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Abstract - Safety of life and properties is the very important issue. Creating a spatial model of elementary students in a school 
building by using space syntax is one of tools for understanding accessibility of physical environments of primary students. 
This study aims to apply space syntax to build a spatial model of the institution, as well as to verify whether the spatial model 
created from space syntax has a correlation with area usage in the school building. Finally, this study aims to uncover where 
vulnerable zones for life and properties in the school are. The result of study revealed that space syntax could well build the 
spatial model, and the correlation between the space syntax and number of students was high (R2 = 0.940). Besides, risk zones 
in the school included corners of a room and gaps between bookshelves in a library, because these areas had a low integration 
value and also were blind spots for teacher in the school. 
 
Index Terms - Spatial Model, Space Syntax, Wat Dhevaraj Kunchorn School
 
I. INTRODUCTION 
 
Safety of life and properties in a school is crucial for 
students. For the school with safety, faculties and 
students in that school will have good living conditions 
and can fully participate in learning or perform their 
duties without worrying that they will face with 
incidents from unsecured school environments. On the 
other hand, such school will be the great place for 
learning. All of these is important for the institution 
admitting elementary students, since they are prone to 
incidents when participating in activities due to their 
innocence. 
 
Creating a spatial model of elementary students in a 
school building by applying space syntax is one of 
several tools that can help realize the primary students’ 
integration value of physical environments, in 
accordance with human’s dimension and body in 
primary educational level that can access to the 
environments. This research concentrates on 
constructing a spatial model of primary students in a 
school building by using the space syntax under a case 
study of Dhevaraj Kunchorn School, Dusit District, 
Bangkok to know accessibility potential of elementary 
students and to use this result of analysis for finding 
approaches to increase safety in physical environments 
inside Dhevaraj Kunchorn School. 
 
In this research, the space syntax is based on the 
principle of area connection verified in a statistics form. 
The goal of this study is to apply the technique to 
understand potential accesses in a building and search 
for blind spots to raise safety in such areas. Research 
questions include whether the space syntax can build 
the spatial model, such model from the adaptation of 
space syntax conforms to an actual number of students 
who access to that area, and what areas of the spatial 
model are vulnerable for students of Wat Dhevaraj  

 
Kunchorn School in terms of safety in life and 
properties. 
 
II. CONCEPTUAL FRAMEWORK 
 

 
 
III. CONCEPTS AND THEORIES ABOUT 
SPACE SYNTAX 
 
Creating a spatial model of primary students in a 
school building by adopting space syntax is about 
studying relationships between spaces by relying on 
axial lines on a network of spaces and pathways as the 
representative for analyzing a shape and morphology 
of Dhevaraj Kunchorn School, Dusit District, 
Bangkok. The network of spaces and pathways will be 
represented as axial lines via a computer program 
namely Axwoman, an extension of ArcView GIS, by 
using “draw” command to draw lines along convex 
spaces (Figure 1) and longest straight pathways (Axial 
line) (Figure 2) so as to represent the network of spaces 
and pathways, and using “Doit” command to make 
calculation of average depth from a particular line to 
others, based on a relationship of lines in the system. 
This calculated correlation will be represented as a 
number and line color: a line having many 
relationships with other lines will have a high value, 
which in this case is expressed by graduated color in a 
temperature color set in ArcView GIS. The high value 
will be in red, followed by orange, yellow and green 
for lines with lesser relationships to others, until blue 
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which is a line with the least relationship value as 
shown in Figure 3. 
From that process, we want to measure integration, 
which based on a shortest path concept can be done by 
looking into how much each line connects to another in 
the system. A line most connecting to other lines has 
the most integration, which is often represented by a 
red color, while the line with low connection to other 
lines has the less integration, which is often 
represented by a blue color (What is Space Syntax, 
2017). 

