unprecedented precision. By harmonizing storage, analysis, and visualization, GIS has become indispensable in managing the Earth’s dynamic surface, as Rhind (1999) aptly describes in the context of the "digital earth" paradigm.
2.4	RECENT ADVANCES AND TRENDS IN GIS DISTRIBUTIONAL ANALYSIS
Recent advances in GIS distributional analysis have been propelled by the convergence of emerging technologies, expanding the scope, accessibility, and precision of spatial research. Web GIS platforms, such as ArcGIS Online and open-source tools like Leaflet, have democratized spatial analysis by enabling cloud-based data sharing, real-time collaboration, and interactive public dashboards. These platforms allow stakeholders in Ilorin East and Moro LGAs to visualize school distribution maps alongside live demographic data, fostering participatory decision-making and community engagement (Goodchild, 2020). 
The integration of real-time data streams from IoT sensors, social media, and mobile devices has further revolutionized temporal-spatial analysis, offering dynamic insights into urban mobility, disaster response, or disease spread. For instance, during the COVID-19 pandemic, real-time GIS dashboards tracked infection rates and vaccine delivery, optimizing resource allocation in underserved regions (Chen et al., 2020). 
AI-enhanced GIS, powered by machine learning and deep learning algorithms, automates complex tasks such as feature extraction from satellite imagery (e.g., identifying informal settlements in rapidly urbanizing areas) or predictive modeling of future land-use changes in Moro LGA’s rural landscapes. AI-driven tools like Google Earth Engine enable large-scale environmental monitoring, detecting deforestation or crop health trends with unprecedented speed and accuracy (Gorelick et al., 2017). 
Additionally, 3D GIS and augmented reality (AR) are transforming urban planning by simulating infrastructure projects in immersive environments, allowing planners to assess the spatial equity of school placements in Ilorin East’s expanding neighborhoods. The rise of spatial data science has also bridged GIS with big data analytics, leveraging tools like Python’s GeoPandas and R’s sf package to process vast, heterogeneous datasets—from high-resolution LiDAR scans to anonymized mobile GPS traces—revealing micro-scale disparities in service accessibility. However, these advancements raise ethical and technical challenges, including data privacy concerns with real-time tracking, algorithmic bias in AI models, and the digital divide limiting access to Web GIS tools in low-resource settings (Elwood, 2020). 
Despite these hurdles, the fusion of GIS with cutting-edge technologies underscores a paradigm shift toward proactive, data-driven governance. By harnessing AI, real-time analytics, and participatory platforms, modern GIS not only diagnoses spatial inequities but also anticipates future challenges, enabling policymakers to design resilient, equitable interventions aligned with global sustainability goals.
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[bookmark: _Toc211218742][bookmark: _Toc211237101][bookmark: _Toc416351726][bookmark: _Toc416352027][bookmark: _Toc416356196][bookmark: _Toc416356371][bookmark: _Toc416864110][bookmark: _Toc416864604][bookmark: _Toc416870077][bookmark: _Toc14877305][bookmark: _Toc14879687]	This chapter deals with stages and techniques involved in the execution of the project task from the, reconnaissance to data capture, database design up to the analysis stage and information presentation.
[bookmark: _Toc416356213][bookmark: _Toc416356383][bookmark: _Toc416864355][bookmark: _Toc416864616][bookmark: _Toc416870084][bookmark: _Toc14879689][bookmark: _Toc203138867]3.1.	RECONNAISSANCE/PLANNING
Reconnaissance is the preparatory aspect of the project known as preliminary survey or investigation. It involves the collection of all necessary information relating to the job as well as making visitation to the field in order to get the real picture of the project site. Reconnaissance is of two types, namely office and field reconnaissance.
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[bookmark: _Toc416356215][bookmark: _Toc416356385][bookmark: _Toc416864357][bookmark: _Toc416864618][bookmark: _Toc416870086]This involves the collection of all necessary data such as control points coordinates, permission letter as well as logistics and planning on how to embark on the project. Ground control data and information about the job were decided to be obtained using South Dual Frequency Global Positioning System owing to the nature and large area involved
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	Station
	Northing(m)
	Easting(m)
	Height(m)

