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Abstract
Space syntax methods have been currently used in the analysis and design of workplaces. Configurational
properties of office layouts have been successfully correlated with patterns of space use and movement. This
study investigates possible effects of both global properties of workplaces and local properties of
workstations to user comfort and job satisfaction.
This paper presents a case study of workplaces in justice facilities, comprising two Court layouts in similar
built enclosures. The spatial structure of both courts is analyzed using space syntax techniques. Global
properties of selected workplaces are analysed using region and axial maps. At the same time local
properties of correspondent workstations are considered using half‐isovists. On the other hand user comfort
and job satisfaction are determined through a survey on psychosocial measures of comfort, privacy, and
team spirit.
The results reveal a close relation between spatial structure, organizational hierarchy and user comfort,
suggesting the use of space syntax techniques in the analysis and redesign of more effective workplaces.
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1.

INTRODUCTION

In Space Syntax theory, buildings are considered to play a crucial role in the relation between space and
society, where the enclosure and partitions of buildings organize spatial categories and control. In this way
spatial boundaries establish the domain of the primal social categories of inhabitants, strangers and visitors,
according to control and use of space (Hillier and Hanson, 1984). When it comes to workplaces, workers are
the inhabitants, whose social category is unfolded according to organizational hierarchy, and general public
are the strangers, which become visitors once allowed into a specific space. At the same time, spatial
boundaries and the configuration of spaces influence perceptual privacy and comfort of users, both staff and
public.
Space syntax methods have been currently used in the analysis and design of workplaces, where space in
considered to have a generic influence on organizational behaviour, according to each organization’s
context, culture and character (Sailer and Penn, 1999). In general, the patterns of space use and movement
are considered as a result from the configuration of the whole system of spaces (Penn, Desyllas and
Vaughan, 1999). More specifically, in workplaces movement patterns have been correlated to metric
distance and specific functional attractors (Sailer, 2007).
Spatial configuration has been also associated to interaction patterns among office workers, considering
both concentrated individual work and collaborative interactive work (Blombergsson, and Wiklander, 2006).
Spatial attributes affect job satisfaction and work performance, together with psychosocial factors such as
autonomy, privacy, communication and sense of community (Wineman and Adhya,2007). The spatial
structure of a building also affects the ability to provide social services, where the higher intelligibility
enhances service management and user comfort (Campos, Lemlij and Manning, 2007).
Intelligibility is considered to be the correspondence between global and local syntactical properties of
spaces, where integration is a global property of the whole system and connectivity is a locally perceived
property of each spatial unit. In some spatial systems, though, the syntactical depth from the entrance of
the system is also a good predictor of its global properties, representing a complementary notion of
intelligibility (Beck, 2011). Together with the correspondence between global and local syntactical properties
of spaces, the intelligibility of a spatial system also depends on the amount of visual information available
for the understanding of its structure and on the permanence of this information during wayfinding and
spatial cognition (Beck and Turkienicz 2009).
In this way, visibility plays an important role in public facilities, so as to convey information for the
understanding of spatial configuration and allow comfortable movement and space use for both public and
workers. However, the greater the visual relations in a workplace, exposure to both public and co‐workers
might restrain privacy and therefore reduce comfort in individual workstations.
This study investigates the role of spatial structure in the intelligibility of Justice Facilities, and the effects of
spatial configuration to organizational hierarchy and user comfort. The paper presents a case study of two
courts, both dedicated to social security pleas, where public and staff comfort are important institutional
concerns. Both courts are located in the same building, with similar built enclosures but with different
layouts. Whereas in one court spatial organization has a stronger hierarchy from public to private, in the
other one the layout emphasizes public access and visibility. The courts are compared using space syntax
techniques and a survey of psychosocial measures of comfort, privacy, team spirit and job satisfaction. In the
next section materials and methods are presented, followed by results and discussion, and in the final part
some conclusions are driven.
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2.

MATERIALS AND METHOD

The analyses will be built on two distinct courts, A and B, both of them located at the same building in
distinct floors. Due to this reason both layouts share the same position for elevator lobby, public hallway,
restrooms, judges offices and they also share the same orientation. The main differences of both courts are
the location of the courtroom and the entrances of public and staff. In Court A the public entrance, the
counter and the courtroom are located to the left hand side of the plan, and the staff entrance and break
and meeting rooms are located on the right. In Court B, in opposition, public entrance, counter and
courtroom are located on the center of the plan, while staff entrance and rooms are located to the left hand
side of the plan, close to external storage rooms.

