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ABSTRACT

This study was carried to model and analyses the travel time within Awka urban area for post primary schools pupils and teachers
using Geographic Information Systems (GIS) Techniques. The coordinates of each school was obtained using a hand-held global
positioning system receiver and plotted on the base map. A geospatial database was created using data collected from schools through
questionnaires, after which spatial and attribute queries were carried out. Travel time analysis was performed to ascertain the various
time it would take a student coming from a particular location within the urban area to get to school either in a vehicle or on foot. The
results showed that 54% of the schools in Awka urban area were located at areas with less traffic.
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1. INTRODUCTION

The post primary education also known as secondary school is the second stage of education. It follows elementary primary education and is sometimes
followed by the university (tertiary) education. The formal education occurs during adolescence which starts within the ages of 11 and ends between the
ages of 16 and 18years, although there are considerable from country to country, secondary education is usually 6years.The challenging problem
induced by human population in recent years in awka urban area and environs has increased the pressure on road infrastructure by commuters.
Students in the study area consider post primary school location accessibility via road infrastructures as a predetermination to choice of schools to
attend because of the time travel considerations to and from school. Idhoko, Maduabuchukwu and Dere, (2021).

Geographic information systems (GIS) has been demonstrated as tool for the successful modeling of post primary schools and creating of spatial
database of post primary schools, (Idhoko, Maduabuchukwu and Dere, 2021).

2.THE STUDY AREA

Awka is the capital of Anambra State, and lies between latitude 6.2220° N, and longitude 7.0821° E with an estimated population of 301,657 As of
2006 Nigerian census. The city is located in the center of the densely populated Igbo heartland in south east Nigeria. Awka is in the tropical rainforest
zone of Nigeria and experiences two distinct seasons brought about by the two predominant winds that rule the area: the southwestern monsoon winds
from the Atlantic Ocean and the northeastern dry winds from across the Sahara desert. The economy of Awka city revolves primarily around
government since many state and federal institutions are located there. Awka hosts the State Governor's Lodge, State Assembly and State Ministries for
Health, Education, Lands, and Water.


https://en.wikipedia.org/wiki/Anambra_State
https://en.wikipedia.org/wiki/Igboland
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Figure 1: Showing Post Primary Schools in Awka Urban Area

3.REVIEWED LITERATURES

Idhoko et al (2021), study the distribution of post primary schools in awka urban using a geospatial modeling methodology. The study find out that
about 75% of the post primary schools in awka urban area are day schools without boarding facilities.

Moses et al (2012), in their study carried out a spatial analysis on the educational facility situation of the sector to get a better understanding in order to
evaluate the extent of the challenges faced. The purpose of their study was to illustrate how GIS can be used in addressing the educational planning
problems through a case study of educational facilities in Busia County. The study involved inventory mapping of all the educational facilities in the
County in the backdrop of existing road networks, analysis of the regional distribution of educational facilities, and evaluation of spatial accessibility to
the facilities. Demographic data were used in demand analysis for various educational services within the county. Using the demand ratios such as
school age population to primary schools,

Idowu (2012), in his research aimed at developing a GIS database for private and public secondary schools in his study area so as to enable effective
and efficient planning and management of these schools. His research was achieved through identification of private and public secondary schools in
the study area, mapping the secondary schools in the study area with some basic facilities, generating the attribute data of the public and private
secondary schools and finally, creation of GIS database for schools. The attribute data was obtained through the administration of questionnaires to the
schools; also a satellite image of the study area was obtained using Google earth to derive the base map through the digitizing process. The coordinates
of each school were obtained using a hand-held GPS receiver to geo code the schools on the base map. Finally, a GIS database was created and the
spatial and attribute data encoded and analysis was carried out using Arc GIS 9.2 software. The result therefore obtained from the database provides the
users with a working environment for data management and also allows efficiency query of information needed for school manage ment.

Fabiyi et al (2015), in their study examined the spatial distribution of post-primary education in Yewa South local government area, in the southwestern
Nigeria. The locations of post-primary schools in the study area were captured through handheld Global Positioning systems (GPS) receivers and the
spatial analyses were carried out in the GIS platform. The results showed a dispersed pattern for the overall assessment of spatial distribution in the
areas. However, a clustered pattern was obtained for 9 electoral wards while a dispersed pattern was obtained in Ilaro ward (a relatively urban ward).
According to the research, some students in the public post primary schools travel as much as 5 kilometers mostly on foot to school every working day.
The paper concludes that spatial reengineering and reorganization of post-primary school is necessary in the study area if the access to educational
facilities would be enhanced.

Alfred et al (2015), in their research aimed at developing a Geographic Information System (GIS) database for private and public secondary schools in
their study area so as to enable effective and efficient planning and management of the schools. Their aim was achieved through identification of
private and public secondary schools in the study area, mapping the secondary schools in the study area, with some basic facilities, generating the
attribute data of the public and private secondary schools and finally, creating a Geographic Information System (GIS) database for schools. The
attribute data were obtained from school’s official records and personal interview with the school management. A topographical map of the study area
was obtained in other to derive the base map through the digitizing process. The coordinates of each school were obtained using a hand-held Global
Positioning System (GPS) receiver to georeference the schools on the base map. Finally, Geographic Information System (GIS) databases were created
with the spatial and attribute data encoded. The analysis was carried out using ArcView 3.2a software. The result of the database provides the users
with a sound working environment for data management and also allows for efficiency in querying of information needed for school management.
Asiyai (2012), in his study investigated school facilitates in public secondary schools in Delta State, Nigeria. The purpose of his study was to find out
the state of the facilities, the types of maintenance carried out on the facilities by school administrators, the factors encouraging school facilities
depreciation and the roles of school administrators in the management and maintenance of school facilities. The study employed the ex-post factor
research design. A questionnaire was drafted which served as the instrument for data collection from 640 respondents selected through stratified
sampling techniques from all the 358 public secondary schools in the state. The result of the findings revealed that school facilities in the schools are
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generally in a state of disrepair. The result further revealed that the maintenance carried out on school facilities was inadequate for majority of the
facilities.