	PBIL3306
	940288.197
	678281.701
	355.212

	PBIL3304
	940275.508
	678254.250
	350.532



Source: office of surveyor general kwara state
3.1.2	FIELD RECONNAISSANCE
This involved visiting the project site to have an overall view of the few of the schools to be surveyed. The station points were marked out along road junctions and at convenient points to be able to capture data of the area. At the end of the whole exercise, a sketch diagram known as recci diagram shown below in fig. 3.6. The type of analysis to be carried out was also known from the survey carried out. The configuration of the hardware and the software system required of the work were also known through field recci and also in the choice of appropriate model and structure to use.
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3.2	EQUIPMENT USED AND SYSTEM SELECTION
EQUIPMENT USED
The equipment used for this project includes the following:
i. 1 number of South Dual Frequency Global Positioning System and accessories
ii. 1 number of Downloading cable
iii. Computer system
iv. Field book and writing materials
SYSTEM SELECTION
HARDWARE REQUIREMENT
i. [bookmark: _Toc417294795][bookmark: _Toc417294900][bookmark: _Toc417295107][bookmark: _Toc417411648][bookmark: _Toc14877311][bookmark: _Toc14879693][bookmark: _Toc304983870][bookmark: _Toc304985198][bookmark: _Toc305062546][bookmark: _Toc305064197][bookmark: _Toc305064604][bookmark: _Toc305065283]Operating System: windows 10
ii. [bookmark: _Toc417294796][bookmark: _Toc417294901][bookmark: _Toc417295108][bookmark: _Toc417411649][bookmark: _Toc14877312][bookmark: _Toc14879694]Device: HP laptop
iii. [bookmark: _Toc417294797][bookmark: _Toc417294902][bookmark: _Toc417295109][bookmark: _Toc417411650][bookmark: _Toc14877313][bookmark: _Toc14879695]Model: Intel® core(TM)2 DUO
iv. [bookmark: _Toc417294798][bookmark: _Toc417294903][bookmark: _Toc417295110][bookmark: _Toc417411651][bookmark: _Toc14877314][bookmark: _Toc14879696]Processor Speed: 2.40GHz
v. [bookmark: _Toc417294799][bookmark: _Toc417294904][bookmark: _Toc417295111][bookmark: _Toc417411652][bookmark: _Toc14877315][bookmark: _Toc14879697]RAM: 4.00 GB
vi. [bookmark: _Toc417294800][bookmark: _Toc417294905][bookmark: _Toc417295112][bookmark: _Toc417411653][bookmark: _Toc14877316][bookmark: _Toc14879698]System type: 64-bit operating system
SOFTWARE REQUIREMENTS
1. Notepad
2. Microsoft excel
3. AutoCAD 2007 was used for plotting
4. ArcGis 10.2 was used for data analysis, spatial search and creation of database
5. Microsoft word 2007 for report writing
[bookmark: _Toc416356218][bookmark: _Toc416356388][bookmark: _Toc416864360][bookmark: _Toc416864621][bookmark: _Toc416870088][bookmark: _Toc14879699]6. Microsoft power point for information presentation
[bookmark: _Toc203138870]3.1.3	TEST OF INSTRUMENTS
The only instrument test was the test of the South Dual Frequency Global Positioning System. South Dual Frequency Global Positioning System Base was set up on a station and the Rover was taken to two points A&B at an interval of about 30m to test for distance and coordinate accuracy.
	All the necessary adjustment was carried out before the start of observation. The observation was done and the following data were recorded
	Status (P):
	Fixed

	Horizontal Root Mean Square (H):
	0.014

	Vertical Root Mean Square (V):
	0.021

	Satellite Number (S):
	10+4


	Communication Mode (Channel):
	4

	Time (T)
	11:05:38


[bookmark: _Toc203138871][bookmark: _Toc416356212][bookmark: _Toc416356382][bookmark: _Toc416864354][bookmark: _Toc416864615][bookmark: _Toc416870083][bookmark: _Toc14879688]3.3	CONTROL CHECK
[bookmark: _Toc519633078]Control check was carried out on the beacons PBIL3306 and PBIL3304 in order to ensure whether they were still maintaining their original positions. The reference receiver (base receiver) was set on PBIL3306 while the rover receiver was set on PBIL 3304. The following are the result obtained
[bookmark: _Toc203015767][bookmark: _Toc203037558][bookmark: _Toc203138952]Table 3.7: Coordinate of the observed and the original values of PT 02
	Station
	Northing(m)
	Easting(m)
	Height(m)
	Status
	Remark

	PBIL3304
	940288.197
	678281.701
	355.212
	
	ORIGINAL

	PBIL3304
	940288.212
	678281.681
	350.532
	     FIXED
	OBSERVED

	DISCREPANCY
	   0.015
	  0.O20
	
	
	


