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Abstract

Rethinking School Design to meet 21s Century Learning Demands:
The Case of Egyptian Governmental Schools

Sandra Nabih Samir Labib

Education has always played a crucial rolein the development of nations. It isconsidered
the fundamental investment in human capital. Through schools, children are taught the
skills they need to succeed in this new world, and in order to prepare students for their
unpredictable future, schools must be designed in away that suffices the demands of the
21% century. In Egypt, education still follows 20" century learning, and schools are still
designed according to the standards of industrialization. While rapid shifts are taking
place globally towards 21% century learning, and school architecture is being redefined,
governmental schools in Egypt are still lacking, faling short in addressing the 21%
century learning demands.

The aim of this research is to understand the history of how traditional school buildings
came to be and what they served, comparing them the needs of the 21% century. It will
further shed light on 21% century learning and how it is reflected in school design. The
research will then focus on the local case of Egyptian governmental schools, analyzing
and evaluating how they serve the learning demands of the current era. Finaly, design
guidelines will be recommended to ensure that Egyptian school design shiftsto meet the
demands of 21% century learning.

By reviewing literature and conducting field visits to a random sample of governmental
primary schools, this research will highlight how schools and education were aways a
reflection of society’s dynamics, aiming at reaching society’s present and future demands
and promoting them spatially. Through questionnaires and co-design workshops with the
children, the paper will aso shed light on the school users’ opinions, so as to be able to
reach holistic design recommendations that fulfill modern learning demands.

Keywords: Factory Model education, 20" century learning, 21% century learning, 21%
century skills, School design, Egypt.
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Background

For the past century or more, traditionally designed school buildings have defined school
architecture dl over theworld. Featuring long corridorsthat were designed for controlled
movement, and “egg crate” classrooms (Fisher, 2010) in which 20 or 30 children sit
individually, expected to learn at the same pace in the same way, these buildings have
continued deep into the 21% century. Since the traditional school building originated in
the Industrial Era, it was designed to serve the economic and political needs of
industrialization, promoting standardization. Children entered schools to be introduced
to the industrial society, where they would al perform the same tasks under strict rules,
learning by memorization and indoctrination.

Thisideology continued further into the 20" century, where after the mass destruction of
WWII, mass education was crucial . Standardization and new construction materials took
the lead in erecting new buildings rapidly and with minimal cost. In Egypt, the case was
similar. In the mid-1900s, standardized school buildings made their way into the country
for the purpose of mass education, and until this day, this standard design and education
system isused. Yet isthis the education needed today?

Nowadays, countries all over the world are taking strong action towards reforming
education. Learning is being redefined as an active, not a passive process, in which the
student’s active involvement is equivalent to the teacher’s contribution, if not more. In
other words, learning is shifting from a teacher-delivered knowledge to a combination of
both teacher-delivered and student-processed knowledge. It is becoming more oriented
towards group learning and bridging the gaps between previoudly disintegrated areas of
knowledge. The visions of traditional schools and education are being re-evaluated, and
the purpose on which they were based is being questioned.
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The 21% century has shifted from an industrial-based economy to a knowledge-based
economy (SEG, n.d.), and with the rise of technology, it was found that students
graduating from schools are not equipped with the skills they need to thrive in today’s
world. That is why, new educationa reforms are being made, identifying skill
development as the key to 21% century learning. Thisis being reflected on school design
through many spatial manifestations. Therefore, school building design is evolving to
meet the demands of the 21% century learning.

1.1. Research Problem

While education and school building design are developing al around the world, 20"
century education has continued deep into the 21% century in Egypt. Children are still
being taught a standardized curriculum through rate learning and individual testing, at a
one-size-fits-all pace. Rote memorization and standardization are being applied. “Perhaps
the biggest structura problem, however, is the outdated curricula. The schools
consequently churn out “graduates with no future,” who lack the necessary skills for
employment in a modern economy.” (Mohamed, et a., 2019)

Though the world is shifting towards integrated learning and developing 21% century
skills, Egyptian education has not changed. In turn, school buildings still resemble those
of the mid-20" century. A standard school prototype is found all over the country,
composed of the samelong corridor overlooked by rigid-set classrooms. The components
of the building rarely inspire or work on developing skills, since their aim isto discipline
and control. While school design is shifting towards 21 century design to promote 21%
century learning and skills, Egyptian governmental school buildings are still designed
according to the 20" century principles. This in turn means that they do not serve 21
century learning.

This research accordingly studies the case of Egyptian governmenta schools, examining
their history, the principles on which they were originally based and their physical design.
It also explores the relationship between the physical design of the building and how the
learning process occurs, specifically focusing on how the building can be altered to fulfil
21% century learning demands.

1.2. Research Objective

The research aims at providing design guidelines to turn Egyptian school buildings into
21% century schools, promoting 21% century skills.
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1.3. Research Questions

The research questions are sub-divided into two sections, main and secondary questions.
The main question is: How can Egyptian schools be designed/r edesigned to serve 21
century lear ning demands?

The secondary questions are:

e Onwhat basis were traditional school buildings designed?

e What isthe difference between 20" and 21% century learning?

e What are the 21% century skills and what is their importance?

e What are the design features of 21% century schools?

e What school prototypes do we have in Egypt? What spatial design and qualities
do they feature?

e How do children experience their schools? What are students’ and teachers’
needs in school buildings?

1.4. Research Methodology

Since this scope of study interlinks several different fields, it is important that they are
al investigated. Therefore, the literature review will be divided into three parts. The
research will begin by reviewing literature on the history of school architecture, and 20"
century school architecture. It will then shift to focus on the evolution of schoolsin the
Egyptian context, and what they have come to include today. A brief study of the
Egyptian educational system will also be covered. The second part will inspect the
differences between 20" and 21% century learning demands, further focusing on the 21+
century skills and their importance, and finally which skills should be developed at what
age. The third and final part will focus on the spatial aspects, studying the difference
between 20" and 21% century school buildings, the design principles of 21% century
schools, and the different methods of applying these principles spatially through case
studies.

The empirical study will be divided into four parts:

e Data collection from the designers of educational buildings in Egypt (The
GAEB)

e Field observations by visiting a random selection of Egyptian governmental
schools to observe and analyse their spatial design and components.

e User questionnaires. Online questionnaires directed to governmental school
students, their parents, and the teachersto collect information on their experience
inside the building and their needs.
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e Children’s Co-design Workshops: Workshops conducted with children to collect
further data and insights on their school experience, and to engage them in the
design process of new classrooms that meet 21% century learning demands.

Finally, theresearch will present adiscussion of al findings and the recommended design
guidelines to make governmental Egyptian schools meet the needs of 21% century
learning.

1.5. Limitations

Owing to the case of the globa pandemic (COVID-19), and the fact that education is
considered a matter of national security in Egypt, some limitations might present
themselves in conducting the field visits to inspect the buildings. The availability of data
and ability to photograph or document the buildings might not be possible. Reaching
students and educators might also pose a challenge since schools are not normally
operating under the conditions of the pandemic, therefore the samples will be reached
through online platforms and socia media, using online questionnaires. In addition to
that, although the study involves many stakeholders, yet the focus of this study will only
be on those directly related to the school building: the designers, the users (students and
teachers) and the parents. Finally, due to time and resource limitations, the random
sample of schools selected will only be within the district of Cairo, Egypt.