4 METHODOLOGY

This project was achieved using the Geospatial mapping techniques of (Idhoko et al 2016), however, the flowchart of the methodology was modified to
reflect the various methods and steps which was employed to gather, analyze and produce the data required for this project. The flowchart of the
methodology adopted in this study is shown below:

PLANNING
« Analysis of data requirement
« Analysis of hardware, software and equipment requirement
« Analysis of data source etc.

]

DATA ACQIUSITION
(Ground thruthing, Quick Bird imagery, Questionnaires, others)

),

/~ N\

o ‘\\ //,,

Database Modelling
And Creation

Network Analysis DATA PROCESSING/ANALYSIS | Buffer And Intersect
GPS data processing Operation
School Distribution
Spatial Data Queries

Result And Presentation

Figure 2: Flow chart of methodology

5. RESULTS PRESENTATION

The results obtained from the analysis performed in the spatial database using ArcMap 10.5 software are presented. The results of the database queries
were presented in form of digital maps and graphic displays. Also results obtained from the GIS analysis such as the spatial queries, buffering and
intersect operations, network analysis and spatial overlay performed on both the database and the map was present

5.1 Result of Traffic Index Analysis around Post Primary Schools in the Study Area

This analysis was performed to determine schools which fell within the roads with heavy, moderate and less traffic. The analysis shows that schools
within areas with heavy traffic have high incidents of students coming late for classes compared to those with moderate and less Traffic.. The results of
the analysis are shown (Figure 3 to.5). The buffer was conducted using a distance of 100 meters from the school to the road.
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Figure 3. Result showing schools around areas of heavy traffic
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Figure 4.: Result showing schools around areas of moderate traffic
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Figure 5. Result showing schools around areas of Less traffic

The result from the analysis as shown from the images above, shows that five (5) schools fall in areas with heavy traffic, five (5) in areas of moderate
traffic and twelve (12) in areas with no or less traffic. This however implies that students in schools within areas with heavy traffic or moderate traffic
are not safe. From the result, it can further be stated that 54% of the post primary schools in the study area are sited at areas with less traffic which
means safety is assured for some of the students within the post primary schools in the study area

5.2 Result Travel time accessibility index

This analysis was performed to determine the time it would take a student living at a particular location to get to the facility which in this case is the
school either on foot or a vehicle. In order to achieve this task, a calculation for time was made making reference to the speed as well as the
distance/length of the road. Below shows the speed for major road, minor road and streets:

Major road = 80km/hr

Minor road = 60km/hr

Streets = 40km/hr

The speed it would take for a student trekking on foot was calculated using the time it took to cover a distance of 100 meters on foot. Hence, the speed
was computed thus:

Speed = Distance
p " Time
The time it took to cover a distance of 100 meters was 0.875 minutes. And so speed for trekking is given as 114.286m/min or 1.9047m/sec on foot.

length (distance)
Speed

The length of the roads were calculated using the calculator geometry tool and thus the time computed using the formula: Time = . The
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figure below shows time calculated in minutes:
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Figure 6. Showing Calculated Time

The calculated time was then used for the travel time analysis, which involved the use of the network analyst tool. The analysis ran yielded the below

result:
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Figure 7 showing result of Travel Time Analysis
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Figure 8: Showing result of Trekking Time Analysis

The result obtained in (figure 7), shows the time it would take a student coming from the highlighted region to Igwebuike grammar school. The result
showed that it would take one (1) minute for a student around the blue polygon area to get to the school, two (2) minutes for a student around the green
polygon area, five (5) minutes for a student around the light brown polygon area, and seven (7) minutes for a student around the orange polygon area.
The result further showed that for igwebuikegrammer school, it would take a relatively short time for a students living around any of the highlighted
location or region to get to the school.
The result obtained in (figure 8), shows the time it would take a student coming from the highlighted region to Igwebuikegrammer school and Nnamdi
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Azikiwe high

school respectively on foot. The result showed that it would take five (5) minutes for a student around the blue polygon area to get to the school, ten
(10) minutes for a student around the green polygon area, fifteen (15) minutes for a student around the yellow polygon area, twenty (20) minutes for a
student around the red polygon area, and thirty-five (35) minutes for a student around the pink polygon to get to school while on foot. The result further
showed that for igwebuikegrammer school and Nnamdi Azikiwe high school respectively, it would take a relatively short time for a student living
around the blue, green and yellow region to get to school than students living around the red and pink region while trekking.

6.CONCLUSION

This Study has demonstrated that Geographic information System (GIS) tools can be used in the modeling and analyzing travel time for students in post
primary schools in the study area. The study revealed that takes between 6 minutes to 35 minutes travel time for students trekking to school within the
study area while it takes an average of 7 minutes travel time for most students to commute to post primary school locations in study area. The study
also found out the challenge of students trekking to school locations far from their residential locations, get to school late for classes and lectures. This
study has shown that GIS as a tool can be used to store, manipulate, and analyze data relating to post primary schools geospatial data. This study
concludes that, in order to ascertain effective travel time to post primary school locations for students within the study area, the state government is
needed to make policy formation on free transportation for students to and from post primary school locations in the study area. It is therefore
recommended that the state government should intervene in improving road infrastructures within the study area.
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