Source: - Field work 
[bookmark: _Toc519633071]The result shows that the control pillars were in Situ and in good condition for the survey operation. In the case of the instrument, it can be concluded to be in good working condition.
[bookmark: _Toc203138872]3.4	 DATA ACQUISITION
Basically, there are two ways of acquiring data for any project; these are primary data acquisition and secondary data acquisition.
Primary Data Acquisition
	The primary data acquisition includes both spatial and attributes data. The data set of the spatial data was acquired through the use of South Dual Frequency Global Positioning System and the attribute data was acquired through social survey that involved asking questions from the residents anything concerning the utility in the area.
SECONDARY DATA SOURCE
An imagery of the area was acquired through Updated Google earth; this was used to ascertain the extent of coverage of the project area.
[bookmark: _Toc416356224][bookmark: _Toc416356391][bookmark: _Toc416864366][bookmark: _Toc416864624][bookmark: _Toc416870090][bookmark: _Toc14879705][bookmark: _Toc203138873]3.4.1	GEOMETRIC DATA ACQUISITION
South Dual Frequency Global Positioning System was used for this geometric data acquisition. The base of South Dual Frequency Global Positioning System was set up on a Second Order Control at sangokulende area, number PBIL3306, we performed all necessary temporary, permanent adjustment, and instrument configuration was carried out, the existing coordinate of the occupied point was inserted on the data logger of the base instrument which is (940288.197). The rover of the instrument was configured with base station as follows:
· The unit of observation……..Minna Datum Zone 31P
· Ellipsoid…………………..Rinex 
· Range …. 50km radius
· Observational procedure….. Stop and Go
[bookmark: _Toc203138874]After all setting was done; we start the observation by taking the rover to first point in Sango for coordinate acquisition to determine the other details. The coordinates were stored in the instrument memory of the rover which has been connected to the base. This process was repeated throughout the subsequent stations (schools). 
3.4.2	ATTRIBUTE DATA ACQUISITION
            We acquire attribute date through questionnaire feasibility studies, the following are data acquired:
· Total number of class rooms in each school
· Total of pupils/Student in each class
· Total number of Pupil/Students in each school
· Population of each locality/environment
· Ministry of Education guideline for sitting schools
[bookmark: _Toc416356226][bookmark: _Toc416356393][bookmark: _Toc416864368][bookmark: _Toc416864626][bookmark: _Toc416870092][bookmark: _Toc14879707][bookmark: _Toc203138875]3.5	DATA PROCESSING
This process described how data is converted into information. Data are organized into structure group and database. The data acquired were downloaded using South Dual Frequency Global Positioning System cable to transfer data into personal computer and AutoCAD 2016 with ArcGIS 10.1 version was used for all drawings and database creations.
[bookmark: _Toc14879761][bookmark: _Toc203138876]3.6	DATABASE DESIGN
[bookmark: _Toc211218744][bookmark: _Toc211237103][bookmark: _Toc416351728][bookmark: _Toc416352029][bookmark: _Toc416356198][bookmark: _Toc416356373][bookmark: _Toc416864112][bookmark: _Toc416864606][bookmark: _Toc416870079][bookmark: _Toc14878345][bookmark: _Toc14879762]	The database is the heart of a GIS. The process of designing such a database is called data modeling. Data Model is the simplification and representation of reality, that is the process by which the real world entities and their inter-relationships are analyzed and modelled in such a way that maximum benefits are derived while utilizing a minimum amount of data. A database is as an organized, integrated collection of non-redundant data stored so as to be capable of use by different logical paths. It involves the following segments: Reality, Conceptual design, logical design and physical design.KufoniyiOlajide (1998)
In database design, four basic steps were normally taken. These steps are:-
1. View of reality.
2. Translation of reality to conceptual model.
3. Physical design.
4. Translation of conceptual model to logical design.
Fig 3.2: Design and Construction Phases of a Spatial Database (Kufoniyi, 1998)
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[bookmark: _Toc416356199][bookmark: _Toc416864341][bookmark: _Toc416864607][bookmark: _Toc14879763][bookmark: _Toc203138953]SPATIAL DATABASE
[bookmark: _Toc416356200][bookmark: _Toc416356375][bookmark: _Toc416864342][bookmark: _Toc416864608][bookmark: _Toc416870080][bookmark: _Toc14879764][bookmark: _Toc203138877]3.6.1    VIEW OF REALITY
	Realities were articulated based on geographical data within the study area with respect to Government schools distribution. In this case reality includes the Type of School, Number of classrooms, and population of students.
The creations of spatial database are in three phases. These are:-
i. Conceptual design phase, that is the arrangement or decision on how the view of reality will be simplified to satisfy the information required.
ii. Logical design that is the representation of the data model, designed to reflect the recording of the data in computer system called data structure.
iii. Physical design phase, this is the implementation of the type of GIS software to map out the data for variable manipulation, which can also take care of non-spatial queries as done with any other normal database management system (DBMS).GIS database’s fashion from the fact that the data elements of the database are closely interwoven and therefore need to be structured for easy integration retrieval
According to Healey (1991), a proper database organization needs to ensure the following:-
1. Flexibility in the design to adapt to the needs of different users.
2. A system of validation checks to maintain the integrity and consistency of the data elements.
3. A controlled and standardized approach to data input and updating.
4. A level of security for minimizing damage to the data.
5. [bookmark: _Toc416356201][bookmark: _Toc416356376][bookmark: _Toc416864343][bookmark: _Toc416864609][bookmark: _Toc416870081][bookmark: _Toc14879765]Reducing redundancy in data storage
[bookmark: _Toc203138878]3.6.2    CONCEPTUAL DESIGN
This is the representation of the human conceptualization of reality in simplified manner in such a way that a minimum amount of data is utilized to satisfy the project requirement to achieve its aim. The aim is to determine the basic entities, the spatial relationship and their corresponding attributes. What must be decided is how the entities are going to be represented but still satisfy the information requirement of the individual or organization concerned. The following were identified:
i. The related data sets
ii. Basic geometric and thematic data components of the application, which are node, arc, polygon (polygon only came in for the perimeter of the study area)
iii. The basic spatial object, their attributes and interrelationship. These spatial object were points and lines

[bookmark: _Toc416356203][bookmark: _Toc416864345][bookmark: _Toc416864611]Fig. 3.4: Schools and its attribute  NODE       
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[bookmark: _Toc14879766]

[bookmark: _Toc416356206][bookmark: _Toc416356381][bookmark: _Toc416864348][bookmark: _Toc416864614][bookmark: _Toc416870082][bookmark: _Toc14879768][bookmark: _Toc203138879]3.6.3       LOGICAL DESIGN

[bookmark: _Toc203139029]This refers to the translation of conceptual model into logical design to represent a data model which can be acceptable by the computer that is the representation of data in a computer memory. In this stage, the data were structured to describe logically arrangement of data in the database. Relational data structure was chosen to implement the model because of its flexibility capability very wide deployment within and outside GIS.From the entity-relationship diagram, the following tables were designed.