Providing design guidelines to turn Egyptian school buildings into 21*
Century schools, promoting 21° century learning skills

Literature
Review

Concluded Design Guidelines

Figure 1: Research Methodology
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The Evolution of School Architecture
on the Global and L ocal Scales

School architecture of the 20" century, also known as “traditional” school architecture,
originated in the 18" century, the era of the Industrial Revolution. Given the name
“factory model schools” by Howard Lamb in 1972 (Robinson, 1972), these buildings
strongly resemble factories for learning, where teachers transfer their knowledge onto
students, then students are tested to see whether they have retained the knowledge that
has been presented to them. Y et to understand the origins and reasons why 20" century
school buildings took their current form, it is essential to review the history of school
architecture and education, and the social, political, and economic dynamics that led to
its current form.

2.1. History of School Architecture
2.1.1.TheIndustrial Revolution (1760 — 1840)

The First Industrial Revolution began in Britain in 1760 and lasted until around 1840.
During this period, al human and anima labour shifted to mechanization. Many
productions such as cotton, wool, coal, and iron grew enormously, and with the invention
of the steam engine, the early modern industrial era began globally. The steam engine
brought revolutions in textiles, mines, steam-powered railroads and freighters, steel
production, and other areas of economic activities. This made massive expansion of
cities, industries, and infrastructure of all kinds. (Mohajan, 2019) As a result, living
standards rose generally due to economic devel opments.

With the spread of the “factory system”, mass population was provided with new job
opportunities that resulted in mass rural to urban migration. Because of the devel opment
of medical science, the improvement of sanitary systems and economic devel opment,
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child and infant mortality rates decreased, and fertility rates increased. Consequently,
unprecedented population growth took place in England, Europe, and the world.

2.1.2.Factory Model Education

In 1776, pioneering Scottish philosopher and economist, Adam Smith set stage for the
Human Capital Theory. He identified the acquired and useful abilities of individualsasa
fundamental source of wealth and economic progress of acountry (Spalletti, 2014). These
capabilities could be increased through investment in things such as education, on-the-
job training, and health. (Eide & Showalter, 2010) Smith saw the Industria Revolution
as the idea outset for nations to educate their populations to gain weath and mass
production, claiming that “The more they are instructed, the less liable they are to the
delusions of enthusiasm, and superstition” (Carl, 2009).

Yet this new industrial era required a
new kind of man to serveits purposes. It §
demanded skills that neither family nor .
church could provide. Above al, it
required that man develops a new sense
of time (Toffler, 1984). As production
shifted and accelerated from the farm to
the factory, higher leves of
interdependency required collective
efforts, highly speciaized division of
labour, coordination, and integration of
many different skills (Walden, 2015).
Therefore, between the great rise in
population growth, the mass rurd to
urban migration, the theory of human
capital and economics of education, and
the new persona required to achieve
nations’ wealth, a need for education
swelled. “Mass education was the
ingenious machine constructed by
industrialism to produce the kind of
adults it needed.” The new era needed an
education system that would pre-adapt
children for this new world (Toffler,
1984) This new education Ws[ern would Figure 3: Factory Model Education (Chase, 2015)
simulate the new world that they would

emerge into. As Toffler put it, “The whole idea of assembling masses of students (raw
material) to be processed by teachers (workers) in a centrally located school (factory)
was a stroke of industrial genius.” (Toffler, 1984)

8
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The whole administration of the new education system followed the model of industrial
bureaucracy. From the very organization of knowledge into permanent disciplines, to
children marching from place to place in lines and sitting in assigned stations, to the
ringing of the bells announcing changes of time. The whole system was grounded on
industrial assumptions, and the inner life of the school became the perfect introduction to
the industrial society. “The most criticized features of education today—the
regimentation, lack of individualization, the rigid systems of seating, grouping, grading
and marking, the authoritarian role of the teacher—are precisely those that made mass
public education so effective an instrument of adaptation for its place and time” (Toffler,
1984).

Children passing through this “educational machine” emerged into an adult society that
almost identically resembled the structure of the school itself. The belief was “the back
door of the school lead to the front door of the factory” (Creativecurriculumisabella, n.d.).

2.1.3.The Prussian System

Prussia was one of the first countries in the world to try to introduce a generaly
compulsory primary education. In 1763, Frederick Il promulgated a genera school
regulation stating that primary schools would be under full control of the state, and that
all families must send their children from 5 to 13 years of age to school or else they will
be fined. (Li, 2020) This decree made Germany the first country to take power over
education from the Church. Yet Prussia’s compulsory education at that time was
considered a political education with militaristic meaning. Children were provided not
only with the skills needed in an early industrialized world (technical skills, reading,
writing and arithmetic) (Ellis, et al., 2014), but also to be indoctrinated with blind
obedience, diligence, ethics, duty, and discipline.

The Prussian education system consisted of tiers. It comprised of an eight-year course of
primary education “Volksschule”, “Realschule€” which was secondary school, and
Gymnasium which was advanced secondary education, also considered university-
preparatory school. The children were grouped by age according to date of birth, and
were taught the same content by one teacher, only to be moved onto the next year to the
next classroom with a new teacher and differing content (Figure 4). Between 1788 and
1812, Prussia had established an examination system, The Abitur, which acted asa high
school graduation certificate and aform of precondition for admission to university. The
state also introduced state certification requirements for teachers, and Teachers’
Seminaries “Volksschullehrerseminare” were established, to increase the quality of
teaching (Glavin, 2017).
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Figure 4: The Prussian System (Khan & Noer, 2012)

The success of the system made other countries send their educators to be trained in
Prussia, and those in political power became fascinated by the system’s ingenuity,
including the United States.

2.1.4.School Buildingsin the Industrial Era
214.1. Monitorial Schools

To suffice the new demands of mass education, new measures had to be taken in terms
of education and construction. In 1798, Joseph Lancaster proposed a new concept for
public education in England. It was based on mass public education using older and more
advanced students as teachers, known as “monitors”. The Lancasterian educational
system and schools were governed by strict rules and discipline. A headmaster who
selected and trained the student monitors had full authority over them. They, in turn,
taught students who were younger and less educated.

The system’s main flaw was the rote memorization of lessons which crumbled when the
smallest degree of thought was required of the student yet was the ideal method for
educating masses and for “crowd control”. Within a decade, Lancaster’s plan had spread
throughout Europe and reached the United States (Rayman, 1981).

This new system caused the emergence of a new school building, namely “Monitorial
Schools”. Much like factories, monitorial schools consisted of large halls or classrooms
ranging from 24 to 30m in length and from 12 to 15m in width. (Knezevich, 1953) The
children were seated aong benches with desks, each row holding about 20 students. It
was common to find classrooms with ten to twenty rows of students. Each row was
divided into two “drafts” of approximately ten students, each under instruction of a
monitor. The children would leave the benches at different times to go to "recitation
stations,” which were marked by semicircles on the floor along the room's sides and
where monitors could provide "instruction™ in the fundamental skills (Ibid).
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Figure 5: Monitorial School - Lancasterian Educational System (School, n.d.)

21.4.2. Prussian Prototype

The Prussian prototype, which complemented their ingenious educationa system of the
time, was the first building to take both pedagogic and administrative aims into
consideration in the building layout. The number of classes per school were based on the
growing number of enrolled students as well as the differentiation in school curriculum.
They started with four classes (Figure 6), reaching eight classes (four for each gender),
and then 12 classroom-schools in 1850, going hand in hand with a curriculum with six
differentiated classes.

However, the higher curricular expectations, performance-oriented promotion and the
growing number of enrolled students led to an overcrowding of the classrooms. This
caused an increase of classrooms to 20 then 36 in number. Only eight of them were for
the eight years of schooling, thus dissolving the connection between the number of
classes per building and the number of successive classes.

The rising number of classes and pupils, backed by the pedagogica arguments, allowed
for the construction of these larger schools, labelled “grand school buildings”. New
facilities were added over time such as libraries, spaces for teachers and gyms.

