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Abstract

Sustainable development is the development and reconstruction of land, in addition
to maintaining the sustainability and maintenance of this reconstruction, without
compromising of the Lord balance that Allah created it to all the components of the
universe, because everything is necessary to achieve an ecology balanced integration. In
order to achieve the former, the architect must be a thinker and innovator. So, he plans
and designs for the subservience of the land, humans and birds, without any negative
impact on the environmental balance. thereby the architect is acting according to the
system of the universe towards its reconstruction and preservation, to guarantee the
right of future generations in benefit and enjoyment of the nature and its beauty. And,
Because it is a generations' educator, instilling in them the knowledge and values, it was
important to shed light on schools and ways to achieve the principles of sustainability in
its urban and architectural design, to be the nucleus of effect on the community towards
the development of urbanization and the environment. The Sustainable Schools aims to
raise environmental awareness among students and teachers through the positive
environmental practices that aim to reduce negative impacts on the environment
particularly in the fields of water, energy, air and waste. Where The problem
represented in the absent of the application of sustainability principles in the planning
and designing of schools in the Gaza Strip, which impacts negatively on school
performance, environmentally, economically and socially, as well as it affects on the
scientific level of students and their appreciation of the dimensions of sustainability and
its role in creating a friendly environmentally- urban communities.

Hence, the research focuses on schools in the Gaza Strip, and UNRWA schools in
particular. So, It identifies the reality of education in UNRWA schools, and it examines
the concept of sustainable school and its applications at the level of urban design
through a case studies, to benefit from its strategies in line with the reality of the Gaza
Strip.

In addition, the research prepares an analytical study of urban design for a number
of UNRWA schools and assess the level of sustainability by using a method for
assessing sustainability in schools, to identify themes that were in default. So, these
defaults identify sustainability problems and provide solutions for it.

By condensing the evaluation results with the other tools of research, the
conclusions is extraction about the reality of UNRWA schools in the Gaza Strip through
a descriptive analytical method, to side towards the main purpose of the research, that
represent in the extraction of the strategies for achieving sustainability in UNRWA
schools at the improvement of existing schools or at the designing of new schools.

Hence, the importance of the research study is to enrich the field of knowledge on
the subject of research and results, where the researcher hopes through the study to
reach productive results directed towards the main objective which is the application of
sustainability at the level of schools in the Gaza Strip. and she hopes that these
strategies will have resonation at authority, decision-makers and the strategic planners.
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1. Research Introduction
1.1 Introduction

Sustainability is a comprehensive developmental conception for
supporting the current generations without affecting the lives of the coming
ones. Since there is no sustainable atmosphere without sustainable ekistics,
achieving sustainable Urban is absolutely essential on the environmental,
economic, and social level. The applications of sustainable building
provide the opportunity to have environmentally efficient buildings that are
efficient in using the sources through an integral approach of design.

Since schools are one of the largest and most vital Urban projects, it is
essential to achieve sustainability for its elements to increase its economic,
environmental and social efficiency. Moreover, students are to acquire
knowledge and skills that they need to control their behaviors in order to be
effective persons in the society. Sustainable schools are the ones that aim at
increasing the level of environmental awareness through applying the
conceptions of green architecture. Due to the absence of the conceptions of
sustainability in Gaza Strip schools, there has been a need to adopt serious
steps to study how to achieve these conceptions.

1.2 Research Problem

The research problem lies in the absence of applying the conceptions
and practices of sustainability in planning and designing the school
buildings in Gaza Strip. This negatively affects its efficiency and the level
of the students. This includes their consideration of the dimensions of
sustainability and its role in achieving sustainable development in Gaza
Strip. Thus, the research is to assess the level of achieving sustainability in
UNRWA schools in Gaza Strip and to have better understanding of the
aspects of negligence in applying it to the level of Urban design of schools
and to conclude certain strategies towards achieving sustainability in those
schools.

1.3 Objectives

The main objective behind this research lies in studying the strategies of
achieving sustainability in the levels of Urban design of UNRWA schools
in Gaza Strips. This objective can be achieved through:

e Understanding the reality and challenges of UNRWA schools.

e Studying the conception of sustainable school and the applications
of sustainability in Urban design of schools.



e Analytic study of the Urban design of UNRWA schools in Gaza
Strip.

e Evaluating the sustainability in the levels of Urban design at
UNRWA schools in Gaza Strip.

e Studying the applications of sustainability principles and the
conceptions of green architecture in the location of the school. This
is to reinforce the curriculums and the educational process to
promote the behavior of the students.