Attribute of School table
	S/NO
	ATTRIBUTE COLUMN
	DESCRIPTION

	1
	S_ID
	SCHOOL IDENTITY

	2
	SCH_AREA
	SCHOOL AREA

	3
	SCH_STATUS
	SCHOOL STATUS


[bookmark: _Toc416356235][bookmark: _Toc416356400][bookmark: _Toc416864377][bookmark: _Toc416864633][bookmark: _Toc416870099][bookmark: _Toc14879774][bookmark: _Toc203138880]
3.6.4	PHYSICAL DESIGN
This is the representation of data format of implementation software which is usually done at the beginning of the database creation phase. The software used is ArcGIS 10.1
[bookmark: _Toc416356236][bookmark: _Toc416864378][bookmark: _Toc14879775][bookmark: _Toc203139030]Table 3.11: Data Declaration
	
FIELD NAME
	

Data Type
	FULL PROPERTIES      Allow null values
	

Default values
	

Length
	

Geometry type
	

Grid

	Shape
	Geometry
	Yes
	Nil
	Nil
	Point
	

	Id
	 integer
	Yes
	Nil
	Nil
	Nil
	

	Location
	Text
	Yes
	Nil
	25
	Nil
	

	school_source
	Text
	Yes
	Nil
	25
	Nil
	

	Easting
	Float
	Yes
	Nil
	Nil
	Nil
	

	Northing
	Float
	Yes
	Nil
	Nil
	Nil
	


[bookmark: _Toc416356237][bookmark: _Toc416356401][bookmark: _Toc416864379][bookmark: _Toc416864634][bookmark: _Toc416870100][bookmark: _Toc14879776][bookmark: _Toc203138881]
3.7   DATABASE IMPLEMENTATION
	The Arc GIS was lunched. The default table created for the graphics was then edited and other fields were formed .The table was populated to link schools, location and population with their attributes from where queries were made. The extract of attributes and topples created for the project are shown below
[bookmark: _Toc416356239][bookmark: _Toc416356403][bookmark: _Toc416864386][bookmark: _Toc416864636][bookmark: _Toc416870102][bookmark: _Toc14879781][bookmark: _Toc203138883]3.7.1	DATA SECURITY
[bookmark: _Toc211218990][bookmark: _Toc211237349]This refers to the protection of data against unauthorized disclosure, alteration or destruction. The main aim is to protect the integrity of the data against system malfunctioning, virus, infection, technical hiccups or human error. Database security deals with all various aspect of protecting the database content, its owners and its users. Security measures include the use of fire proof vault, the preparation of microfilmed duplicates or regular creation of backup copies for all computer files and controlled access to sensitive areas.
[bookmark: _Toc416356240][bookmark: _Toc416356404][bookmark: _Toc416864387][bookmark: _Toc416864637][bookmark: _Toc416870103][bookmark: _Toc14879782][bookmark: _Toc203138884]3.7.2	DATA INTEGRITY
	This is the process of ensuring that the data in the database is accurate and setting of certain constraint to prevent inconsistency in the database. Integrity of the database must be ensure at all times, thus care must be taken when inserting data and updating the database. The integrity enforced/utilized by Arc GIS 10.2 is that of data type constraint. The software prevents for example a text value from being entered in a field that was declared as number. Also to ensure quality in GIS, separate databases were created for graphic data and non-graphic data. They were linked via identification codes. In this way each file could be managed separately.
[bookmark: _Toc416356241][bookmark: _Toc416356405][bookmark: _Toc416864388][bookmark: _Toc416864638][bookmark: _Toc416870104][bookmark: _Toc14879783][bookmark: _Toc203138885]3.7.3	DATABASE MAINTENANCE
[bookmark: _Toc203138886]Proper keeping, updating and management of database ensure on its currency and fitness for the purpose for which the database was created. The quality of the database depends on its currency and its fitness for use as a decision support system and must be maintained.


CHAPTER FOUR
[bookmark: _Toc203138887]4.0	RESULT AND DISCUSSION
[bookmark: _Toc203138888]4.1	NAME OF SCHOOLS CONSIDERED FOR THE PROJECT
	The schools considered for this project are both Primary and Secondary schools in Part of Ilorin East, South and Moro Local Government Area of Kwara State. From the table below, we have total number of (17) seventeenth schools for the distribution analysis within the part of the study area.
[bookmark: _Toc203138954]Table 4.1: Name of Schools
	S/N
	NAME OF SCHOOL
	ADDRESS
	LGA
	STATUS 

