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Introduction 
Our cities are seeing rapid population and urban 
growth nowadays. Accordingly, most of the 
university campuses became trapped by the 
fabric of the cities in which they are situated. City 
planners used to choose sites for new university 
campuses in large areas outside a city’s urban 
border. As for the existing universities, there is 
an urgent need to reconsider the significant role 
that they play in society. A university campus 
has a great impact on the social and cultural 
development of the students , community and the 
surrounding environment. Consequently, there 
are numerous new studies that discuss and stress 
the important role of university campuses not 
only in education but as a centre of community 
development (Alhusban et al., 2019; Gulwadi 
et al., 2019; Hajrasouliha, 2016; Way, 2016; 
Khadem at al., 2019).  

The word “campus” was first used in the 
context of an American university in the 18th 
century, although the country’s first university 
facilities were found in the 17th century at 
the University of Princeton (Turner, 1984). 
Literature review shows that universities consist 
of different features and identities, which can 
be structured in three different aspects: mission, 
character, and focus (Campos Calvo-Sotelo, 
2011; Conceição & Heitor 1999, 2001; Kenney 
& Kenney, 2005). With these aspects, university 
campuses have shaped and translated their 
physical setting and produced social interaction. 
Taibah University (TU) campus lies in Madinah 
a fast-growing urban city and the second holy 
city in the Kingdom of Saudi Arabia (KSA). 
Nowadays, there is a growing need to redesign 
the campus as a role model to humanize the city 
and engage students with the local community. 

Abstract: Open spaces on university campuses create an active academic environment 
and a vibrant, active social life. This paper aims to answer the question, “Under which 
conditions does a university campus change from subduing students’ social life to 
enhancing it?” By studying the Taibah University (TU) campus in Madinah, Saudi Arabia, 
this research provides an initial step to enhance walkability and pedestrian movement 
for users. The study consists of main parts: theoretical background and literature review 
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through students’ participation in the graduation project in the Architecture Engineering 
Department at Taibah University to study the urban context of the campus and propose 
new uses for buildings. The finding of this paper will propose important steps to increase 
campus walkability; social sustainability and stress on the main future studies to strengthen 
the research results. 

Keywords: Campus outdoor space, humanizing, taibah university, social sustainability, 
walkability. 

http://doi.org/10.46754/jssm.2021.04.017



Usama Abd El-Hameed Nassar			   236

Journal of Sustainability Science and Management Volume 16 Number 3, April 2021: 235-256

In this framework, the aim of this paper is 
to understand how the TU campus (open spaces, 
activities, building uses, relationship between 
green open spaces and parking areas, etc.) can 
be transformed into a walkable, eco-friendly 
areas that initiate pedestrian movement. 

The paper is structured in main parts, as 
shown in Figure 1, starting with the literature 
review of university campus open spaces and 
discussing their planning principles, then 
studying successful international examples to 
determine the positive and negative impacts as a 
step to conclude design guidelines to analyze the 
TU campus’s open space network as an initial 
step to redesign to campus. 

The paper will discuss the major findings 
of site analysis and ends by proposing an 
urban design  to achieve walkability and create 
a humanized environment for students that 
stimulates different types of activities and creates 
sustainable social community on campus.

University Campus Open Spaces
“University campus” is a term that refers to a 
space designed by either the government or a 
private organization for use in the education 
and residence of college students; it includes 
buildings and other physical elements found 
in the associated area (Isiaka & Siong, 2008; 

Bacharel, 2015). Peter Gisolfi stated that 
“campus” can be defined as the arrangement 
of buildings and open spaces that shapes the 
physical character of an institution (Peter Gisolfi 
& Associates, 2008). 

According to Salama (2008), campuses’ 
outdoor open spaces should encourage a social 
and intellectual environment and provide 
the atmosphere for gatherings and informal 
activities. He mentioned Qatar University’s 
campus as an example for creating a series of 
open spaces and partially covered courtyards, 
along with small gardens and fountains to create 
a better visual experience (Salama, 2008). This 
part of the research will focus on the importance 
of campus open spaces and the different 
challenges involved in creating a successful 
environment to enrich the educational process.

Importance of Campus Open Spaces
Each university’s campus should reflect its 
social and cultural objectives, as every type 
of behavior and activity requires a space with 
a different size, shape, and furniture (Shepley 
Bulfinch Richardson & Abbot, 2007). People’s 
experience on each campus is strongly affected 
by its visual quality. The more unique its visual 
identity and quality, the more it may attract 
students and faculty members (Dober, 2000).