2. The Reality of UNRWA schools in Gaza Strip

The geographic location, population in Gaza Strip, the reality of
schools in Gaza Strip and the stages of developing the school atmosphere
of UNRWA schools since they were established are going to be discussed
briefly.

2.1 About Gaza

The Gaza Strip lies on the Eastern coast of the Mediterranean Sea. It is
narrow strip from the north to the south in the southern west part of
Palestine (Figure 1.1). It represents 1.33% of the area of historical
Palestine; 360 sq Km. (Salha 1997)
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Gaza Strip

Figure (1.1) Palestine Map- The Geographical Location of Gaza Strip
Source: www.islamonline.com, 2011

Gaza Strip is divided into five governorates: Gaza, Middle Area (Al-
Wosta) , Khan Yunis, Rafah and the North (Figure 1.2).


http://www.islamonline.com

Figure (1.2): Gaza Strip Governorates
Source: ARIJ, 2011

About 1.7 million Palestinian live in Gaza; most of them are 1948 War
refugees. It is estimated that 1.1 million, three quarters of the population of
Gaza Strip are refugees. (UNRWA 2010).

Gaza Strip is severely hampered by high population density that is one
of the greatest in the world. It is 26000/sq km in cities and 55000/sq km in
refugees camps. (Ministry of Local Government, 2007)

Figure (1.3) Locations of Refugees Camps in Gaza Strip
Source: www.aljazeera.net 2004

2.2 Palestinian Education Bodies
Three bodies supervise education at schools as referred by the Ministry
of Education and Higher Education (2007):
* Governmental
= UNRWA
= Private (supervised by the Ministry of Education)

2.3 Schools in Gaza Strip
The table (1.1) clarifies the distribution of the buildings, schools and
students in Gaza Governorates. They are classified according to the


http://www.aljazeera.net

supervised body for the academic year 2008/2009. We can note the
following:

- 60% of the schools of Gaza Strip are governmental. UNRWA runs
35% of the schools while Private Schools constitute 5% of the total
number of schools in Gaza Strip.

- 53% of the students are in the governmental schools and 44% are in
the UNRWA schools. This indicates that density is UNRWA schools
is higher than government schools.

- The number of buildings in UNRWA schools is half of the number
of schools. This means that 94% of UNRWA schools adopt two-shift
system to compensate shortage in the number of buildings.

Table (1.1): The distribution of buildings, schools and students in Gaza
Governorates according the supervising body 2008/2009
Source: Ministry of Education Website in Gaza 2009

.. Number of | Number of
Supervising Body Number of Schools Sl Students
259
Elem.
Government iy 383 227 240,953
Prep..
221
Elem.
UNRWA . 221 118 198,612
Prep.
21
Elem.
Private 5 33 33 12,139
Prep.
TOTAL 637 378 451,704

2.4 Stages of school atmosphere development in UNRWA schools since
the day of establishment until now

UNRWA schools passed through several stages in which the
international political circumstances attributed to determining the nature of
its buildings. Sawalhi (2007) referred to these stages and the characteristics
of the school atmosphere in each. The stages are:

1- First Stage (1951 — 1954)

This stage was characterized by political unrest that resulted from the
displacement of the Palestinian after the Nakba in 1948. Education was
considered a part of the relief work. Schools were covered by tents.




2- Second Stage (1955-1962)

The classes in this stage were sheds with ceiling of QAARMEED. Some
hygiene units and drinks sports were available temporarily in the school
yard.

3- Third Stage (1962-1980)

The building of the school used to consist of two floors; the stairs were
external. There was a table for school units at that time. The area of a class
was 48 m?.

4- Fourth Stage (1980 — 1994)

The building was 3-floor building made of concrete in one way. The
stairs were part of the building. Laboratories and multi-purpose rooms were
added. The class was 53 m*.

S5- Fifth Stage: 1994-2002

In this stage the Palestinian National Authority was established in Gaza
Strip in 1994. The buildings were U,L shape in open or closed system. The
building foundation is designed to have 4 floors. The area of class is 53 m?.

6- Sixth Stage (2002 —2007)

In this period the built area increased to add some halls and rooms. The
shape of the building is A, H or U in the open system. Rooms of social
activity, computer laboratory were added. A system for rainwater drainage
was established.