	1
	Govt Day Sec Sch
	Sango, Ilorin
	





ILORIN EAST
	Secondary

	2
	Govt Day PriSch
	Sango, Ilorin
	
	Primary

	3
	GalikiPri. Sch
	Sango, Ilorin
	
	Primary

	4
	Maya/ IleApaPriSch
	Maya, Ilorin
	
	Secondary

	5
	Eleko LGEA
	Idi Ori, Ilorin 
	
	Primary

	6
	OkeOse LGEA
	Abanta road
	
	Primary

	7
	Sentu LGEA
	Lajiki road
	
	Primary

	8
	Govt Girls College
	Old jebba road
	
	Secondary

	9
	C.S.S. OkeOyi
	Jolasun Road
	
	Secondary

	10
	LGEA OkeOyi
	Old Jebba Road
	
	Primary

	11
	LGEA Sch II OkeOyi
	Lanwa Road
	
	Primary

	12
	Tepatan Sec Sch
	Oyun, Ilorin 
	


MORO
	Secondary 

	13
	TepatanPriSch
	Oyun, Ilorin
	
	Primary

	14
	Sch of Special Needs
	Oyun, Ilorin
	
	Secondary

	15
	Eleko LGEA	
	Idi Ori, Ilorin 
	
	Primary

	16
	KwaraPoly Sec Sch
	KwaraPoly campus
	
	Secondary

	17
	KwaraPolyPriSch
	KwaraPoly campus
	
	Primary


Source: Field Observation Data, Author, 2025.




[bookmark: _Toc203138889]4.2	 POPULATION PER LOCATION
From the table below, we have total number of (17) seventeen schools in consideration within the part of the study area. The population of each location (community) was taken from the Population Census website using 2006 record and 2025 population projection for the analysis.
Note: - the last census was conducted in 2006 and to estimate the population for 2025, we employed the compound annual growth rate (CAGR) method. This approach assumes a constant growth rate over the specified period. 
The population of local government per yearly growth rate of 3.41% and the formula use to calculate 2025 shows below;-
	P = P◦ × (1 + r) ᶯ
Where P = final population
P◦ = initial population
              r = growth rate (3.41%)/year = 0.0341
             n = numbers of year (2025 - 2006 = 19 years) 
The 2025 approximate calculation for Ilorin East, South and Moro local government area are: 
Ilorin east =	P=207,462× (1+0.0341) ^19years = 392,307.68
Moro	   = P= 108,715 × (1+0.0341) ^19years = 205,578.50
[bookmark: _Toc203138955]Table 4.2: Name of Schools
	S/N
	NAME OF SCHOOL
	
Community
	
ADDRESS
	
2006 CENSUS 
	2025 APP. POPULATION
PROJECTION


	1
	Govt Day Sec Sch
	





    A


	





Ilorin East

	





207,462



	





392,307.68



	2
	Govt Day PriSch
	
	
	
	

	3
	GalikiPri. Sch
	
	
	
	

	4
	Maya/ IleApaPriSch
	
	
	
	

	5
	Eleko LGEA
	
	
	
	

	6
	OkeOse LGEA
	
	
	
	

	7
	Sentu LGEA
	
	
	
	

	8
	Govt Girls College
	
	
	
	

	9
	C.S.S. OkeOyi
	
	
	
	

	10
	LGEA OkeOyi
	




 B
	


MORO

	


108,715

	


205,578.50


	11
	LGEA Sch II OkeOyi
	
	
	
	

	12
	Tepatan Sec Sch
	
	
	
	

	13
	TepatanPriSch
	
	
	
	

	14
	Sch of Special Needs
	
	
	
	

	15
	Eleko LGEA	
	
	
	
	

	16
	KwaraPoly Sec Sch
	
	
	
	

	17
	KwaraPolyPriSch
	
	
	
	


Source: Field Observation Data, Author, 2025.


From table 4.2 above :- it observe that the larger population In the showing area is in community A, comprising Sango and Galiki both have a total of 3 schools and the smallest population in the showing area is in community E which comprise 1 school which is Okeose.
[bookmark: _Toc203138890]4.3	POPULATION RATIO PER LOCATION
	From the table 4.3, we have total number of (17) seventeen schools for the distribution analysis within the part of the study area in different locality; we observe their some locality has more than one school. The population of each location (community) is based on population projection for 2025 using the population census of 2006
	Note: - the last census was conducted in 2006 and to estimate the population for 2025, we employed the compound annual growth rate (CAGR) method. This approach assumes a constant growth rate over the specified period. 
The population of local government per yearly growth rate of 3.41% and the formula use to calculate 2025 shows above;-
	P = P◦ × (1 + r)ᶯ
Where P = final population
P◦ = initial population
              r = growth rate (3.41%)/year = 0.0341
             n = numbers of year (2025 - 2006 = 19 years) 
[bookmark: _Toc203138956]Table 4.3: Population Census per Locality 2006 & 2025 Approximate population projection Records
	S/N
	NAME OF LOCALITY
	
2006 CENSUS
	APPROXIMATE
POPULATION BY 2025 CENSUS
	CHILDREN (42%) OF POPULATION 3YEARS TO 18YEARS
2025 PROJECTION

	ADULTS (54%) OF POPULATION
(2025 PROJECTION)


	1
	



Ilorin East local government
	





    207,462



	





392,307.68

	





164,769
	





211,846


	2
	
	
	
	
	

	3
	
	
	
	
	

	4
	
	
	
	
	

	5
	
	
	
	
	

	6
	
	
	
	
	

	7
	
	
	
	
	

	8
	
	
	
	
	

	9
	
	
	
	
	

	10
	

Moro local government
	


108,715

	


205,578.50

	


86,343




	


111,012


	11
	
	
	
	
	

	12
	
	
	
	
	

	13
	
	
	
	
	

	14
	
	
	