11
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Meanwhile the differentiation of the curriculum allowed for more specific teaching,
which led to theincorporation of new subject-related classrooms. This building prototype
set much of the standards that continued to be used in the centuries after, and up to this

day.

Floar plan [or the Bedhin commmon schoals from 182 im Etn Brider Lese-Bach ey

Schucke vond Allteg Berlier Arbioork ler, el Georyg Ruckniem | Berlin: Elelanden Press 1981), 22

Schood with four classes

Figure 6: Berlin common school from 1827 (Isensee & Topper, 2020)

2143 Further Developments

In the United States, education took avery similar courseto that of Europe. After Horace
Mann’s Common School Movement, that aimed at providing education for all socia
classesand religions, and his adoption of the Prussian Modd in 1843, school architecture
began to spread inthe U.S.

The first graded school (Figure 7) was built in 1848 in Boston, Massachusetts, and is,
according to Lackney “an oft-cited example of early factory model design principles
whose design was replicated across the country through the 20" century” (Perez, 2017).
Thefour-story school housed 660 students and featured 12 “single head” classrooms that
opened onto common hallways. Individual desks were bolted to the floor in each
classroom creating an “egg-crate setting”, which measured 9.5 x 8m, a common
dimension still present in modern classrooms. Each row contained eight desks, wherethe
classroom consisted of seven rows, therefore holding atotal of 56 students (Perez, 2017).
On the 4" floor, the building held a large assembly hall for students, as well as the
principal’s office.

12
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Figure 7: Quincy Grammar School - First Graded School in the U.S.A (Perez, 2017)

2.2. 20" Century School Architecture
2.2.1.Early 20" Century School Design

By the end of the 19" century, compulsory |

education had been adopted worldwide, and

school architecture had taken the form of what -

was called “school palaces” in the urban
contexts. They were typically made of brick and
stood two to four floors high. Long central
hallways were flanked on either side by high-
ceilinged classrooms, resulting in buildings with
depths of more than 20 metres (Chételet &
Gutman, 2018).

But with the growing concern of tuberculosis,
thefirst wave of criticism wastriggered. In 1904,
the first international conference on school
hygiene was held, exposing poor ventilation and
sanitary installations in schools, as well as the

Figure 8: Perkins, Wheeler & Will with Eliel and
Eero Saarinen, Crow Island Elementary School,
1940 (Anon., 2016)
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lack of medical supervision. Doctors requested that light and air flow in, embracing the
goals of the architects of the modern movement, which in Le Corbusier’s words, were
calling for “a new spirit”, which was a building “like a receptable for light and sun”
(Chételet & Gutman, 2018).

Windows were widened, in some cases becoming sliding doors, rooftops were turned into
heliotherapy terraces, and concerns on ventilation contributed to proposals for reduced
building thickness. Hallways were to have classrooms on only one side. This resulted in
many school design proposals such as the Open-Air Schools and the Finger Plan (Figure
8,9,10) with classrooms that were very well lit, ventilated and had direct access to the
outdoors.

PRIMARY. SCHOOL

t'<“
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4 4
1 SRS ¢ PRIMARY  PLAY TEARACE
PLAY GROUND - " stace 110

INTERMEDIATE SCHOOL

o e
MALN FLOOR l:=.,
: SUB-PRIMARY SCHOOL  GreatBuildings.com

Figure 9: Perkins, Wheeler & Will with Eliel and Eero Saarinen, Crow Island Elementary School. Source: Great Buildings - Crow
Island Elementary School floor plan, 1940 (Anon., 2016)

Figure 10: Crow Island School axonometric drawing illustrating a typical classroom pod (Lackney, 2015)
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2.2.2.Mid to Late 20™ Century — Post WWI1 School Design

In the 1950s, after the destruction caused by the war and the emergence of a baby boom,
there was an urgent need to re-construct and expand school buildings to accommodate
the population increase. Between 1946 and 1964, about 77.3 million babies were born in
the U.Sonly (Holst, 2008), and about 11 million children entered the educational system
(Perez, 2017). Therefore, the immediate need for new school buildings led to changesin
school building standards, and the need to minimize expenses and erect buildings quickly
led to a standardization of school designs.

Unlike earlier public schools, postwar schools were designed to be more practical and
functional than conventional two- to four-story brick schoolhouses. Steel framing, plate
glass, and low-rise horizontal massing were all used. As aresult, schools are less costly
and easier to build. Theincreasing spatial and financial needs of school districtsled to a
mass standardization of school designs that focused on the building's physical structure,
expense, and function (Perez, 2017).

Several movements of school design . A
followed, including the Open-Plan T o
School (Figure11) inthe1960sand 70s  ~Jawd |1 "oy NIl
where classrooms were divided into  Tu Sl WS .
learning areas with their own topic or I8 <o it R Y &
subject, or in other schools dividing a L N S P
larger room into sections for each s A £
subject. Jeffery Lackney described o R 3

them saying, “these schools were ¥

planned with large, open, flexible Open Plas Coocept Diagrans of The Doy Schasel a1 Clragps, ¢
spaces adaptable to team teaching as "'/ ke P s fane

well as small-group and individualized  rigure 11: Open Plan Concept (Perez, 2017)
instruction that characterized open

education” (Perez, 2017). The Open-Plan environment was believed to encourage self-
direction and self-motivation in students, which would “lead the pupil to be more
creative, self-assured, intellectual, and understanding. Yet due to lack of systematic
training, as well as noise and visual distraction, this school prototype was abandoned
(Perez, 2017).

According to R. Thomas Hille, the 1980s mainly consisted of a basic reconsideration of
educational experimentation in the 1960s and 1970s, as well as a renewed focus on
fundamental academic subjects like math, science, and the humanities, preferably taught
in more traditional educational venues (Baker, 2012). School buildings from the 1940s-
50swere aso in need of renovations and replacement, but as enrollments were declining,
little investments were directed towards them, and the pace of new school construction
slowed (Baker, 2012).

By the end of the 20" century and the rise of technology, many new movements made
their way to school building design. The first movement of the 1990s was that of the
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“learning communities”. Based on a growing consensus in the research literature, there
was a growing interest in the development of new smaller schools and the restructuring
of older school buildings into schools-within-schools (Lackney, 2015). According to
educational research, small schools have higher engagement in school events,
extracurricular activities, student satisfaction, social connectedness, and achievement.
This theory led to the design of school wings in the form of cluster classrooms (Figure
12) to hold 100-120 students and their teachers. Spaces were personalized, self-directed
including variable and flexible sized spaces as well as individual workspaces. Some of
the collaborative learning spaces included galleries, studios, informa study spaces,
lounges, and outdoor spaces (Perez, 2017).
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Figure 12: Crosswinds Arts and Science School multi-age plan portraying "Learning Communities” movement (Lackney, 2015)

The end of the 1990s and the new millennium brought further development of
information and communication technology, and with the spread of the internet,
education became possible beyond the school building walls (Perez, 2017). Access to
information was easier and the provision of online education to populations far from the
school geography. This movement isincreasingly present until this day and was named
the “Virtual School” (Lackney, 2015).
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2.3. Evolution of Schoolsin Egypt
2.3.1.1952 — 1970: Gamal Abdel Nasser

In 1952, post-WWI1, Egypt had been suffering a deteriorated state of the country due to
the corruption of the monarchy and its associations with the British Occupation which
had taken over the country since 1882. A group of army officers, known as the “Free
Officers” began a revolution. It aimed at:

a) Overthrowing the corrupt monarchy with al its associations with the British
occupation

b) Reforming the military

c) Gaining control over governmenta sectors and capital

d) Social welfare and enhancing Egyptians’ quality of life.

e) Democracy

f) Liquidation of differences among various layers of the Egyptian society by
redistribution of public and private properties

Nasser, who was one of the two leaders of this revolution, led 89 other Free Officersin
an army coup that deposed the regime of King Farouk and established anew government.
In 1956, he was voted the first president of Egypt. (Editors, 2019). He governed as an
efficient and popular leader and promulgated a new constitution that made Egypt a
socialist Arab state, consciously non-aligned with the world’s predominant communist
and democratic-capitalist regimes.