Image 1.

Plan of courts A (top) and B (bottom)

There from in Court A the public entrance and counter present less metric distance to the elevator lobby,
but greater distance to the rest of the court. As a consequence visibility from the counter is restricted, with
views only to the court room and part of the Secretary. In Court A one must be allowed to enter the
secretary so as to visualize the meeting room, direction, consultancy, and judges offices, laid out in a
successive spatial hierarchy. In Court B, on the other hand, the public entrance and counter present greater
metric distance to the elevator lobby, but are much closer to the rest of the court. Visibility from the counter
allows one to see almost all the court. In Court B, the public entrance allows easy access to the court room,
meeting room, secretary, direction, consultancy and judges offices, laid out around the counter area.
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Image 2.

Isovist at the counter of courts A (top) and B (bottom)

The staff of Courts A and B are characterized as follows. Both groups present various types of workers,
according to an organizational hierarchy that goes from judges, directors, supervisors, specialized workers,
general workers to trainees. In this study the judges did not take part on the survey.
Group A is composed of 19 people, 25% men and 75% women, 87% between 20 and 40 years old, and 13%
older than 40 years. Three workers were on vacation and did not take part in the survey. In Group A 37% of
the workers work for less than a year in the institution, 19% from 1 to 5 years, 31% from 5 to 10 years, and
25% for more than 10 years. Their working time in Court A is for 13% less than 4 months, 12% from 4 to 12
months, and 75% for more than 12 months.
Group B is composed of 16 people, 43% men and 57% women, 64% between 20 and 40 years old, and 36%
older than 40 years. Two workers refused to answer the survey. The working time in the institution for
Group B is 57% less than 1 year, 7% from 5 to 10 years, 36% for more than 10 years. Their working time in
Court B is for 100% from 4 to 12 months, since court B has been created lately.

8217:4

Proceedings: Eighth International Space Syntax Symposium
Santiago de Chile: PUC, 2012.

Image 3.

Organizational hierarchy of Courts A (top) and B (bottom) – darker for higher and lighter for lower hierarchy (white for
unoccupied workstations and gray for workers on vacation or which refused to ansver the survey)

The method for the analysis of both courts include Region Maps, Axial Maps, Half‐isovists and a Survey to be
answered by the workers of both groups.
Region Maps are defined considering the use of each space and spatial limits such as walls, partitions and
furniture. The regions and their links are drawn in Autocad1 using polylines, in a way that each spatial unit
corresponds to one Autocad entity (Beck, 2011). Following the syntactical attributes of the regions are
computed in Mindwalk2, considering connectivity, global integration, depth from the region corresponding
to the lobby, and intelligibility of the system.
Axial maps are defined considering the longest lines that cross the space, giving access to all rooms and
workstations, and constituting all loops around partitions and furniture. The axes are drawn as ordinary lines
in Autocad, to be computed in Mindwalk, considering connectivity, global integration, depth from the axis
corresponding to the lobby, and intelligibility of the system.
Half‐isovists are defined as the field of vision corresponding to each workstation as a vantage point,
considering a seated observer’s main direction of vision. Half‐isovists are drawn in Depthmap3 and isovist

1

Autocad is a registered software and trademark by Autodesk, Inc. ‐ Copyright © 2010

2

Mindwalk is a a registered software by Lucas Figueiredo de Medeiros ‐ Copyright © 2002 ‐ 2005

3

Depthmap is a registered software by University College London ‐ Copyright © 2006 UCL
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properties such as area, compactness, occlusivity and maximum radial are computed. Additionally, the
number of window panes and colleagues visible from each vantage point are computed for each half‐isovist.
The Survey to be answered by the workers is organized in three parts. In the first one the respondents are
asked to evaluate their job and group satisfaction using a bad to good scale (‐2,‐1,0,+1,+2). In the second
part they evaluate their perception of workplace and workstation satisfaction. The evaluation of the
workplace takes into account desk shape and height, thermal, luminous and acoustic comfort, using the
same bad‐good scale. The evaluation of workstation considers its position, privacy and field of vision
regarding walls, windows, doors, colleagues, supervisor and public. The third part of the survey concerns
workers habits, considering frequency of communication among colleagues, places where conversation
takes place, and frequency of pauses during journey, in a 1 to 5 frequency scale. Information from the
survey will be correlated to the syntactical properties of both courts, specially the half‐isovists.