	
	

	15
	
	
	
	
	

	16
	
	
	
	
	

	17
	
	
	
	
	


Source: Field Observation Data, Author, 2025

[bookmark: _Toc203138891]4.4	EXPECTED ENROLLMENTIN RELATION TO SCHOOL POPULATION
	From the table below, we have total number of (17) seventeen schools for the distribution analysis within the study area; some locality has more than one school. The population of each location (community) was projected from the Population Census of their respective local government 


[bookmark: _Toc203138957]Table 4.4: Expected Enrollment in Relation to School Population
	S/N
	LOCALITY
	NAME OF SCHOOLS PER LOCALITY
	2006 CENSUS 
	APPROXIMATE
POPULATION BY 2025 CENSUS IN THE AREA
	SCHOOL AGE PER LOCALITY
(PRI & SEC SCH)
	SECONDARY SCHOOL POPULATION FROM REGISTER
	PRIMARY SCHOOL POPULATION FROM REGISTER
	 NUMBER OF SCHOOL CHILDREN

	1
	Sango
	Govt Day Sec Sch
	










207,462




	










326,923




	

2,279
	

198

	

201
	



616


	2
	Sango
	Govt Day PriSch
	
	
	
	
	
	

	3
	Galiki
	GalikiPri. Sch
	
	
	
	
	217
	

	4
	Maya/ IleApa
	Maya/ IleApaPriSch
	
	
	


1,790
	

215

	

98
	


313

	5
	Eleko
	Eleko LGEA
	
	
	
	
	
	

	6
	OkeOse
	OkeOse LGEA
	
	
	
	302
	106
	408

	7
	Sentu
	Sentu LGEA
	
	
	1,157
	221
	-
	221

	8
	NNPC
	Govt Girls College
	
	
	338
	-
	45
	45

	9
	OKE OYI
	C.S.S. OkeOyi
	
	
	799
	-
	97
	97

	10
	OKE OYI
	LGEA OkeOyi
	







108,715
	







84,650
	-
	206
	-
	206

	11
	OKE OYI
	LGEA Sch II OkeOyi
	
	
	-
	-
	39
	39

	12
	Tepatan
	Tepatan Sec Sch
	
	
	937
	-
	201
	201

	13
	Tepatan
	TepatanPriSch
	
	
	639
	-
	87
	87

	14
	NNPC
	Sch of Special Needs
	
	
	


2,588
	62
	-
	62

	15
	ELEKO
	Eleko LGEA	
	
	
	
	199
	-
	199

	16
	KWARAPOLY
	KwaraPoly Sec Sch
	
	
	
	-
	163
	163

	17
	KWARAPOLY
	KwaraPolyPriSch
	
	
	
	-
	102
	102


Source: Field Observation Data, Author, 2025.
Note : - the percentage of children in school seems small compared to the expected number of children in schools. We assume the children in the locality are attending private schools 


[bookmark: _Toc203138892]4.5	POPULATION RATIO IN RELATION TO SCHOOL CLASS ROOM AND CLASS NUMBER
	From the table 4.5, we have total number of (17) seventeen schools for the distribution analysis within the part of the study area in different locality, though some locality has more than one school. The population ratio of each Class room number / population based on Ministry of Education regulation is taking between 28 Pupils and 32 Students for secondary level


[bookmark: _Toc203138958]Table 4.5: Population of Students in Relation To Number ofClass Room
	S/N
	NAME OF SCHOOLS PER LOCALITY
	CLASS ROOM NUMBERS PER SCHOOL
	SECONDARY SCHOOL POPULATION FROM REGISTER
	PRIMARY SCHOOL POPULATION FROM REGISTER
	 NUMBER OF 
CHILDREN INCLASS ROOM