2.5 Challenges that face Education Department in UNRWA schools.

There are several challenges that face the department of education in
UNRWA in Gaza Strip. The challenges are related to the school
atmosphere. They are:

- More than 90% of the schools work in double shift. This result in
decreasing the time of teaching because two separate schools share the
same building in the same day. (Himdiat 2011)

- Projects stoppage in Gaza Strip is another challenge in this regard.
UNRWA schools projects are among the projects that stopped because
of the Israeli siege imposed upon Gaza since 2007. This led
overcrowded classes. (Engineering Department at UNRWA — 2011)

3. Urban Sustainable Design and Sustainable School

Achieving sustainability in schools benefits many aspects that are
related to atmosphere, economy and community. We are going to discuss
the conception of sustainable school and introduction to sustainability in it;
this is in addition to the applications of sustainability in the urban design of
schools.



3.1 Conception of Sustainable School

CHPS defines sustainable school of high performance as the facilities
that work to improve and develop the educational atmosphere through
economizing in energy, sources and money consumption.

In another definition: the sustainable school seeks guidance with the
principles of self caring through reinforcing health, welfare and others
caring via the cultures, generations and environment protection.
(Department for Education and Skills, U.K, 2006)

3.2 Principles of Sustainable School
There are several principles and rules on which the conception of
sustainable school depends as referred to on the website of the Ministry of
Education in Britain (2008). Some of the most important principles are:
= Reducing running costs: climate efficiency, energy systems, water, raw
materials and safe streets.
* Improving academic performance: quality of air inside, educational
sustainable spaces and sustainable design of the location.
» Environment Protection: renewable energy, local materials, water
saving, less polluting transportation and recycling garbage.
= Design directed to health, safety and comfort: quality of air in closed
places, safe routes, thermal, visual and sonic comfort.
* Supporting the values of community: history and culture of the place,
community  participation and community cultivation about
sustainability.

3.3 Sustainability Entries at Schools
Schools can be involved in sustainability through 8 entries (Shipley
2009):
» Energy and Water: lighting, equipment and conditioning systems.
» Food items: healthy food, supporting local suppliers and producers,
cultivating students with the food items and their sources.
= Garbage: sustainable consumption and supporting market that produces
high quality goods.
» Buildings and School Yard: Design, establishment and management
» Transportation and traffic: encouraging walking, and group
transportation. (Specialist Schools and Academies Trust, 2008).
= Local participation: friendly atmosphere and local community
participation in building and development. (Specialist Schools and
Academies Trust, 2008).
= Consolidation and participation: school is place where people learn and
change and interrelationship is strengthen and values are established.



* Community welfare: School as a center for teaching, promoting and
developing applied skills.

» Comprehensive foresight: international and responsible view for
students.

3.4 Urban Design Levels
Urban Design is divided into 4 levels: District, Corridors, Block and

parcel (Condon, 2003).

1. District

District is the main unit of local administration in election and

population for example. (Figure 1.4:A)

2. Corridors

It includes the roads, streets, pavement and bicycle lanes. (Figure 1.4:B)

3. (Block)

The block represents part of the district or neighborhood. It is a very
essential unit in forming and building the social and vacuum structure.
(Figure 1.4:C)

4. Parcel

The smallest vacuum unit in the urban structure. It is very important in
forming the social aspect of the architecture. (Figure 1.4:D)

© (D)
Figure (1.4): Levels of The Urban Design
Source: Condon, Patrick M, 2003
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3.5 Sustainablity Elements in Urban design

1. Green Infrastructure

2. Movement

3. Social Infrastructure

4. Cost

3.6 Sustainability in Urban design of School

Table (1.2): clarifies the strategies of applying the levels of urban design of schools.
Source: Researcher depending on (Condon, Goodfellow & Andrew-Power, 2008,

Patrick M, 2003)

strap.

- Forming structural
blocks around the
school garden.

- Variety of green
areas in the school.

- Using some open

Entries of school
overlook at local
streets.

- Paying attention
to ceiled areas
for community
interrelation.

- Consolidating
construction and
open elements.

areas as - Integrating  the
educational spaces. buildings  with
- Respecting the each other.
natural occasions - Making use of
by the school the school

Green Movement Social Cost
Infrastructure Infrastructure
Levels
Movement - Greening Safe and | - Using
Routes movement routes. relaxing routes. circular routes to

- Drainage of | - Pavements for | connect he
rainwater along the pedestrians and | elements of the
street. bicycles. school with the

- Encouraging vital Group building.
variety in  the transportation - Giving
partitions. and safe traffic. | urban sense to

school street.
- Facilitating
the movement of
the disabled.
Location and |- Reserving the | - Interrelationship |- The entrance of |-Collecting
Surrounding natural of movement | the school | rainwater and
environment routes. assured being | reusing it.