Promoting his vision of Arab Socialism, which is also known as “Nasserism”, Nasser
worked on the nationalization of all public and private sectors. A reform in
administration, health and education began, where he constructed hospitalsin rural areas
for the provision of better health conditions, and provided job opportunities in Cairo,
which led to mass internal migration.

He also took interest in public schooling and education, aiming at reclaiming education
from the British power. In 1956, he passed laws which enlisted:

a) Cancellation of Kuttabs?
b) Cancelling English teaching in primary schools and teaching in Arabic
¢) Primary education extended from 4 to 6 years.

1 Before 1952, Egypt was under the occupation of many successive rulers. Thislasted for 1500
years, from the 7" century until the mid-20" century. Therefore 1952 marks the year Egypt
became a Republic, and the beginning of modern history and Egyptian governing.
2 Kuttabs: A main center of education which began in the Islamic Erain Egypt, teaching boys
ageing from 5 to 14 years old how to read, write, and recite the Quraan, preparing them for the
next phases of education. (Abdel Hady, 2015)
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d) Splitting of secondary school to preparatory (3 years) where children
start learning English, and secondary (3 years) which endswith aunified
exam in preparation for higher education.

The curriculum remained as was placed by British experts during the occupation due to
the lack of qualificationsto place a new one (El Fiky, 2019).

In 1956, Nasser nationalized the
British and French-owned Suez |
Canal, intending to use tolls to pay
for his high dam project.

His popularity sky-rocketed after
this. He began reforms on land,
economy, and education. In 1958,
he began the nationaization of
most English schools, and theroyal
family’s palaces, turning them into
educational spaces and schools K = Lac
(Figure 14) Figure 14: Said Halim Palace est. 1939 - Nasiriya School for Boys

“The 1950s—60s witnessed an outstanding quantitative growth in educational
infrastructures and literacy, especialy in the provincial and rural areas neglected by the
ancient regime. ‘Educative Nasserism’ attempted to reduce broad gaps in the spatial
hierarchy, such as between north and south or urban and rural milieus” (Makar & El
shahed, 2019). Though inequalities certainly endured, populations with low initial rates
of literacy benefited the most from these policies. But for this to happen, new facilities
across the vast geography of Egypt had to be constructed quickly, and so architects
provided the plans for standardized school models, such as Model 10 (Figure 15), which

Figure 15: Nasser's Model 10 School (Makar & El shahed, 2019)
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created modern spaces for education in cities and rural areas and overcame the challenge
of overhead costs.

372 new schools were built on previoudly agricultura lands, acquired by the state for the
public good. “While inspired by international architectural developments of the time, the
school’s standardized modernist and functionalist design served the purpose of the
centralized state’s provision of universal primary education acrossthe country, regardless
of local specificities” (Makar & El shahed, 2019). They were efficient to assimilate anew
generation of Egyptian youth into revolutionary state’s vision of nationalism, socialism,
and revolution.

Architect Tawfiq ‘Abd al-Gawwad, for example, wrote:

“A noble outcome of the revolution, and one of the most important goals of the
revolution, isto provide education with ease to millions of the children of the nation in
new healthy schools, not only to learn reading and writing but also to be transformed
into good standard citizens [ muwatenin salhin], strong and capable of working, with
hearts full of love for Egypt.” (Makar & El shahed, 2019)

The standardized school design which had been designed by architects and engineers
from Cairo consisted of a two-story building, later reaching four stories (Figure 16),
contained thirteen classrooms for boys and girls, ameeting room, teacher rooms, aprayer
room, storage rooms for food and school supplies, as well as gender-segregated
bathrooms housed in a separate structure. This prototype resembled the early 19™ century
characteristics that had been adopted worldwide, as well as the post-war standardization
of schools’ movement.

With their desks lined up facing the blackboard, classrooms measured five and ahalf by
eight metres (Figure 17) and could accommodate forty-two students. A portrait of
President Nasser hung above it, the supreme authority figure, and a constant reminder to
studentsthat they wereliving in anew age. The conference room was elevated on slender
columns, with a shaded play area underneath it, and all the classrooms faced north with
large windows for crass ventilation and natural light (Figure 18) (Makar & El shahed,
2019).

—_— — — —_— —_—_ —

Figure 16: Plans of Model 10 - Mixed Gender School (Hegazy, 2012) 20
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il

Figure 18: Elevations of Standard School Building (Makar & El shahed, 2019)

In 1958-59, new revised textbooks were published for al subjects, adapted across the
country meant to indoctrinate the student population with nationalism. They remained in
use for much of the 60s and 70s. Due to the limited number of schools, evening classes
systems was introduced, some schools working 3 periods, therefore capacities became
higher than normal. This movement of mass education continued when higher education
became free of chargein 1961, and the nationalization of universities took place. (Abdel
Hady, 2015).

2.3.2.1970 - 1981: Anwar El Sadat

The scale of the Arab defeat in the Six-Day War of 1967 damaged the standing of Nasser
and the ideology associated with him. Though it survived Nasser's death in 1970, certain
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important tenets of Nasserism were revised or abandoned totally by his successor Anwar
El Sadat during what he termed the “Corrective Revolution”. Sadat shifted Egypt’s
economy from a L eftist to Rightist ideology, from Sociaism to Capitalism. Even political
unions and alliances shifted from the Soviet Union to the USA and Europe, especially
after the 1973 war with Israel and the Egypt-Isragl peace treaty.

In 1974, Sadat established his Open-Door Economic Policy (ODEP), aso known as
“Infitah” in belief that capitalist economic policies would build a substantia private
sector, and alliance with the United States and the West would lead to prosperity and
eventually democratic pluralism. Through it he aimed at:

a) Revitalization of the private sector

b) Opening the country’s doors to the flow of foreign and Arab capital /
investment

¢) Partia dismantling of the public sector

d) Reversing Egypt’s socialist transformation

ODEP encouraged investment in all industries,
as well as education. Businessmen began
investing in education, opening many schools
where students could learn the governmental
curriculum, but with tuition fees (private
schools) in return for the entertainment services
provided by the school and the low number of
students per class. Other businessmen opened ‘ »

. X ] Figure 19: Experimental School Building Prototype
schools that taught all subjects in English for wessim, n.d.)
higher tuition fees which was the first
emergence of Language schools. The new
economic system attracted foreign investment as well, therefore creating a market and
workforcethat needed language for communication. That waswhy in the mid-70s, public
schools with tuition fees were founded to provide English education to the middle class
to ensuretheir learning of language to deal with foreignerswho had entered the Egyptian
Market. They were named Experimental Schools (Figure 19) (El Fiky, 2019). Designed
with almost identical layouts to Nasser’s Model 10, they represented a new prototype
building of a school around all governorates in Egypt.

Therefore, as a result of the ODEP, schools split into several prototypes some of which
were private while others publicly owned by the government. They presented the public
with different optionsin learning language and for different social classes, yet al taught
the governmental curriculum.
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2.3.3.1981 — 2011: Hosni Mubarak

Mubarak became president after Sadat’s assassination in 1981. From 1991, he undertook
an ambitious domestic economic reform program to reduce the size of the public sector
and expand the role of the private sector. During the 1990s, a series of International
Monetary Fund arrangements, coupled with massive external debt relief, helped Egypt
improve its macroeconomic performance. However, this growth was far from evenly
spread. Monetary restructuring, especialy the flotation of the Egyptian pound,
the liberalization of the country's money markets, areform of the tax system and strategic
reductions in governmental social spending, resulted in "staggering hardships for the
majority of the people". Capitalism continued to grow, and investments were made in all
industries.