	1
	Govt Day Sec Sch
	
6
	198
	-
	
616/18=  34.22 students per class


	2
	Govt Day PriSch
	6
	-
	201
	

	3
	GalikiPri. Sch
	6
	-
	217
	

	4
	Tepatan Sec Sch
	6
	215
	-
	
313/18= 26.08 students per class

	5
	TepatanPriSch
	6
	-
	98
	

	6
	Sch of Special Needs
	6
	302
	106
	408/6=68 students per class

	7
	Olokuta Sec Sch
	6
	221
	· 
	221/6=36.86 students per class

	8
	Maya/ IleApaPriSch
	6
	-
	45
	45/6= 7.5 students per class

	9
	Eleko LGEA
	6
	-
	97
	97/6=16.17 students per class

	10
	KwaraPoly Sec Sch
	6
	206
	-
	206/6=34.33 students per class

	11
	KwaraPolyPriSch
	6
	-
	39
	39/6=6.50
students per class

	12
	OkeOse LGEA
	6
	-
	201
	201/6=33.50
students per class

	13
	Sentu LGEA
	6
	-
	87
	87/6=14.50 students per class

	14
	Govt Girls College
	6
	62
	-
	62/6=12.75 students per class

	15
	C.S.S. OkeOyi
	6
	199
	-
	199/6=33.16 students per class

	16
	LGEA OkeOyi
	6
	-
	163
	163/6-=27.12 students per class

	17
	LGEA Sch II OkeOyi
	6
	-
	102
	102/6=17


Source: Field Observation Data, Author, 2025.
Note: - from table 4.5 it is discovered that the school in the special need has a higher student concentration of 68 pupil per class, while kwara poly primary school has the lowest pupil per class.
[bookmark: _Toc203138893]4.6 ANALYSIS OF THE RESULTS 
The following are the results derived from field data and other secondary data obtained from reliable sources:
1. The study area can be literally divided into two (2), the urban and rural community.   
2. The community tapped ‘A’ falls under the urban community while the rest can be termed rural.
3. It is observed that the schools enrollment within the urban community is much higher than the rural (sango, ganiki and school of special needs). 
4. However for both, the class enrollment seems small compared to the estimated population. 
5. Some reasons that could be adduced to this may be found in the restricted sample of our  research, that is, government schools alone. 
6. Similarly, the rural community appear averse to sending their children to school. They prefer farming. 
7. Also there seems to be more classroom spaces than the number of pupil in the classes. 
8. Apparently it can then be concluded that the distribution and availability of government school within the study area is adequate but the enrollment is less than adequate. 
9. This probably may be as a result of preference of parents for private schools than government schools.


4.6 	COSTING
The costing of this project was done using the Nigeria Institution of Surveyors (NIS) professional scale of fees for Consultant in the construction industry. The total area of the project is 39.303 hectares, the project component and their direct costs were as follows.
· RECONNAISSANCE
	PERSONAL/QUANTITY
	UNIT RATE(₦)
	DAY(S)
	TOTAL AMOUNT(₦)

	1 Senior Surveyor
	9,814.20
	2
	19,628.4

	1 Technical officer
	6,542.80
	2
	13,085.6

	2 Skilled Labour
	4,078.66
	2
	8,157.32

	Transportation
	19,826.67
	2
	39.653.34

	Basic  Equipment
	19,826.67
	2
	39,653.34

	TOTAL
	
	
	120,178



· LINE CLEARING
	PERSONAL/QUANTITY
	UNIT RATE(₦)
	DAY(S)
	TOTAL AMOUNT(₦)

	1 Assistant Surveyor
	6,540.80
	1
	6,540.80

	1Assistant Technical Officer
	4,673.43
	1
	4,673.43

	6 Labour  crew
	12,235.98
	1
	12,235.98

	Transportation
	19,826.67
	1
	19,826.67

	Basic  Equipment (6)
	19,826.67
	1
	19,826.67

	TOTAL
	
	
	63,103.55




DEMARCATION
	PERSONAL/QUANTITY
	UNIT RATE(₦)
	DAY(S)
	TOTAL AMOUNT(₦)

	11 Beacons
	23,100.00
	1
	23,100

	1 Assistant Technical Officer
	4,673.43
	1
	4,673.43

	4 Labour  crew
	8,157.32
	1
	8,157.32

	Transportation
	19,826.67
	1
	19,826.67

	Basic  Equipment
	5,664.00
	1
	5,664

	TOTAL
	
	
	61,421.42



TRAVERSING AND DETAILING
	PERSONAL/QUANTITY
	UNIT RATE(₦)
	DAY(S)
	TOTAL AMOUNT(₦)

	1 Surveyor
	9,814.20
	8
	78,000

	2 Assistant Surveyor
	13,085.60
	8
	104,684.8

	6 Labour  crew
	12,235.98
	8
	97,887.84

	Transportation
	19,826.67
	8
	158,613.36

	Basic  Equipment
	28,323.80
	8
	226,590.4

	TOTAL
	
	
	665,776.4







DATA EDITING AND PROCCESING 
	PERSONAL/QUANTITY
	UNIT RATE(₦)
	DAY(S)
	TOTAL AMOUNT(₦)

	1 Principal Surveyor
	13,085.60
	3
	39,256.8

	1  Surveyor
	7,944.83
	3
	23,834.49

	1 Assitant Technical Officer
	4,673.43
	3
	14,020.29

	Computer Accessories
	21,242.85
	3
	63,728.55

	TOTAL
	
	
	140,840.13



· PLAN AND MAP PRODUCTION
	PERSONAL/QUANTITY
	UNIT RATE(₦)
	DAY(S)
	TOTAL AMOUNT(₦)

	1 Senior Surveyor
	9,814.20
	1
	9,814.2

	1 Technical Officer (CAD)
	6,542.80
	1
	6,542.8

	Standard set(Computer,plotter)
	28,323.80
	1
	28,323.8

	TOTAL
	
	
	44,680.8





· SUMMARY OF THE COST RATE
	ITEM
	PROJECT QUANTITY
	UNIT RATE(₦)