- Surrounding  the | - Connecting connected to |-Directing the
school with green | school elements | local community. | elements in a way
strap and draining | with movement | - Offering shaded | that  suits  the
rainwater to that| routes. parking to cars. climate.

-Planting some trees
and birds.




elements by the
society.
Highlighting the
community
identity by the
school.

The range of
school effect
does not exceed
500 m.
Suitability of the
utilizations
neighboring the
school.

School
Building

- Easiness of

accessing the
administration
and teachers
rooms.

Easiness of
recognizing
building different
elements.

Safety and
security in
designing the
entries.

Clarity of
distribution
corridors.
Distributing

stairs in  an
equivalent way.

Providing
internal yard
among the
buildings.
Forming the

building in a way
that matches the
local succession.
Being suitable for
social activities.
Offering places
for showing the
students
activities.
Flexibility of
furniture.
Respecting  the
movement of the
disabled in the
design.

- Designing energy

saving building.

- Using some green

arcas as
educational
spaces.

Dealing with

sound and noise.
Offering thermal
comfort.
Depending on
renewable
resources.
Reinforcing safety
and security.

3.7 Case Studies for Schools that Applied the Conceptions of

Sustainability.

Reedy Fork Elementary School (Innovative Design, 2008)

Fork School is located in N. Carolina in the United States. It has an area

of 8,070 m? and its students are 725. This school is one of the distinguished
samples of green buildings that achieved sustainability in architectural
design for its buildings and in the environmental design for its special
location in a unprecedented way. It affected the environmental, economic
and social aspects. The school applied sustainability in its architectural

design based on different strategies. They are:




a- Location direction.

b- Building design: original design of day lighting, mechanic and
electric design and rainwater collecting.

c- Location design: green areas and vital variety.

d- Environmental education.

e- Computer observation of the advantages of sustainability.

f-  Sustainable building materials.

g- Internal environmental quality management.

Conclusions:

» The climate of N. Carolina is similar to some extent with the hot humid
climate of Gaza Strip

» The necessity of participation of the community in building, developing
and making use of the elements of the school.

= Consolidating the structure blocks with the open spaces and green areas
in the schools creates psychological comfort for students as it is
clarified in the following figure.

-1

Figure (1.5): site plan of reedy school
Source: innovative design, 2008

* Making use of the original design of day lighting in some halls that need
more day light such as the hall of handicrafts, arts and reading.

= Making use of the sun energy that is available in Gaza Strip in heating
the water using solar heater and generating electric power using PV.

10



= Exploiting rainwater by collecting it and reusing it in WCs and green
areas irrigation.'

4. Analytic Study of Urban Design of UNRWA Schools

The planning and design standards of UNRWA schools can be
analyzed through field visit to number of UNRWA schools in Gaza Strip.
In order to summarize the elements of urban design of UNRWA school and
assess sustainability in these schools, several design samples were chosen
for those schools.

4.1 Study Sample
Three different samples of UNRWA schools were chosen. The samples
have been repeated in most of the UNRW A schools.
1- Al Amal Prep. School in Khan Yunis
2- Salah El Dein Prep. School for Boys in Gaza —Remal
3- Beach Elem. School (C&D) in Gaza City, Beach Camp.

4.2 Sample Choice Reasons
The three samples were chosen because of the difference in:
- School location
- General location of the samples
- Urban design of the buildings
- Area and availability of elements and facilities in the special location
of the school.
- Study levels of the chosen schools.

4.3 Choosing the location of UNRWA Schools

Since UNRWA is an international organization for relief of refugees
in Gaza Strip, it receives lands from the government or donors to build its
schools. Here, it is notices the priorities of education department at
UNRWA in choosing the locations of the schools. The most important
thing in this regard is offering locations within the residential areas to
establish its schools specially after the remarkable increase in population in
Gaza Strip. (Engineering Department, UNRWA, 2011)

4.4 Analyzing the Urban Design of the Chosen Samples of UNRWA
Schools
1. Al Amal Prep. School — Khan Yunis: (Figurel.6).
2. Salah EI Dein Prep. School in Gaza City: (Figurel.7).
3. Beach Elem. School (C&D) in Gaza City, Beach Camp:
(Figurel.8).