An increase in the number
of students wanting to be
educated in Language
schools occurred due to the
decrease in quality of
education of public schools,
therefore encouraging
businessmen to establish Figure 20: Canadian International School of Egypt (CISE, n.d.)

new language schools.

Upon emergence of the new century, globalization and technology were trending, and the
English language dominated the world. A worldwide free-market economy spread
globally, making it possible for Egyptians to work anywhere in the world. Therefore, in
2002, thefirst international school was opened in Egypt, teaching a Canadian curriculum
(Figure 20). It did not fall under the authority of the government due to being privately
owned and led to further social segregation where only the extremely rich could afford
to enter such schools to follow Western devel opments.

This was followed by a string of international schools emerging (American, French,
German, British, Canadian), each promoting their respective curriculum. Therefore,
multiple school types and multiple curricula spread in Egypt, and the division of social
classes increased in education where the poor class depended on public schools, the
middle class on Experimental and Language schools, and the rich class on international
schools. This encouraged some language schools to split into two parts: National and
International . In 2010, the government founded a public international school called Nile
Schools, to give opportunity for quality education to the middle class. The Ministry of
Education also passed alaw that Arabic, Religion and Civics would be taught evenin the
international curricula.

Y et the rapid economic growth, privatization and monopoly of industries led to awide
gap in the distribution of wealth and economic return, high rates of unemployment and
poverty. These conditions, accompanied with political corruption, censorship, electora
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fraud, and the application of state-of-emergency laws sparked the 25" of January
Revolution in 2011, which led to Mubarak’s step down and the uproot of his system.

During that time of shifting ideologies ,

and a promising new beginning, the

USAID partnered with the Ministry of a
Education envisioning a new % *, &2
education. They wanted to change the )
stagnant status of Egyptian education, &~
characterized by outdated curricula,

traditiona methods, factual SLE;E’M ’
knowledge, and theory. Therefore in Figure 21: STEM School, El Menoufia (Elgazzar, 2017)
2012, thefirst two STEM high schools

opened (Figure 21), aiming to develop Science, Mathematics, Engineering and
Technology, which are the main fields required to enhance the country.

2.4. Egypt: Schools of Today

Between removal of Mubarak’s regime, the uprisings, the elections, the period of Murs
and the Muslim Brotherhood, and the Egyptian Military supporting the people in 30th of
June uprising, Egypt went through a long period of instability and endless social and
economic challenges. These challenges lasted until 2014, when Abdel-Fatah El Sisi won
the presidential elections. Due to the large damages done, political instability remained
until 2015, when El Sisi began his reforms and efforts in stabilizing the country’s politics,
economy, and security.

In 2014, a plan was set for educational reform “Strategic Plan for Pre-University
Education 2014-2030” due to its stagnancy, overcrowded classrooms, high student to
teacher ratio and low-quality teaching in public schools. 13 more STEM schools opened
all over Egypt, and there was a rapid increase in the number of international schools.
Rehabilitation of public-school buildings aso began to take place, as well as teacher
training programs. Theincorporation of technology in classroomsincreased, for example
the installation of smart boards and using iPads for learning, and with the emergence of
COVID-19 virus, thisinitiative was accel erated and enhanced by providing services such
as the EKB? and online education platforms.

In 2016, the government began an education partnership with Japan to open Egyptian-
Japanese schools. Between the years 2018-2019, 35 schools opened in 21 governorates,
and are planned to expand to 200 schools. These schools aim to improve students’
education. “Classrooms will hold only 25 students, aiming at building children’s

3 The Egyptian Knowledge Bank, launched in 2016, is a platform that provides all Egyptian citizens with
online access to quality research and educational resources (eBooks, periodicals, and media)
nationwide. (AUCEgypt, n.d.)
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personalities, establishing a balanced social development, emotional and academic
aspects and raising the education level” (EgyptToday, 2017).

Therefore, the building types existing today are those of the governmental schools,
whether public Arabic schools or Experimental schools that still adopt the architectural
design of Nasser’s Model 10. Language schools do not differ much yet provide more
facilitiesfor extra-curricular activities. STEM school s are designed to correspond to their
curriculum, with informal spaces promoting active learning and constant connectivity.
International schools are designed to respond to their pedagogy, providing children with
a balanced education, activities, and entertainment facilities. These mainly follow the
curriculum of the international system adopted, its methods, vision, and needs. Finally,
the newly found Egyptian Japanese Schools.

* 1974: ODEP / “Infitah”

which encouraged * Educational Reform Schools today: Arabic,
investment in all industries “Strategic Plan for Pre-

* 1975: Language Schools University Education” 35 Egyptian-
(private) & Experimental + 13 more STEM Japanese
Schools (public) schools opened schools opened ir ng
® ® ® ® @ @ @ ® >
1952-1970 1970 -1981 1981 - 1:“ . 2014 2016 2018 2019 Present
Hosni Mi .
Gamal Abdel Nasser  Anwar El Sadat osni Mubara bt COVID T onin
* Arab Socialism * 1990s: Capitalism Japanese schools learning (EKB,
*+ “Educative + 2000s:  Globalization / partnership online education
Nasserism” - Technology platforms)
Mass education * 2002: ** international school e
+ Standardized, (private) Abdel Fatah EI'Sisl
modernist, + String of international schools
functional design * 2010: Opening of Nile Schools
(Model 10) + 2012: 1** 2 STEM Schools

Figure 22: Evolution of Schools - Local Scale

2.5. Egyptian Education System

In the light of these reforms and governmental efforts to enhance education, it is
important not only to develop curricula and construct new schools, athough both are
vital, but also to evaluate our pedagogies and the skillsthat Egyptian education promotes.
This is extremely important so that the defects of the system are understood to be
addressed.

The Egyptian educationa system (Figure 23) consists of two phases: basic education and
secondary education. Basic education, which is free and compulsory, is composed of six
years of primary school, and three years of preparatory school, student ages ranging from
5 to 15. Secondary school is optional, and splits into two types: general and technical
secondary education. As previoudy mentioned, Egyptian education aso holds both
National and International systems, with the national system subdivided into Arabic
Schools (governmental), Experimental Schools (governmental) and Language Schools
(private), while International Schools are all privately owned and follow different
international curricula. Consequently, the focus of this paper will be on National System
Schools; Arabic and Experimental, since they are governmental and the most common.
It will further focus on Primary level education because it is considered basic education
and is mandatory in Egypt, holding the highest percentage of net enrolment of 96.9%
(UIS, 2019). The curriculum of the primary stage includes general subjects like Arabic,
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mathematics, social studies, and science.
In Arabic governmental schools, the EPUCATIONALSYSTEM
curriculum is taught in Arabic, and | Dactoral Dagree |
English is taught from grade one. In m
Experimental  schools, teaching is

conducted in English, where other foreign Master's Degres
languages are introduced in the
preparatory stage. Yet these schools
admit children at the age of 7 years old,
older than those of Arabic schools.
Language schools teach the same
governmental curriculum yet begin
teaching English and foreign languagesin
the primary stage. They a so teach A level
English language. They are mainly the
same as other schools but pay more
attention to the students’ personal needs
and to the school facilities since they
charge tuition fees.

f Universities &

Universities and 4
Higher Institutes

ﬂN'ﬂ&?