3.

RESULTS

Follow the results of the syntactical analysis with the Region Maps. Court A presents low connectivity (mean
M=2,25) with high variance (standard deviation SD=1,22), mean integration of 0,90 with standard deviation
of 0,29 and regular intelligibility (R‐squared R²=0,66). The most connected regions are the staff hallway and
the secretary, and the most integrates ones are the secretary and the direction vestibule. Mean depth from
the lobby is 3,87 steps with standard deviation of 1,96, and depth from lobby is poorly correlated to
integration (R²=0,26).
Court B presents low connectivity (M=2,27) with high variance (SD=1,38), mean integration of 0,98 with
standard deviation of 0,32 and high intelligibility (R²=0,81). The most connected regions are the most
integrated ones as well, comprising the public and staff hallways and the consultancy hall. The mean depth
from the lobby is of 3,59 steps with standard deviation of 1,50, and in comparison to Court A, depth from
lobby is slightly better correlated to integration (R²=0,32).

Image 4.

Space map – connectivity (left hand side, blue to red increasing scale), integration (center, blue to red increasing scale) and
depth from lobby (right hand side, red to blue increasing scale)
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In the analysis using Axial Maps, Court A presents high connectivity (M=3,82) with high variance (SD=2,43),
mean integration of 1,45 with standard deviation of 0,47 and high intelligibility (R²=0,78). The most
connected and integrated axis is the longitudinal circulation line crossing the secretary from the public
entrance to judges’ offices. The mean depth from the lobby is of 2,73 with standard deviation of 1,18, and
depth from lobby is poorly correlated to integration (R²=0,35).
Court B presents high connectivity (M=4,65) with high variance (SD=3,26), mean integration of 1,85 with
standard deviation of 0,78 and high intelligibility (R²=0,91). The most connected and integrated axes are the
two longitudinal circulation lines facing the counter and crossing the secretary and the public hallway. The
mean depth from the lobby is of 2,94 steps with standard deviation of 1,13, and depth from lobby is very
poorly correlated to integration (R²=0,18).

Image 5. Axial map – connectivity (left hand side, blue to red increasing scale), integration (center, blue to red increasing scale) and
depth from lobby (right hand side, red to blue increasing scale)

The results of the Half‐isovists are as follows. Court A has a mean window count of 8,4 window panes with
high variance (SD=5,7) and a good correlation with isovist area (R²=0,62). The mean colleague count is of 7,2
stations with high variance (SD=5,6) and good correlation with isovist area as well (R²=0,90). Court B has a
mean window count of 7,4 window panes with high variance (SD=4,6) and good correlation with isovist area
(R²=0,66). The mean colleague count is of 9,0 stations with high variance (SD=6,0) and good correlation with
isovist area (R²=0,90).
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Image 6. Example of half‐isovists – workstations 4, 12 and 20

The results presented through the Survey are the following. Both groups are satisfied with their team and
jobs. In the bad to good scale (‐2, ‐1, 0, 1, 2), Group A evaluated their team as good (M=1,71 SD=0,45) so as
Group B (M=1,71 SD=0,49). Job satisfaction was evaluated as good by Group A (M=1,35 SD=0,79) and Group
B as well (M=1,61 SD=0,51).
Using the same scale, Group A presented a regular evaluation of the workplace (M=0,14) with high variance
(SD=0,79) and a regular mean evaluation of workstation position (M=0,60) with high variance as well
(SD=1,00), some workstations considered good and others considered bad. Using a 1 to 5 frequency scale, in
Group A conversations among colleagues are quite frequent (M=3,94) with low variance (SD=0,80), and the
pauses are frequent (M=3,59) with low variance (SD=1,00).