Figure 1: Structure of the research
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Challenges in University Campus Open Spaces
University campuses’ open spaces have many 
design challenges and problems, which can be 
listed as follows:

•	 Perception of campus open spaces in the 
60s

The design of campus open spaces was 
ignored in the past, always treated as the 
extra spaces between buildings. Usually, 
designers focused on buildings, giving less 
care to the surrounding spaces (Turner, 
1984). Outdoor open spaces on campuses 
were decorated only for appearance, not for 
users; whatever the campus’s location, its 
plan was always a distribution of buildings 
surrounded by the spaces left between them 
(Marcus, 1998).

Traditional Design Process
Usually, the community around any campus is 
not a part of the design process of open spaces. 
The design of any campus always follows the 
same steps: professionals design the college 
buildings, get approval from the administration, 
then start construction. Sometimes, alternative 
designs are presented to the community, but just 
to review ideas, not to get their input or learn 
about their needs. In other words, designers and 
professionals tend to make their own design 
decisions without considering users’ preferences 
and needs (Abu-Ghazzeh, 1999).

Figure 2 shows a successful example of a 
campus open space. The University of California 
at Berkeley’s Sproul Plaza is very central and 
connected to pedestrian entry. The plaza’s linear 
design accommodates large pedestrian flow, 
with seating areas off to the side to accommodate 
different types of activities (Marcus & Francis, 
1997).

The Way People Act in Campus Open Spaces
The landscape in campus open spaces used to 
be designed to form the visual image of the 
university and not for students to use. Each 
material is selected for the campus’s beauty. 
Even the texture and color of landscape elements 
were a green carpet on which buildings were 
placed (Dober, 2000).

How to Make Successful Campus Open Spaces
According to Yıldız and Sener, the quality of 
outdoor spaces on campuses is associated with 
the concept of “use value.” It is calculated 
according to the components of frequency 
and density of activity, along with the time 
and density of uses (Yıldız & Sener, 2003). It 
is important to determine the use value and its 
role in campus design to improve the quality of 
spaces. These open spaces act in different ways 
relative to different criteria, as shown in Figure 
3 (Yıldız & Sener, 2006; Özkan et al., 2017; 
Lenz-Rashid, 2018).

Figure 2: Sproul Plaza in University of California, Berkeley (University of California Berkeley, 2019)
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Open Space Typology on Campuses
Every university should have a mission to 
achieve on both academic and social level. One 
of the most powerful languages to express this 
is the large range of open space typologies on 
the campus. Figure 4 shows the different types 
of open space typologies on most university 
campuses, either according to the different 
activities that occur in each space or due to 
its location and accessibility on the campus 
(Alhusban et al., 2019; Hajrasouliha, 2016; 
Way, 2016; Khadem et al., 2019.

Campuses Spaces and Planning Principles
An analysis and literature review shows an 
insufficiency of existing studies about campus 
open spaces. For several decades, the matter 
of form versus function was ignored in the 
architectural and design process of university 
campuses. Since the goal of this paper is to create 
a better environment for walkability and green 
spaces as a step to humanise the TU campus, this 
section will provide a better understanding of 

how university campuses work. The following 
main points will be discussed:

•	 Campus outdoor spaces as learning spaces: 
What are the different types of learning 
spaces on the campus, both formal and 
informal?

•	 Campus planning design in the last 20 
years: Overview of the different recent 
typologies of open spaces at famous 
successful universities.

•	 The main planning principles of campus 
design: When designing a campus master 
plan, how can one create a distinctive sense 
of space?

Campus Outdoor as a Learning Space
The literature review shows that a student campus 
needs spaces designed as informal learning 
spaces that foster physical movement, social 
engagement, interaction, and collaboration as 
primary elements of the students’ learning 
experiences (Bacharel, 2015; Jamieson, 2003). 
Table 1 shows the differences between formal 
and informal learning in outdoor campus spaces.

Figure 3: Criteria of successful campus open spaces
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Although there is not a broad literature on 
how open spaces should be designed to foster 
learning on campus, there are some concepts 
that enhance learning in open campus spaces.