: Technical Institutes

Technical 1

12 secondary !
10 Secondary School 10

The Egyptian education system mainly
depends on  memorization  and
examination. “Rather than being
encouraged to engage critically with the Preparatory School
subject matter a hand, students are
generally steered towards memorization
and rote-learning” (Loveluck, 2012) . Peiniary School

Like the Industrial Era schools, learning
is a one-way process based on teacher-
delivered knowl edge assumi ng that all Figure 23: Egyptian Education System (Mohamed, et al.,
children learn the same way and at the 2929

same pace. Thismethod of teaching, which originated in the 18th century, and was atered
in the 20th century after the war, continues up to this day. Therefore, it was given the
name “20th century education”.

Conclusion

Mapping out the history and evolution of school architecture globally and locally, it can
be concluded that school buildings have followed the economic and political shifts
happening in the world. Due to these shifts, visions of nations were created, and in turn
school architecture served to supply these visions with the workforce. The differing
ideologies of education mirrored the needs for each era, further being reflected in the
school physical design.
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School design transformed from “the factory”, to promote education of the masses
in the Monitoria school, shifting afterwards towards military-like education in
Prussia, which was based on obedience and diligence, reaching the graded
prototypes that are still built today in the mid-1800s. With the rise of the 201
century, many movements appeared incorporating the different eras’ needs and
concerns, yet with the aftermath of WWI1 standardization overruled.

During that period, Egypt was facing its own challenges of the 1952 Revolution,
and mass education and nationalization were severely needed, therefore this
ideology was adopted. While several school types appeared since the 1950s,
Egypt’s schools today still face mass standardization, promoting 20" century
learning in the 21% century. But what exactly is 21% century learning? Thisisto
further be explored.
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21% Century Learning

Since the beginning of the 21st century, the world has been evolving a an
unprecedented rate. Technology has taken new dimensions, and economies have
shifted their scope. Visions of nations and needs are shifting every day. Change
has become unpredictable. Since education has always mirrored the needs of the
eras, it is crucia that the needs of the 21st century are understood, and that
children are prepared to deal with unpredictability and change. Since careers no
longer require specialised skill sets and a thorough understanding of a single
domain, it has become difficult to stay at a single career-path for decades. Dueto
the rapid advancements in technology such as automation, entire industries are
shifting. That is why students must be taught to develop a broad range of skills
that can be applied in any professional setting. Therefore, it is essential that
learning shifts to meet the needs of the 21st century, reinforcing children with the
skills they need to adapt to today’s fast-paced world.

3.1. 20" VS. 21% Century Learning Demands

In his book “Out of Our Minds”, Sir Ken Robinson stated that “the more complex
the world becomes, the more creative we need to be to meet its challenges”
(Driscoll, 2017). He pointed out that “human life is characterized by diversity”,
and that each child has his own persondlity, strengths, and weaknesses, which can
be vastly different. Despite this, education does not recognise the inherent
diversity of the human population (Schwartz, 2016).
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Because 20" century education followed the needs of the industrial economy, it
mainly depended on standardization, of both learning methods, as well as the
physical setting of schools. Consequently, it narrowly defined success through a
certain type of achievement — academic work — and that made it overlook what
other things children might be good at. It focused on providing children with
specific amounts of knowledge through memorization and repetition and testing
their ability to remember it. Yet is this what children need to cope in today’s
world?

The modern economy of the 21st century bears no similarity to the previous
industrial factory-based economy. “Today’s economy is a knowledge-based
economy based on the manipulation and transmission of knowledge” (SEG, n.d.).
The current generations are very different from even those of the previous decade.
They have grown up with technology around them rather than being forced to
learn the technology later in life. They are native to the digital era, where
information is at the tips of their fingers. It is no wonder that many students have
little patience for the typical school environment with its slower pace, high
structure, and reliance on teacher-directed instruction (SEG, n.d.).

While industrial societies required factual or procedural models of knowledge
(Joynes, et al., 2019), the world today no longer needs people who are capable of
memorization. For children to be prepared to face the modern world around them,
they must be fortified with the skills necessary to succeed in this era of new
scientific discoveries, informatization, globalization and artificial intelligence.
Theworld needs creative people who can think critically, and individuals capable
of quickly adapting to increasingly evolving globalised social and economic
models. “Students need the skills to efficiently discover, anayse, and
communicate information as it grows at an incredible pace.” Because knowledge
is easily accessible, “it is the analysis, evaluation, and application of knowledge
to solving problems that has taken centre stage” (SEG, n.d.).

Therefore, while 201

i ‘ 207 Century Learning | 21 Century Learning
CentUI’y |eaml ng d@endEd Teacher directed | Leseser-contered
. | Derect Insroction | Colabarative Instrection
on teacher-directed Knowledge , Shlls
H H Contur I"rocsos
I nStrUCtI Oﬂ, . knOWI edge’ rlur'-knlq Higher-arder thinking
providing children with Theary | Practice
. . . .. Individual | Lrogg
basic skills, individua | Carricudam . Life sialls
. . Individual Grome
learnl ng1 and learnl ng | Summative assessments Formative evalsations
through theory’ let Lesming fer school Learmiing for life

century learning fOCUSES  figyre 24: 20th vs. 215t Century Learning (Stipich, 2015)
on student-centred

education, collaborative instruction, focusing on skills instead of knowledge,
teaching through practice. Learning for school versuslearning for life. (Figure 24)
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3.2. 21% Century Skills

Partnership for 215 Century Learning
(P21), a leading  advocacy
organization based in the USA, is
currently focused on infusing 21%
century skills into education (Figure
25) (P21, 2019). Over the past
decades, education has been based on
teaching students the "3 R'S" which
are reading, writing and arithmetic as
well as some simple subjectsin socia
studies and |angu@e (A“Srnall & Figure 25: Framework for 21st century learning (P21, 2019)
McGuire, 2015). Yet these are not

enough. P21 stresses that students must also learn the essential skills for success
in today’s world (P21, 2019). They defined 21% century skills as “the
core competencies that schools need to teach to help students thrive in today's
world” (Allington, 2010). P21 then divided these skills into three categories.
Learning sKkills, Literacy skills, and Life skills. (Figure 26)

3.2.1. Learning skills (the 4Cs)
They arethe skillsuniversally needed for

any career. They educate students on the 1st Centu ry Skills

mental processes needed to adapt to and L S S e = _j'lr_x_m__l_“_____

improve in today's workplace. ina changing job mart
The4Csare: Learning Skilis

a) Critical thinking: the capability ﬂ o ﬂ m
of objective andysis of _—

information and problem solving.

b) Creativity: the ability to explore Litoracy Skifs
and create fresh ways of thinking. E— N
The new way of seeing or doing R ey RS
things (Thinking outsidethe box). - e
Innovation. ' _ :
c) Collaboration: the ability to It

effectively work together with e W
others. ' _ - -
d) Communication: the ability to St | (adgt (e bl pemiie
express one’s opinions, desires,
: Figure 26: 21st Century Skills by P21 (Partnerships for 21st C.
needs’ apprehens ons (CBSE’ Learning) (Stauffer, 2020)
2020) .
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3.2.2. Literacy skills(IMT)

They are the skills involving the ability to access information (traditional or
digital), media and technology, to understand and critically evaluate different
aspects of content and information and create and communicate effectively
(CBSE, 2020). “There is a strong focus on determining trustworthy sources and
information to separate it from the misinformation that floods the Internet”
(Stauffer, 2020).

a) Information Literacy: Understanding facts, figures, statistics, and data

b) Media Literacy: Understanding the methods and outlets in which
information is published.

c) Technology Literacy: Understanding the machines that make the
Information Age possible (Stauffer, 2020)

3.2.3. Lifeskills (FLIPS)

They are the skills required to lead a persona successful everyday life, yet also
affect one’s professional setting.

a) Flexibility: aperson's ability to adapt his acts and stepsin response to a
changing situation

b) L eadership: the ability to lead ateam and manage ateam effectively in
the face of real-world challenges

c) Initiative: the ability to begin atask independently

d) Productivity: the ability to fulfil any task within a given time

e) Social skills: the ability to interact, collaborate, and operate efficiently in
avariety of social and cultural situations (CBSE, 2020)

Altogether, these categories cover all 12 21% Century Skills that contribute to a
student’s future career.