  
A lot of scholars revealed that the space syntax relates 
to human travel behaviors, as per correlation 
coefficient or R2. In addition, data from the space 
syntax has a high relationship with human travel 
behaviors (R2 is positive and closed to 1) as shown in 
Table 1. 
From those findings, it is believed that integration 
analysis can be certainly applied for searching for 
vulnerable areas of students in Wat Dhevaraj 
Kunchorn School. 

 
Table 1 Previous Studies 

 
Figure1 Separating the large area into convex spaces 

(Hillier, 1996) 
 

 
Figure2 Axial lines from convex spaces (Hillier, 1996) 

 
Figure 3 An example of space syntax analysis ofUthai Thani 

Municipality 
 
IV. STUDY AREA 
 
Wat Dhevaraj Kunchorn School is located at House 
No. 90/1, Si Ayutthaya Road, Wachiraphayaban 
Sub-district, Dusit District, Bangkok. The school is in 
Wat Dhevaraj Kunchorn community and is operated by 
16 persons, including 1 executive, 10 teachers, 2 S.1 
babysitters, 2 premise officers and 1 officer. This 
school, which is under Bangkok Metropolitan 
Administration (BMA), spans over 1 rai and 56 square 
wah, and admits students from kindergarten to Grade 
6. Communities in front of the school, behind the 
temple and within 500 meters from Chao Phraya River 
are mid-sized (slum). Researchers see the importance 
on safety of students in Wat Dhevaraj Kunchorn 
School, under the affiliation of BMA, in terms of life 
and properties, as it has a limited management budget 
and number of security personnel. With that, the 
researchers thought of applying this technique to study 
integration as well as areas to safety risks in Wat 
Dhevaraj Kunchorn School.  
 
V. RESEARCH RESULT 
 
Referred to the concept that red refers to a line connect 
to most other lines, followed by orange, yellow and 
green for lines with lesser correlations to others, blue 
which is a line with the least relationship value, it was 
found from studying morphology of Wat Dhevaraj 
Kunchorn School that most red lines had least turning 
points, meaning that those lines tended to have to no 
movement obstacle, such as a balcony, ground for 
sports and main entrance of each room in the school. 

 
Figure 4 Integration of 1st Floor 
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Actual student access data were collected from 78 
students of Wat Dhevaraj Kunchorn School who 
belonged to Grade 5 and 6. Since the school is a 
small-sized school under BMA, it was possible to 
study almost students in those levels. This research 
was conducted from Monday of February 6 to Friday 
of February 10, 2017. 
Regarding to research methodology, the group of 
researchers were placed at 18 locations in Wat 
Dhevaraj Kunchorn School between 11.30 – 13.00 and 
15.00 – 17.00 with a 5-minute interval for each count 
of a number of students in the observation area. Those 
counts were then used to find relationships with the 
natural movement network. The reason of choosing 
Grade 5 and Grade 6 students was because students in 
those levels could move their body freely within the 
prescribed time limit, whereas students in a lower 
elementary education level were limited their 
movements by teachers and faculties. 
Spatial findings revealed that corners of a room (dark 
blue) were the most vulnerable areas as they were blind 
spots, while public areas (dark red) were the least 
vulnerable areas. Apart from that, on the 2nd floor 
where a school library is located, gaps between 
bookshelves were also prone to risk. 
 
DISCUSSION 
 
Analysis reveals that space syntax and number of 
students are highly correlated, and this implies that this 
technique can be used for searching vulnerable areas 
well. Furthermore, the study result reveals that layout 
of furniture determines area safety. This can be applied 
for arranging furniture to avoid blind spots, especially 
in the school area, since at present educational 
personnel are required to take care of many students 
even if personnel are limited. Such application can 

help define concrete strategies to make the area safer, 
such as installing a surveillance camera in the most 
vulnerable area. 
To make this study further valid, relationships between 
incident statistics and data from space syntax should be 
taken into consideration. This will extend the spatial 
knowledge; for instance, the future research may 
reveal that a low-access area has less incident risk than 
the high-access area. This kind of findings can lead to 
more understanding of safety in the future. 
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