Learning between Students
In a traditional campus learning environments, 
spontaneous conversation among students 
usually interrupts the silence of a classroom at 
the end of the lecture or during breaks (Brown & 
Long, 2006). Although it is not the type of learning 
that teachers intend, these conversations can turn 
into beneficial interactions in which students 

share knowledge or gain new information (Kolb 
& Kolb, 2005). The existence of shared public 
spaces like cafeterias, dining halls, or a student 
union on campus increases the chances and rates 
of interactions among students.

Collaboration
Parallel to the developments and alterations in 
pedagogy, group works have been encouraged 
by educators, and more collaborative teamwork 
is taking place outside the formal learning 
environments. Students who are attuned to 
this new trend have started to seek alternative 

Figure 4: Typology of different types of open spaces on a university campus
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informal study areas. These alternative spaces 
were used as social learning spaces in which 
students get the chance to learn about new issues 
in a more informal environment (Jamieson, 
2003).

Social Engagement
Brown and Long argue that the traditional layout 
of amphitheaters and classrooms has rarely 
provided for social engagement among students. 
Jamieson states that, in order to enhance social 
engagement on a campus, there is a need 
for social spaces such as student commons, 
cafeterias and other hospitality areas (Brown & 
Long, 2006).

Sense of Campus
Chapman calls “sense of place” a personal 
phenomenon that has as much to do with 
individuals’ own experiences and cognitions 
as with their physical environment. With the 
right approach, not only the formal academic 
buildings but the entire campus can be designed 
as a learning space (Chapman, 2006; Dugdale, 
2009).

Campus Planning Design in the Last 20 Years
One century ago, the only way to design a 

campus was with monumental architecture, 
which provided a sense of security. Today, the 
university is in communication with life, so the 
story to tell is completely different. It is more 
about permeability, more about participation. 
The model of the university today is more 
related to reality (Halsband, 2005).

In the past 20 years, more universities have 
recognized the importance of campus open 
spaces for improving the campus’ image, the 
quality of campus life and its ability to attract 
students. Many of them have redesigned their 
open spaces. 

Each of the following universities has 
different categories of open spaces and has used 
different guidelines to design them:

•	 University of California, Berkeley (2014): 
Has three types of open spaces: namely 
places of interaction, places of relaxation, 
and fields (Fig. 5).

•	 Princeton University (2016): Has four types 
of open spaces: greensand lawns, athletic 
fields, forest and tree-covered areas, and 
bodies of water (Fig. 6).

•	 University of North Carolina, Chapel Hill 
(2001): Has three types of open spaces 
namely: formal, natural, and a composite 
spaces of the two. Fig. 7 shows the location 
of these types on the map.

Table 1: Types of university learning spaces

Formal Learning Informal Learning

Definitions Learning that is totally institutional 
and planned.

Learning that is mainly experiential 
and non-institutional.

Learning 
Spaces

• classrooms
• laboratories
• auditoriums
• performance rooms
• computer laboratories
• design studios
• libraries

• outdoor study areas
• cafeterias
• dormitories
• areas between faculty buildings
• student union
• student clubs
• campus open spaces

Examples
• lecture-based learning
• workshops
• conferences and seminars

• conversational learning
• self-directed learning
• performance planning
• learning from others
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Figure 5: Types of Open Spaces, UC Berkeley (University of California Berkeley, 2019)

Figure 6: Types of Open Spaces, Princeton University (Princeton University.2019)
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Campus Planning Principles
There are six basic planning and design 
principles concluded from the analysis part 
of the research that should be considered 
when designing a campus master plan: create 
a distinctive sense of place, foster a vibrant 
campus community, establish a unifying campus 
framework, maintain a pedestrian-friendly 
campus, accommodate transportation needs, 
and engage the community. The design of many 
universities’ master plans is underpinned by 
those principles.

Create a Distinctive Sense of Place

As Gisolfi said when he began to consider which 
college to attend and visited them in the 1960s, 
he felt an intuitive pull to Yale—to the sense 
of comfort that this campus projected. He also 
mentioned that academic campuses typically 
have a distinct identity. The people familiar 
with the campuses at the University of Virginia, 
Princeton, or Stanford will conjure up images of 
those places at the first mention of their names. 

For the most part, these visual images are not 
of specific buildings. What come to mind are 
the colors, the light, a sense of the place, the 
organization of green space and buildings 
which, because of deliberate planning, create 
a setting that is unique and identifiable (Gisolfi 
& Associates, 2008). The campus needs to 
define a sense of place that sets it apart from the 
surrounding context. The special qualities of the 
campus must be further developed to achieve a 
distinctive campus environment.

