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1- INTRODUCTION
In Education Systems of Developing Countries;
v determination of school catchments areas,

v the routes for school service buses,
v' Automatic Student Registration (ASR),

School Site
Management

Address Data — Address Information Systems
Demographic Data
Census Data
Digital Infrastructure (Digital Base Maps)
Information Technologies
Geographic/Spatial Covearges
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2- METHODOLOGY

e

Building up the digital coverages of the city; |
v Base maps (Road, Buildings..) Stop 4
v Zoning plans
v Topography

Forming attributes of the coverages; Stop 3

v Road Information
v Building Information

B Stop 2
Determination of school catchment areas /

Building up ASR by GIS techniques; [ Stop 1

Optimization the routes of school buses based on residences of the students
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2- IN TURKEY

‘CATCHMENT AREA

School catchments areas are not
determined accurately because of lack of
base maps, up-to-date information and
GIS.

Also, walking distances from student
houses to schools are not calculated

3 [ 1scrooL area
appropriately. [ nscHooL area
[] nscHooL area

i schoos
o STUDENT

So, students are faced with walking to
further schools or taking school buses.

Figure-Distance issues for allocation to
school according to existing
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3- IN THE WORLD (a)

With the help of either census or
county road information, each student
in the school district can be accurately
mapped with GIS. A current student
database is taken from the district's
student information system, and
students are mapped in GIS by a
process called geo-coding.

The address of each individual student
is matched with addresses in the
county or census road file. This results
in a point on the map for each =
student. Once students are in GIS HIHLD
format, they can be analyzed and E 5
displayed in several ways.

7 % Karadeniz Technical University
§$ c ﬂ Department of Geodesy and Photogrammetry Eng. GiSLab
3- IN THE WORLD (b)

To resolve school redistricting problem a lot
of solutions have been proposed and many
mathematic models have been designed by -
researches.

Various analyses are performed with
attendance boundaries, such as the number
of students who live in the attendance
boundary, students who attend the home
school, as well as the number of students
who live outside the attendance boundary
and attend within it.
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4- AUTOMATIC STUDENT REGISTRATION (ASR) MODEL

GIS DATABASE [
administation
Addi B A
Y T
A Lol secunty nst
SR OTHERDATA | ®
CONERACES ATTRIBUTES . W
Roads data (type, drive time, Themaie CIS Meps A Governorship.
Roads oa 3 3
School locations turn, one way, traffic light..) Other Digital Systems R
School calchments areas  School data (capacites, Implementations | |
Topography teachers.) Resuts | | N | oo
Administrative Boundaries. Census data Specific Applications | | © || aomiistation
Satellite Images Address data Data Sharing
Security Inst. Address referenced files Data Chancing
U Management data e
EEZDRID Socio-economic data o
,,,,,,,, e oz WA

——> [ Address Matching

GISANALYSIS > [ Network Analysis

‘Automatic Student Registration (ASR)
Directly Enrolment
. | Resource Allocation Dedleration of Student Lists

QUERIES » [ Address Geocoding
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5- SYSTEM IMPLEMENTATION
5.1. Study Area

The selected area for this study is in the city of Trabzon where is located on the Black
Sea coast of Turkey.

There are;

59,723 students

74 elementary, 25 secondary schools

596 km road, i
3 boulevards, 125 avenues, and 1300 streets: .. .

BLACK SEA

TRABZON CITY
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5- SYSTEM IMPLEMENTATION
5.2. Components (a)

Address Information

Systems (AIS); AIS in
which following, querying
and displaying of
numerating processes are
realized in school site
management applications.
These applications show
that, AIS including address
data and address databases

have to contribute to
automatic student
registration and route of
school buses.
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5- SYSTEM IMPLEMENTATION

5.2. Components (b)
Digital (Base)

COVERAGES ATTRIBUTES
Maps; The
digital maps shape, road_name, R_Fadd, R_T add, L F add, L T_add,
include Length, road_type, L_zip_code, R_zip_code,
graphical data FOND Av_speed_time_drive_time, oneway, cevering,
as road F_junction, T_Junction
networks,
school TURNTABLE | Junction_no, F_arc_no, T_arc_no, time, cost
locations,
administrative BUILDINGS | Shape (Sekil), Area, Perimeter, Build_id, Address_Code

boundaries, and
buildings. These

Build_id, district, street, avenue, boulevard, build_number,

graphical data ADIAZED zip_code, address, address_code

and their

attributes are ; B

shown in the SCHOOL Shape, area, perimeter, address_kode, education_id, name,
Table. student, teachers, type, type_code, phone, note
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5- SYSTEM IMPLEMENTATION
5.3. Scenar;

AL,
P

The system was
tested for three
school catchment J
areas in Trabzon »
city. In the result of
this scenario, the
schools that the

students have to be |
registered were LEGAND
determined. sciiooLs

OADS
STUDENTS.

[ STUDENTS ALLOCATION

FOR IHSAN KOZ SCHOOL

e o 00 00 vere
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6- CONCLUSION

v'An interactive e-enroliment model is proposed to solve the problems in determination
of school redistricting and school buses route,

=2, o

VIt is seen that, the visual representation of geographical data has widespread
application in educational policy analysis and school site management,

v'GIS has proven to be an extremely effective and efficient tool to solve these
problems.

¥The visualization of socio-economic, cultural, and demographic information in a geo-
space provides the school site administrator and educational policy analyst with a
powerful visual technique for school site management.

v'This model was designed based on “maximum walking distance” for students.

¥This study has shown that, however, digital data of cities have to be prepared firstly
for school site management.

v'The most important component is address data in school site management.
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