3.3. Importance of the 21% Century Skills

The 21% century skills have become essentially important to achieve the education
required for current and future times. “Today, because of rapid economic and
social change, schools have to prepare students for jobs that have not yet been
created, technologies that have not yet been invented and problems that we don't
yet know will arise” (CBSE, 2020). In addition to that, teaching specific
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knowledge only to test has become outdated, since it does not help children face
everyday life situations. Consequently, teaching them skills is the key to their
empowerment, to deal with their issues, careers, and lives, helping them navigate
through aworld where they will always be subjected to new challenges.

This in turn will enhance their ability to find out what each child is specificaly
and uniquely good at, and what they can offer to their societies and countries,
without their creativity and individualism being squelched or taken for granted as
part of the crowd. The aim is to prepare today's student to be a successful citizen
and responsible human being who recognises his own abilities and potential. As
aresult, it is critica that these skills are integrated into educational systems all
over the world because they present learning as a comprehensive and holistic
model in which students can effectively perform and fulfil their obligations to
themselves, their school, their families, community, and their country.

3.4. Which skills at what age?

In 2020, a study was conducted by the Central Board of Secondary Education
(CBSE) in Delhi, India, on the “Need and Inter-Connectedness of 21st Century
Skills at Various Age-Levels”. Based on the recommendations stated in the
National Curriculum Framework (NCF) 2005, and severa discussions held at
variousforums, they concluded atable showing the mutual connectedness of Core
Life Skills (given by WHO in 1999) and other components of the 21st Century
Skills for the development of an individual’s self at various age-levels (CBSE,
2020).

Dimensions of

Age Self of an CorelLife Skills 21% Century Skills
I ndividual
3-5 Understanding
Y=z and Expressing Self-Awareness Communication
Self
Enhancing Self Problem Solving grltlcal T.h' nk' ng,
ommunication
Building and Managing Communication, Social
Maintaining Emotions Skills, Creative Thinking,
Relationships Flexibility
6-10 Understanding
and Accepting E?]Icfec,:\\//v:ren% Critical Thinking
Self
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Communication,
Decision making
Self-Awareness,

Effective

Communication,
Managing and Managing Collaboration,
Expressing Self Emotions, Critical Adaptability

thinking, Decision

Making, Problem

Solving

o -Avenes, - SOLOLOn,
Enhancing Self Effective Problem i Y

Solving Crltlc_aJ Thi nkmg,

Creative Thinking

Building and SRz, Critical Thinking,

A | nterpersonal : O
Maintaining X . Creative Thinking,
Relationships Relellored bS, Communication, Initiative

Problem Solving ’
(NENECIN Understanding Decision Making, | Critical Thinking, Creative
Y= and Accepting Self-Awareness, Thinking, Collaboration,
Self Problem Solving | Effective Communication
Self-Awareness, Communication, Cregtive
Managing Thinking,
Managing and Emotions, Collaboration,
Expressing Self Decision Making, Critical Thinking,
Problem Solving,  Information/Technology/
Empathy Media Literacy
Self-Awareness, Communication,
Decision Making, @ Creative thinking,
. Problem Solving, | Critical Thinking,
Enhancing Self ;e persona Flexibility,
Relationships, Initiative,
empathy Productivity
Self-Awareness,
Managing
Building and Emotions, Critical Thinking,

L Empathy, Effective
Maintaining .
Relationships Interpersonal Communlcqtlon,

Relationships, Creative Thinking
Decision Making,
Problem Solving
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Self-Awareness, Collaboration,

. Decision making, | Critical Thinking,
gnr:jd:rizg?; r:]g Problem Solving,  Creative Thinking,
Saf Managing Communication,

Emotions, Information/Technology/
Empathy Media Literacy
Empathy, Self-
Awareness,
. Managing Critical Thinking,
Eﬂxa&nggaggl f Emotions, Communication,
Problem Solving, = Creative Thinking
Inter-personal
relationships
Self-Awareness,
D commicaion
Enhancing Self Interpersonal ' Credtive Thinking,
; . Critical Thinking
Relationships,
Empathy

Table 1: The mutual connectedness of Core Life Skills and 21% Century Skills for the development of an
individual’s self at various age levels (CBSE, 2020)

Taking acloser look at the study conducted by CBSE, it can be observed that the
main skills that cover the age group of primary schools (5-11 years), which this
paper will befocusing on, arethe 4Cs of the 21% century skills. Whilethe Literacy
and Life skills are interwoven throughout the phases, proving that al skills are
mutually connected and interlinked, the main weight lies in the Learning skills.
This presents great convenience since Learning skills can easily be taught in
schools and starting avery young age. Therefore, throughout the paper, analysing
the school buildings will mainly be through studying the physical aspects that
achieve all 21% century skills, mostly the 4Cs.

Conclusion

After studying the differences between 20" and 21% century learning and
understanding the main pillars of what 21% century learning promotes, it can be
concluded that the main aim of this new ideology is to prepare children for their
careers and lives, reinforcing them with a variety of skills that they can adapt to
different fields of work and life. Thisis essential because the changes happening
in the world are unpredictable and extremely rapid. Therefore, 21% century
learning prepares children for unknown futures and careers that have not been
invented yet.
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Thisin turn, must reflect on pedagogies and school design, so that these skills are
made possible by the physical environment they are promoted from. While this
chapter focused on understanding 21% century learning and its importance, the
next chapter will portray the physical manifestation of this ideology in school
building design.
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21% Century Schools

4.1. 20" VS, 21% century School Buildings

As portrayed previoudy throughout this paper and shown in the prototype school
buildings we have today, Egypt’s schools mostly follow the standardized industria
prototype that was founded in the Industrial Era and post-WWII. Long corridors flanked
by standard “egg-crate” classrooms with rigid, individual seating. Strict control is applied
to students to achieve education of large capacities. The building design is driven more
by convenience than by education with no individualization or personalization.
Standardization of the governmental school is still ongoing to minimize expenses and
time, with no regard to specifics such as orientation or context.

While successful at its time in providing the needs of that era; mass education, crowd
control, diligence, obedience, and factory skills, this 20th century school building has
become outdated in serving the needs of the 21st century. According to Sir Ken Robinson,
the two main pillars of 20th century education were “compliance and conformity”
(Schwartz, 2016). Thisis clear in therigidity of the spatial design of the building as well
as the methods of teaching, which were designed for control of both students and
teachers. Y et today, control isno longer the fundamental factor shaping school buildings.