Foster a Vibrant Campus Community

Unified academic communities should be 
planned with a fundamental framework of 
social and environmental amenities (University 
of Toronto, 2001). For example, the Johnson 
Center at George Mason University has become 
an animated focus for student life at the center of 
campus. It is a favourite spot on campus. There 
are a convenience store and a food court on the 
first floor with places to eat like Red Hot and 
Blue barbecue.

Figure 7: Types of Open Spaces, UNC, Chapel Hill (Campus Master Plan, 2019)
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 There are also places to meet with study groups, 
as well as the Mason bookstore. The ground 
floor level has the JC Cinema, which shows free 
movies on weekends. This mix of uses that has 
made the Johnson Center successful should be 
implemented throughout the campus to promote 
campus life, both indoors and outdoors (George 
Mason University, 2020).

Establish a Unifying Campus Framework

The quality of the campus environment will 
be affected by new development. Therefore, 
the creation of a development framework is 
important to achieve a coherent and unified 
campus (University of Toronto, 2001).

Maintain a Pedestrian-Friendly Campus

Walkability is a feature that defines the campus. 
According to Dober (2000), one should be able 
to reach any destination from the campus core to 

academic buildings and other functions within a 
10-minute walk.

Accommodate Transportation Needs

New development calls for more parking, 
which will affect the campus road network. To 
preserve the quality of the campus environment, 
it is important to consider transportation 
requirements (the pedestrian circulation and the 
road network) as a part of the overall campus 
design (George Mason University, 2020).

Engage the Community

The master plan should enhance chances for 
community engagement. One example of this 
occurred on the Prince William County, Virginia 
campus when it involved the local community 
in its development plans (Sasaki Associates and 
MMM Design Group, 2002).

Table 2: Evaluation table for University campus for existing types of open spaces and used principles

Typology of Different 
Open spaces in 

University Campus 
Layout

Campus Planning Principles
Create a 

Distinctive 
Sense of 

Place

Foster a 
Vibrant 
Campus 

Community

Establish 
a Unifying 

Campus 
Framework

Maintain a 
Pedestrian-

Friendly 
Campus

Accommodate 
Transportation 

Needs

Engage the 
Community

Activity

Active 
recreation
Passive 

recreation

Open 
Space Size

Small 
gathering 

area
Large 

gathering 
area

Building 
Form

Spaces 
shaped by 
buildings
Building’s 
forecourts

Spiritual 
Aspects

Symbolic 
spaces

Discovered 
spaces
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Planning Guidelines of Campus Outdoor 
Spaces
From all the previous literature reviews 
for university campus design and different 
typology of open spaces, the paper concludes 
an evaluation table with design guidelines to 
develop any existing campus. This is an initial 
step to evaluate the campus and examine its 
hierarchy and variation of open spaces typology 
with the used principles. As a result, the new 
proposed urban vision will cover all the missing 
principles and create an open space network to 
reach a vibrant engaging community.

Taibah University Campus
Taibah University was selected as a case study 
for its fast expansion and lack of existing open 
space network, which required an action plan to 
solve the problem and create a green campus. 
It is a university in Madinah, Saudi Arabia, 
that was formed in 2003. The university has 
witnessed a vast increase in the number of its 
students. 

In 2003, there were 7,761 registered 
students, according to the Statistics and Quality 
Center, and the number of students in TU in 
2018–2019 reached 41,776 (Taibah University, 
2020). The university initiated a call to redesign 
the campus as a step to humanize its open spaces 
and develop green areas by redesigning the main 
administration circular building and connecting 
it with proposed pedestrian paths connecting all 
the university buildings.

Unfortunately, the university did not have 
a design master plan from the start to all its 
buildings and spaces. The paper will evaluate 
the existing situation through a certain step as 
follows:

•	 Site Analysis. 

•	 Evaluate Open Spaces Typology and 
Planning Principles.

•	 Discussion and Analysis of Questionnaire 
Survey.

•	 Proposed Urban Vision for TU campus.

Figure 8 shows the location of the TU campus 
in KSA.

Site Analysis
Taibah University’s campus is gated. It has 
five main gates for both the male and female 
sides. The eastern gate is the main one, located 
at Prince Naïf Bin Abdulaziz Rd. Next to it 
is the second gate on the eastern side, which 
brings you to the female university section. 
There are two more gates on the western side 
of the university, located at As Salam Rd, and 
one more to the female section on the northern 
side of the university. Figure 9 shows the five 
entrances of TU.