Image 7. Evaluation of workplace (left hand side) and workstation position (right hand side) – green for good, yellow for regular and red
for bad
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In the bad to good scale, Group B presented a regular evaluation of the workplace (M=0,79) with low
variance (SD=0,45) and a good mean evaluation of the workstations (M=1,05) with low variance (SD=0,42).
Using the 1‐5 frequency scale, in Group B conversations among colleagues are quite frequent (M=3,70) with
low variance (SD=0,56), so as the mean frequency of pauses (M=3,29) with low variance as well (SD=0,89).

Image 8. Frequency of conversation (left hand side) and frequency of pauses (right hand side) – green for frequent, yellow for
intermediate and red for seldom

4.

DISCUSSION

In the analysis using Region Maps, Court A has slightly lower mean values and variance for connectivity and
integration, and slightly higher mean values and variance for depth from lobby. The intelligibility of the
spatial organization of Court B is considerably higher than Court A. The Axial Maps show similar results, with
more expressive differences with connectivity and integration and more subtle differences with depth from
lobby and intelligibility, the last with higher values as compared to the Region Map. In both courts depth
from the lobby is not as good a predictor of integration as connectivity is.
In terms of spatial categories and organizational hierarchy, results show similar properties for both region
and axial analysis. While Court A has more syntactical steps and metric distance from public entrance to
judges’ offices, in Court B public entrance is more central and thus more close to judges’ offices, considering
both syntactical steps and metric distance. In this way, Court B stimulates a closer relation of staff and
public, while preserving a certain spatial hierarchy when it comes to judges offices and staff private rooms.
Analyzing the information from the survey, Court B presented the best evaluations of both workplace and
position of workstations. Isovist window count has a relatively good correlation to the evaluation of
workstation position for both Court A (R²=0,43) and Court B (R²=0,34). On the other hand, there is a poor
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correlation of window count and the frequency of pauses for Court A (R²=0,02) and Court B (R²=0,15). The
correlation of the evaluation of workstation position and isovist colleagues count was poor for Court A
(R²=0,28) and Court B (R²=0,18), so as the correlations of the frequency of pauses and isovist colleagues
count for Court A (R²=0,22) and Court B (R²=0,12). This way the more windows visible from each vantage
point affects positively workers evaluation of their workstation, even without a closer relation to workers
habits. Comparing the evaluation of workstation position with the attributes of the half‐isovists, in Court A
there is a good correlation with isovist maximum radial (R²=0,47) and occlusivity (R²=0,32). In Court B the
best correlations are with isovist maximum radial (R²=35) and isovist compactness (R²=0,43). There from
best evaluation are of workstations with longer lines of sight, and worse evaluation have more short fields of
view, especially when facing walls.
The correlation of the frequency of conversations and isovist colleagues count is poor for court A (R²=0,20)
and Court B (R²=0,21). So is the correlation of the frequency of conversations in one’s workplace and isovist
colleagues count for Court A (R²=0,10) and Court B (R²=0,27). On the other hand the correlation of the
frequency of conversations in break/meeting rooms and isovist colleagues count are good for Court A
(R²=0,36) and Court B (R²=0,32). This suggest that, the more co‐workers one see from its own workstation,
the more often one meets his colleagues in the courts common places.

5.

CONCLUSIONS

The results comparing both courts show that in Court B, in spite of the higher visibility from the public
towards the court, the workers evaluated their workplace and workstations better than the workers of
Court A. This might be due to the orientation of the workstations, which are facing the counter in Court B, in
opposition to Court A, suggesting a more accurate study of workstations locally in relation to configurational
aspects of workplaces.
The analysis with both Region and Axial Maps has shown similar results, with higher intelligibility in the axial
description. Whereas the regions might be more easily identified locally, the axes give a more intelligible
picture of spatial structure globally, an important aspect for both staff and public comfort in space use. This
suggests that, in both courts, lines of sight and circulation might give a clearer picture of spatial structure
than convex spaces.
The correlations between survey information and half‐isovist results suggest that better evaluation of
workstation position is closely related to the visualization of windows, and not so much to visualization of
colleagues, while the number of visible colleagues from each workstation is more related to the frequency
of conversations in the break room. The poor correlations with most half‐isovist attributes suggest a
methodological shift towards the use of isovist sections related to specific visual information.
In this way the present study illustrates how space syntax techniques might be of use in the analysis and
redesign of justice facilities in particular, and workspaces in general, especially when intelligibility,
organizational hierarchy and user comfort are key aspects of design.
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