	1
	Reconnaissance
	120,178

	2
	Land clearing
	63,103.55

	3
	Demarcation
	61,421.42

	4
	Traversing and detailing
	665,776.4    1,140,975.55

	5
	Data Editing and processing
	140,840.13

	6
	Plan and map production
	44,680.8

	7
	Technical report
	44,975.25

	8
	Accommodation
	225,000

	11
	VAT 5%
	57,048.78

	
	TOTAL
	1,423,024.33



The total Estimated Cost of the project =1,423,024.33
(One Million Four Hundred  Twenty Three Thousand Twenty Four Naira and Thirty Three 
Kobo )
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[bookmark: _Toc490912363]SUMMARY, PROBLEM ENCOUNTERED CONCLUSION AND RECOMMENDATIONS
5.1	SUMMARY
This study underscores the transformative potential of Geographic Information Systems (GIS) in addressing spatial inequities in educational infrastructure through a focused analysis of primary and secondary school distribution in Ilorin East and Moro Local Government Areas (LGAs) of Kwara State, Nigeria. By integrating geospatial data on school locations, population density, terrain, transportation networks, and socioeconomic indices, the research revealed significant disparities in educational access, particularly between urban and rural zones. 
In Moro LGA, rugged topography and sparse transportation infrastructure exacerbate travel barriers for students in remote villages, while rapid urbanization in Ilorin East has led to overcrowded schools and uneven resource allocation, disproportionately affecting low-income neighborhoods. The application of spatial techniques such as buffer analysis, network modeling, and spatial autocorrelation (Moran’s I) identified clusters of underserved communities and quantified accessibility gaps, demonstrating how geographic and socioeconomic factors intersect to perpetuate educational inequities. 
Despite challenges such as data resolution mismatches, the modifiable areal unit problem (MAUP), and limitations in ground-truthed data, the study highlighted GIS’s capacity to synthesize complex spatial relationships into actionable insights. The findings advocate for targeted interventions, including strategic school construction in accessibility deserts, infrastructure upgrades in overcrowded urban schools, and policy reforms informed by spatially explicit evidence. Furthermore, the integration of emerging technologies—such as AI-enhanced predictive modeling, real-time GIS dashboards, and participatory Web GIS platforms—offers opportunities to dynamicize educational planning and foster community engagement. 
Ultimately, this research reaffirms GIS as an indispensable tool for bridging the gap between data-driven analysis and equitable policymaking, urging stakeholders to prioritize geographic inclusivity in the pursuit of educational justice.

5.2      PROBLEM ENCOUNTERED 
The following were the problems encountered during the execution of this project.
i. The project was financially expensive, energetic and time consuming.
ii. On the day of carrying out the practical, there was a delay in getting the instrument that resulted in getting to the site lately.
iii. [bookmark: _Toc490912365]Throughout the practical, we worked under the sun reason that we got to the site lately.
5.3	CONCLUSION
[bookmark: _Toc490912366]This study conclusively demonstrates the critical role of Geographic Information Systems (GIS) in unraveling spatial inequities in educational infrastructure and access within Ilorin East and Moro Local Government Areas of Kwara State, Nigeria. By systematically analyzing the distribution of primary and secondary schools through geospatial techniques such as buffer analysis, network modeling, and spatial clustering, the research uncovered pronounced disparities rooted in geographic and socioeconomic factors. Rural communities in Moro LGA face significant barriers due to rugged terrain and sparse transportation networks, while urban zones in Ilorin East grapple with overcrowded facilities and uneven resource distribution, disproportionately affecting marginalized populations. 
The integration of GIS with demographic and environmental data not only highlighted these gaps but also provided a framework for evidence-based solutions, such as optimized school siting, infrastructure upgrades, and targeted policy interventions. 
The study underscores the necessity of adopting spatially informed approaches in educational planning to address localized challenges and align with global agendas like Sustainable Development Goal 4 (SDG 4). While acknowledging limitations in data resolution and analytical constraints, the findings emphasize GIS’s transformative potential in bridging the gap between spatial analysis and equitable policymaking. Moving forward, leveraging emerging technologies—such as AI-enhanced predictive modeling and participatory Web GIS—can further enhance decision-making agility and community engagement. Ultimately, this research advocates for a paradigm shift toward geographic inclusivity in educational governance, ensuring that no child’s access to quality education is hindered by their spatial or socioeconomic circumstances.
5.4	RECOMMENDATION.
To address the spatial inequities in educational access identified in Ilorin East and Moro Local Government Areas (LGAs), the following recommendations are proposed:
1. Prioritize GIS-Driven Educational Planning: The Kwara State Government and educational authorities should institutionalize GIS-based spatial analysis in educational policymaking. This includes establishing a geodatabase of school locations, infrastructure quality, and demographic data to enable real-time monitoring of gaps and inform evidence-based decisions on school construction, upgrades, and resource allocation.
2. Targeted Infrastructure Development: In Moro LGA, new primary and secondary schools should be strategically sited in rural accessibility deserts identified through network analysis, particularly in communities separated by rugged terrain or lacking transportation links. In Ilorin East, overcrowded urban schools require expansion of facilities and equitable distribution of resources, such as classrooms and teaching materials, to match population density.
3. Enhance Rural Transportation Networks: Collaborate with transportation agencies to improve road connectivity to remote schools in Moro LGA, including subsidized student transportation services (e.g., school buses) to reduce travel burdens and dropout rates.
4. Community Participation in GIS Mapping: Adopt participatory GIS (PGIS) approaches to engage local communities, parents, and educators in mapping perceived accessibility barriers and prioritizing interventions, ensuring solutions align with grassroots needs and cultural contexts.
5. Capacity Building for Local Stakeholders: Train education planners, local government officials, and school administrators in GIS tools and spatial analysis techniques to foster data literacy and sustain evidence-based decision-making beyond this study.
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PERCENTAGE OF PRIMARY SCHOOL AND SECONDARY SCHOOL
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POPULATION BY SCHOOL 
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