The campus is a car-oriented community 
for all the students. It has main parking lots 
distributed throughout. Figure 10 describes the 
location and capacity of each parking area on 
the campus and the adjacent buildings’ uses as 
follows:

•	 Two main parking areas serve the 
circular administration building and its 
surroundings, with capacity for 600 cars 
each.

•	 A parking building at the university with a 
capacity of 400 cars.

•	 The blue dotted line is a pedestrian access 
from a campus building to the circular 
building.

•	 The north parking lot area has a capacity of 
500 cars.

Figure 11 shows the pedestrian access to the 
circular building from the adjacent two parking 
lots as a main pedestrian gate to the whole 
campus.
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Evaluate Open Spaces Typology and Planning 
Principles
TU campus open spaces typology did not 
include many types of spaces due to the ongoing 
development process and lack of unifying master 
plan from the start. The campus has a distinctive 
sense of place by using the same architecture 
vocabulary in all the buildings. Unfortunately, 

the master plan lacks all the other design 
principles. Hence, the university has initiated an 
urgent call to redesign the campus and involve 
all the other planning principles to meet with 
and enhance all the students’ needs and engage 
with the local community. Table 3 shows the 
existing open space types in the campus along 
with the used planning principles.

Figure 8: Location of Taibah University Campus
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Figure 9: Five main gates of TU Campus

Figure 10: Parking areas and surrounding buildings on TU Campus
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Figure 11: Pedestrian access to the circular building in TU Campus

Table 3: Evaluation table for Taibah University Campus for existing types of open spaces and used principles
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As a step to cover one of the missing 
important principles above, the paper will 
conduct a questionnaire to engage the students 
and local community in the planning process.

Discussion and Analysis of Questionnaire 
Survey
Getting the community’s feedback is especially 
important to engage the students and different 
target users in the development process as a step 
towards humanizing the TU campus. This part 
of the research was done by conducting a survey 
questionnaire of the students and employees 
on the campus. The questionnaire was a 
collaborative work with a student group in the 
Architectural Engineering Department at Taibah 

University. The sample size was calculated with 
consideration of the number of students at TU’s 
Madinah campus. 

The needed sample size was 382 people, 
considering the confidence level of a 95% margin 
of error at 5% and a population size 50,655, as 
shown in Figure 12. The population size was 
obtained from Statistics and information center 
in Taibah University. The survey was carried out 
in person with the students and employees of 
the university. Also, it covered as much of the 
university as possible, with each survey group 
covering different areas and working hours in 
the early morning, at noon, and in the afternoon 
to cover all the time periods for all the students, 
as shown in Figure 13.

Figure 12: Sample size calculator of student Sample (Survey Monkey, 2019)

Figure 13: Distribution of student survey sample on TU Campus
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Tables 4 and 5 show some samples of the 
questionnaire results and their implications for 

the next stage to propose an urban development 
plan for the campus.

Table 4: Results of Questionnaire Survey Part 1

Q Your classes/work starts most days at You leave the university most weekdays at

R
es

ul
t c

ha
rt

Im
pl

ic
at

io
ns The majority of students start their day early 

at 9am. Hence, morning activities should be 
redeveloped to ensure that open spaces satisfy 

their needs.

To test the last question, most of the students 
finish their day from 1 to 3 pm. The campus 

space network should encourage students to stay 
during their free time between lectures.

Q Where do you often park your car? When you park there, you intend to visit 
. . .

R
es

ul
t c

ha
rt

Im
pl

ic
at

io
ns The parking building is in the middle of TU’s 

layout; the students prefer to park their car in a 
central spot for easy navigation of different fa-

cilities on the campus.

The highest percent indicated that their reason 
for choosing a parking area was closeness to 

the college and the circular building especially, 
which reflects the importance to redevelop the 

parking area as a focal pedestrian point.
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Table 5: Results of Questionnaire Survey Part 2
Q What activities do you do in your spare time?

R
es

ul
t c

ha
rt

Im
pl

ic
at

io
ns

The most desirable activity for the students in their free time is to hang out with friends, then study 
and do homework. However, the campus lacks entertainment facilities and areas equipped for 

students to gather and finish their different assignments, either alone or in groups. This raises the 
need to design a workspace in the circular building with multiple uses to satisfy the needs both to 

hang out and to study.