11
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Figure (1.6): Top View Plan of the Elements of Al-Amal School
Source: Engineering Department, UNRWA, 2011

Figure (1.7): Top View Plan of the Elements of Salah El Dein Prep. School
Source: Engineering Department, UNRWA, 2011
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Figure (1.8): Top Vievlv Plan of the Elements of Beach Elem. School
Source: Engineering Department, UNRWA, 2011

4.5 Comparison of areas allocated for students from the architectural
elemts in UNRWA school and the extent of application of planning and
design standards of schools.

Table (1.3) shows a comparison between the areas allocated to students
from the different elements of design in the three schools. (Al Amal, Slah
El Dein and Beach) and to what extent they apply planning and design
standards of schools in Palestine.

Table (1.3): comparison between the areas allocated to students from the
different elements of design in the three schools
Source: Researcher based on collected data

Al Amal Salah El Beach Design Design

Item Prep. Dein Prep. Elem. Standards | Standards
School School for | School for | (Prep.) (Elem.)
Boys Boys

School Type Females

and Co-Ed Males Males -- --

(Elem. 1-3)
Grades 1-9 6-9 1-6 7-9 1-6
Area . . . 4,00- -2000

m? 4,400 m? 6,510 m? 5,860 5,400 m? m2 7000
Students 1,173 547 897 560-440 20-700
Student share
of the total area 3,73 11,9 6,5 10 10
Built area ) ) ) — 1,400 800-3000
(ground) m? 1,764 1,522m 1,218 m 2,300 m? >
Percentage of %40 %23.4 20,8% ) %42.8
built area
Buildings area | 5 795 2,807 m? | m?2,715 --
(floors)
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Student share
of the built area

m? 1,31

m? 1,42

1,57 m?

1,57

1,57

Number of
clases

29 with
laboratories

16 with
laboratories

26 with
laboratories

12-15

6-18

Area of class

53

48 m?«
53 m?

53 m?

50,73 m?

50,73 m?

Number of
students per
class

36,48

37

36

37

37

Area of
playground and
yard

888 m?

1,500 m?

1,090 m?

Percentage of
area of
playground and
yard

%20

%23

%18.6

Student share
from the
playground area

0.75m?

2.74m?

m? 1.2

Area of green
gardens for
students

959 m?

310 m?

180 m?

Percentage of
Area of green
gardens for
students

19.6%

10.6%

3%

Student share of
Area of green
gardens for
students

0.81 m?

0,56 m?

0.2 m?

Location to
streets

bystreet

bystreet

main

main

Bystreet

Through the above table, it was concluded that:
= Salah El Dein school achieved the standard of student share of
location area while Al Amal and Beach schools did not because of the

high density of students.

= All the schools achieved the standard of the percentage of built area.
All of them are in the acceptable percentage of building.
* Al Amal and Salah El Dein schools did not achieve the standard of the
percentage of student share of the built area while Beach school
achieved this standard. This is because of shortage in the number of
classes, limited area and huge number of students in Al Amal school.
* Al Amal and Slah El Dein schools achieved the standard of the
surrounded streets. Both of them are located on bystreets while Beach
school did not achieve that because it is located on main street.
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= Al Amal school occupied the first place concerning the share of
student from green gardens while Salah El Dein school got the first
place in terms of the share of student from playgrounds and built
areas. The share of student of green gardens is drastically low in beach
school.

Through what was mentioned above, UNRWA schools seem to fulfill all
the functional requirements and achieve all the design and planning
standards of schools. However, the design of these schools is not complete
and does not support the educational process in its integral form. The
reason behind that might lie in the fact that the architectural designers who
prepared these designs paid attention to the factor of urgent relief and the
economic factor as priorities of design. The other factors received less
attention.

5. Assesment of Sustainability in Urban Design of UNRWA
Schools in Gaza Strip

The process of evaluating sustainability in urban design of schools is
considered the most important step towards developing the school
environment and achieves sustainability in accurate and efficient way. This
is to benefit from the results of the assessment as much as possible as an
evidence to developing the existed and establishing new ones.

5.1 Adopted method of assessing sustainability in urban design of
schools

SBAM® program was has been chosen to be the tool of assessing the
levels of urban design of schools and to what extent it match the
surrounding atmosphere and the urban development.

The program is known to be a group of tools of collecting data and
discussion through surveys that encourage the administration of school,
teachers, students, parents and specialists to think deeply of the physical
characteristics of the school and its buildings. This is to assess the
quality of the school environment and to see if it matches the
development needs of environment and students. (SBAM 2001) The
characteristics of the program are:

* The program has different assessment cores. Each core is directed to
certain purpose. The inspection visit of school focuses on assessing
the environment of the school while the questionnaires about the
elements of the school (pictures) are evidences of the feeling of the
school community of the educational places and the elements of the

* SBAM: School Building Assessment Method
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school environment and its harmony with the development of
educational curriculums.

» This program can be used by both professional and normal people. It
presents an evidence about the model characteristics in the
environment of school which necessary for supporting the
sustainable development needs of students in different grades at
schools.

» The program was designed to be used by students, parents, teachers,
people, architects and decision makers.

Ways of Collecting Data
The ways of collecting data in the program depend on:

- Direct Observation - Interview - Simulation

Population Study

The findings of the study are concluded about assessment of
sustainability at schools through the following community groups:

= Students, teachers, employees and local community of each school
separately.

= Architects who design schools

= Specialists who visited the schools (supervisors and architects)

Cores of Assessment
School location
School building

Movement routes

Class environment

Security and safety

Visual appearance

Impression

5.2 Data Analysis Program

When data and information are collected through filling the
questionnaire of the assessment program by the population of the study as
it was previously referred to, it is analyzed by using Statistical Package for
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Social Science (SPSS). This is to conclude indications that have value
which supports the subject matter of the study.

5.3 Findings of Field Visit and Explanation

Table (1.4), Figure (1.9) Shows the relative weight of each main core and
sub-core for each school separately and for all the schools:
- Salah El Dein School got relative weight of 64.12%. It is in the
second place.
- Beaech School got relative weight of 47.34%. It is in the third place.
- Al Amal School got relative weight of 68.33%. It is in the first place.

In general, the relative weight of all schools is 59.93%, it is
approximately 60%. This means that UNRWA schools are in fluctuating
rank between being accepted or not.

Table (1.4): Assessment of sustainability of each core of study in each school
Source: scholar

School (Relative Weight) Rank

Item All Al Salah
Beach | El
schools | Amal -
Dein

School 61.41 | 69.67 | 47.12 | 6744| 3
Location
School 5215 | 6571 | 41.15 | 49.58| 7
Building
Movement | ¢y 55 | 6952 | 46.03 | 68.10| 5
Systems
Clags 46.98 49.08 41.60 | 50.25 8
environment
Media 75.19 77.78 71.11 | 76.67 1
Visual 60.28 73.33 42.50 | 65.00 4
Appearance
Safety and 61.71 66.62 47.60 | 70.93 2
Security

Impression 60.56 75.00 41.67 | 65.00 7
59.93 68.33 47.34 | 64.12
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Figure (1.9): Chart shows relative weights of the study cores achieved for each school
Source: Researcher

Through the chart 1.4, there were some results:

* Number of cores achieved sustainability in all schools, others
achieved it in some of the schools and the other cores do not achieve
sustainability in all schools.

= Since the three schools are repetitive samples that are found in
UNRWA schools, the cores that achieved relative weight of more
than 60% in two schools or three are going to be considered achiever
of sustainability in all UNRWA schools with reservations on some
elements as follows:

- School location: This core did not achieve sustainability in the
elements of green areas and external educational places.

- School building: It did not achieve sustainability in the building
block, environmental design and social participation.

- Movement routes: did not achieve sustainability in the element of
social structure.

- Class environment: This core did not achieve sustainability in
being connected to green elements.

- Visual appearance.

- Media and Technology

- Safety and Security

- Impression.
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5.4 Conclusion of the Analytic Study
UNRWA schools lie in fluctuating level between achieving and not
achieving sustainability. Some cores raised the urban design of UNRWA
schools to an acceptable level while others decreased this level of
achieving sustainability.
Wishes of the Population of the Study

The questionnaire ended with some wishes of students, teachers and
supervisors concerning the school environment of UNRWA schools. They
are:
- Class design should consider sight, lighting, sound and temperature.
- Classes are to be designed in a way that enables them of responding
to the educational and technological requirements.
- School canteen should be larger and should encourage atmosphere of
fin and comfort.
- The percentage of gardens and green areas must be increased.
- The entrance of school should be more attractive.
- School should have hall for sports.
- There should be a hall equipped with all technologies and
educational tools for each curriculum that requires that.
- Classes should have more day lighting.
- Students should be provided with safety and security that protect him
from the danger in the surrounding streets.
- Schools are to be connected with local community in more effective
way.
- Availability of external educational spaces.