Q Are there certain activities or services you wish to have at the university?

R
es

ul
t c

ha
rt

Im
pl

ic
at

io
ns

The answers really reflect what the university lacks, starting with green areas with shaded places 
and cafes. Meanwhile, having a close working space would encourage students to stay on the 

campus longer to finish their work and still enjoy the greenery and other facilities on the campus.
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Figure 14 shows the students’ answers for 
the subjects that most attract their attention in 
general. Their answers reflect their needs and 
the different possible uses of the new design of 
the circular building.

Proposed Urban Vision for TU campus
In this part of the research, a conceptual plan for 
an urban vision for Taibah University’s campus 
will be proposed to include all the missing 
planning principles in the existing campus. 
Figure 15 and 16 illustrates the most important 
urban development actions to be taken to deal 
with all the problems derived from the literature 
study, site analysis, and student survey. These 
actions can be listed as follows:

•	 Design an arched path connecting the open 
spaces network on the campus to facilitate 
the students’ circulation between the 
university’s colleges. This path will connect 
the master plan from east to west for only 
pedestrians and cyclists, starting from the 

circular building near the eastern gate and 
ending at the western edge.

•	 Create successful campus open spaces 
considering the local hot climate by 
designing most of the pedestrian movement 
in shaded areas with more interactive 
landscape furniture elements.

•	 Design a variety of open space typologies 
on the campus according to their area, type 
of activity, and location on the campus 
to enhance formal and informal learning 
spaces. This will give a special character 
to every zone in the layout and create a 
different visual experience for the students.

•	 Propose multiple uses for the circular 
building as a starting point for the arched 
path from the western gate.

•	 Design a complete circulation network to 
connect all the car parking lots with the 
arched path through a pedestrian-friendly 
shaded street.

Figure 14: Which of the Following Subjects Draws Your Attention the Most (Select 5 at Most)?
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Figure 15: Future Urban Development Plan of TU campus

Conclusions
University campuses are a very important part 
of any city’s urban fabric. Even if they are 
gated, as in the case on the TU campus, they can 
still engage the local community. Campuses’ 
layout of open spaces should not be designed 
for educational purposed only, but also for 
social and cultural activities. Hence, the most 
important factor to take into consideration in 
the design or development process is to promote 
pedestrian movement instead of creating a 
totally car-oriented environment. By analyzing 
TU’s campus, the researcher arrived at some 
important conclusions about achieving a more 
walkable community on the campus:

•	 There is no typology or hierarchy of open 
spaces network on the TU campus. The 
urban development vision proposed earlier 
is a step toward solving this problem that 
must be followed up.

•	 A lack of site furniture (shade and seats) 
limits the usefulness of open spaces. The 

study suggests adding more vegetation and 
shaded seating areas to encourage the use of 
the open spaces.

•	 TU’s campus is a car-oriented community. 
It needs to promote pedestrian and bicycle 
movement by designing suitable lanes for 
both to connect all the campus spaces and 
colleges.

•	 Any proposed design for the TU campus 
should include buildings in an interactive 
open space network. This will certainly 
enhance the opportunity for interaction 
between the students and academics for the 
benefit of both.

•	 Open spaces — especially large ones 
— should avoid fixed design elements 
like benches or theaters. Instead, mobile 
furnishing should be encouraged, which 
will allow the space to be reshaped for 
different uses.
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Figure 16: Proposed open space typology of TU campus
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For the findings of this research to be 
generalised and reliable in achieving the 
objective of this research, some additional 
recommendations are addressed as follows:

•	 Involve students and employees in the 
design process to create effective open 
spaces that meet their actual needs.

•	 Provide continuous shaded landscapes for 
pedestrian paths to protect from hot weather 
conditions, present an appealing and unified 
visual image of the campus, and encourage 
students to walk.

•	 The following are recommendations for 
future studies to be done on the TU campus 
for more continuous development of the 
urban environment:

•	 Study how to make the campus safe at night 
by analyzing the night lighting distribution 
on campus.

•	 Study “friendly transportation services” on 
the university campus, such as bicycle lanes 
and racks, when considering upgrading or 
expanding the colleges.

•	 There is a direct relation between the 
physical environment on the TU campus 
and its user characteristics. Especially given 
the radical social changes taking place in 
Saudi Arabia, this must be examined over 
time to study how social changes will affect 
the future type of shared activities after 
male and female sectors are no longer fully 
separated.
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