6. Conclusions

42. Gaza Strip suffers from many problems. One of the most important
problems is population density and limited sources and not applying the
conceptions of sustainability in a way that achieve balance.

43. UNRWA schools passed through several stages in which political
circumstances determined the nature of its buildings. Urban design and
shape of school building differ from a stage to another.

44. The number of school buildings in UNRWA school is half the
number of schools. This means that 94% of UNRWA school adopts
double shift system to compensate the shortage in buildings.

45. There are many challenges that face the department of education in
UNRWA in Gaza Strip. This negatively affects the process of
developing schools. One of the most important challenges in the huge
number of students at UNRWA schools and the stoppage of
establishing new schools.
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46. Lack of vital variety and decrease in green areas and pollution of air
and water and run out of non-renewable sources led to call for
sustainable development samples that protects the environment.

47. Schools are the most essential projects in urban environment
development to which attention must be paid. Achieving sustainability
benefit many aspects that are related to environment, economy and
community.

48. Sustainable school depends on different principles: reducing running
costs, improving academic performance, protecting environment,
design towards security and comfort and supporting community values.

49. To achieve the conception of sustainability in urban design of
school, the elements of sustainability must be applied in different levels
of urban design of school.

50. The case studies provided different samples of schools that applied
the strategies of sustainability in some levels of urban design.

51. The share of student from the area and built area differs from a
country to another. This depends on the level of financial support and
planning for educational services fields.

52. Three different samples of UNRWA schools from different areas and
cultures in Gaza Strip were chosen. Analysis concluded that these
samples were the best model on which the tool of assessing
sustainability can be applied.

53. The analysis concluded that UNRWA schools seem to be perfect and
meet all the functional requirements and achieve all the planning and
design standards. However, the design of these schools does not fulfill
the requirements of the success of educational process in its integral
form.

54. As a general result of sustainability assessment, UNRWA school lie in
a fluctuating level between achieving and not achieving sustainability.
These are some elements that raised the urban design of UNRWA
schools to an acceptable level and others that decreased this level.

7. Recommendations
In accordance with the previous results that showed the real conditions
of URNWA schools in Gaza Strip, the following recommendations should
be adopted:
* Adopting the principles of sustainability in urban design as a solution
for the problems from which Gaza Strip suffer.

= Benefiting from international experiences that achieve sustainability in
urban design of schools.

» Integral design of schools projects by consolidating the programs
objectives, the needs of community and location and available sources
of project.
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Focusing on rehabilitation of schools in Gaza Strip in accordance with
the principles of sustainability. It is not only for the schools that are
going to be established in the future.

Designing the new school in accordance with the standards of LEED
for green buildings that was issued by USGBC about the green
buildings that achieve sustainability.

This study was only about achieving sustainability in urban design of
schools and discussed that from different aspects. The researcher
recommends to have specialized study in the future in one aspect or
discussing the other entries of sustainability in schools.

Encouraging the vital variety in the green areas in schools by offering
alternatives and kinds.

Considering the movement of the sun and wind when establishing
school so that the linear core 1s in the direction of the south north.

Making use of the roofs as green layers for planting some small trees
and an outdoor educational environment or space for sports activities.

Reinforcing the participation of local community in building and using
some facilities at school.

Encouraging students to walk by offering suitable movement lanes and
routes.

Making feasibility study about the mechanism of saving energy and
benefiting from renewable sources of energy at schools.

Using visible stations for collecting rainwater and how to distribute it to
the green gardens. It is at the same time within the sustainable method.

Encouraging schools to buy Energy Star products.
Consolidating and inclusion of water saving inside schools.

Arranging competitions between schools by the ministry of education
and UNRWA to preserve environment and energy.

Using open areas as educational spaces for some curriculums.

Benefiting from the adopted strategies to achieve sustainability in
reinforcing curriculum and teaching students the idea, mechanism and
objective behind them. This is to establish the conceptions of
sustainability for teachers and students.

Presenting feedback for those who frequently go to school so that
students can see and measure the effect of their activities on the running
of the building.
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