Since 21st century education focuses on skills rather than memorization, a strong factor
of personalization isrequired. Educational models have been shifting from teacher-based
to student-based learning. School buildings have been renamed “Learning Spaces”,
(Stadler-Altmann, 2018) or “Learning Environments”, (Stillar, 2012) losing the
definition of the traditional building full of enclosed classrooms with inflexible seating,
to a place where learning can be found anywhere (IDB, 2012). This resembles the
Learning Communities movements of the 1970s and the 1990s.
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Learning environments have been defined in many ways, such as “the diverse physica
locations, contexts, and cultures in which students learn.” (McGill.CA, 2019) Since
students may learn in awide variety of settings, such as outside-of-school locations and
outdoor environments, the term is often used as a more accurate or preferred alternative
to classroom, which has more limited and traditional connotations—a room with rows of
desks and a chalkboard, for

example” (Stillar, 2012). They  Dalivering -
were aso described as an instructor controls presentation v A
environment that includes the fosus en presentston S )
activity and outcomes of ~PeETYE EarnOg >,
learning, rather than being justa  Apelying

location where learning takes  Controled observaton

place (OECD, 2017). Defining 90 -ta-one nfarmal e
theroleof thephysical settingon 5% #8r7ne
the educational process and “r®eting S

Multiple discipines ’
eaderiess/egalitaran (-) J
casua'/active learning/research l’ D

utilizing it to enhance children’s
learning experience has become
vital. “Physical features of :
learning spaces can stimulate ~Cemmunicating A

1 u off - -

emotions, create a sense of rro""-’?";;’:ccmed i\ &’
H rompia vy o'\ -
security, and prepare the L " S

arganise information

students to learn” (Ariani &
Mirdad, 2015). Since pedagogies . PSR e

are directly linked to space [T RS
(Figure 27), one must study the s forme to forma!/decson mak ng D an 3%
design changes needed to turn
20th century schools into 21st
century schools, providing
children with settings that teach
them to collaborate, communicate, think creatively and critically.

Decision making

Figure 27: Linking Pedagogy and Space Diagram (Perez, 2017)

Despiteitsimportance, educational infrastructure has been overlooked and given the least
priority within the educational reform plans in Egypt. “While many reforms have been
adopted to enhance the educationa process in Egypt, most initiatives have instigated a
quantitative expansion approach, rather than a qualitative one, which would focus on the
quality of educational spaces” (Ibrahim, 2016). Since the physica setting of Egyptian
schools encourages rote memorization up to this day, it is important to highlight the
physical componentsthat aid in this, and the changes that can be physically implemented
to our school designs to promote 21% century learning skills.
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4.2. Design Principles of 21% century Schools

To better understand what 21% century school buildings look like, the different design
principles that are used to promote 21% century learning must be portrayed.

According to Sean O’Donnell, Principal Architect at Perkins Eastman, a twenty-first-
century elementary school isadynamic set of environmentsthat must meet abroad range
of educational, social, recreational, environmental, and community needs (IDB, 2012).
He listed the main design principles as six aspects that must be considered:

1) Creating achild-scaled environment

2) Fostering flexible classrooms

3) Extending learning beyond the classroom
4) Employing subtle security

5) Engaging the community

6) Establishing acivic presence (IDB, 2012)

In 2011, Hanover Research reported on school design measures that contribute to
developing 21st century skills, dividing them into four themes:

1) Flexiblelearning spaces

2) Sustainable design

3) Community engagement

4) Small schools (May, 2011)

OECD Programme on Educational Building and Department for Education and Skills
defined seven themes for 21% century |earning environments:

1) The challenge of designing schoolsin achanging world.

2) Theimpact of new technology on school design

3) Increasing access to education through school design

4) Designing sustainable, comfortable school buildings

5) Involving al stakeholdersin school design

6) Educational facilities asalearning tool

7) Assuring design quality (Sigurdardéttir & Hjartarson, 2011)

Since most of the principles concluded by research are common, these points could be
concluded into asinglelist including:

1) Flexible and adaptable learning spaces
2) Extending learning beyond the classroom
3) Integration of technology

4) Environmental sustainability

5) Community engagement

Spatialy, each of these design principles could be applied in many ways. Y et through
the study of the following cases, the exact meanings and methods of implementation
could be portrayed.
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4.3. Case Studies

1) Flexible and adaptable lear ning spaces

A recurring recommendation in the
literature on modern school designisto
incorporate flexibility into the design
of learning spaces. “This demand for
flexibility applies to many different
features of a building, such as spaces
and environments for different group
sizes and learning styles, dynamic
boundaries and the ability to change
facilities according to pedagogica
needs and ideas” (Sigurdardéttir &
Hj artarson, 2011). (Figure 28) Figure 28: Flexible Classroom by P21 (May, 2011)

Flexibility is vital for two reasons. meeting the diverse and evolving student needs and
being adaptable to serve its purpose far into an unpredictable future and serving the
specific learning goals outlined in the Framework for 21% Century Learning.

a) St. Mary of the Cross Primary School, Australia — Baldasso Cortese
Architects

The concept of flexible
learning spaces was “9
implemented in St. Mary of :
the Cross Primary School
through the architect’s
vison of creating a 21%
century school for children
that acted as a “Community
Hub”. Holding 250 students,
the school was designed to
be a large learning
environment interconnected
with specialist spaces and
outdoor learning areas
(Figure 29). The “learning

communities” were
provided with multi pIe Figure 29: St. Mary of the Cross Primary School Floor Plan (Archdaily, 2013)

types of seating for different
modes of instruction, where children could gather in groups, work individually, or engage
with their teachers. The overall transparency between spaces connects learners and
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creates a great sense of community. This setting also increases children’s interaction and
collaboration on different projects. Each learning space has direct access to the 5 shared
activity spacessuch asan Art Area, The Beehive, Drama...etc. (Figure 30) and has access
to outdoor learning spaces. The school’s physical setting embraces children’s need to
move and fosters inspiration and creativity through allowing children to observe and
interact. (Archdaily, 2013)

Figure 30: Learning Communities and Activity Spaces (Archdaily, 2013)

b) Centerview Elementary School, U.S.A —\Wold Architects and Engineers

Theflexibility of learning spaces was a so applied to Centerview Elementary School. By
rethinking the concept of a classroom and designing the “Learning Studio” (Figure 31),
the school aimed at breaking up the idea of a 1 to 25 ratio between teachers and students.
The learning studio accomodates individual, small group, large group, and multiple-class
sizes. Everything including furniture and operable walls, is multi- functional in the
learning studios and make them flexible from top to bottom. (WoldAE, 2019)

Figure 31; Learning Studios (WoldAE, 2019)

Instead of designing a dedicated art room, “Flex Labs” were built (Figure 32), certainly
having the facilities to work in art and music or science, but fundamentally adaptable to
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different things teachers need to do. Furniture was chosen to be easily movable by
children and sinks and cupboards were designed to surround the room to enhance its
multiple usage without interrupting the space.

Figure 32: Flex Labs with movable furniture for multiple uses (WoldAE, 2019)

¢) VittraTeefonplan, Sweden — Rosan Bosch

Designed to be a school without
walls or classrooms, Vittra ' - TRe
Telefonplan (Figure 33) portrays ' Y S s& o “

the concept of flexibility and R, G‘ =
adaptability of spaces by giving e T et S .'1 Fos
students and teachers many
different options, through furniture W —————— g ———————
that allows them the ability to
modify their postures as lessons
alow.

Instead of making containers for
children, Bosch created magnets.
The “show-off” (Figure 34) isablue, stepped mountain that serves asavenuefor teachers
and students to present their work to an audience of their peers, as well as the entire
school. “The cave” (Figure 35) serves the opposite purpose: it is a red, carpeted nook
underneath the mountain where you can get away from it all and have a private moment
or conversation. Concentration niches, which are often color-coded red, provide private
workspace, while a child seeking interaction can go to “the watering hole,” (Figure 36)
which is the open public space, or to the village of tables for small-group work. “The
campfire” (Figure 37) represents a space for tight group discussions and “the laboratory”
(Figure 34) is a self-exploratory zone of metal-topped tables ready for hands-on science
or cooking experiments on the working set of appliances. (Bosch, 2012)

Figure 33: Vittra Telefonplan Floor Plans (Bosch, 2012)
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Figure 34: The Show Off + The Figure 35: The Cave (Bosch, Figure 36: The Watering Hole Figure 37: The Campfire
Laboratory (Bosch, 2012) 2012) (Bosch, 2012) (Bosch, 2012)

2) Extending learning beyond the classroom

In 21% century schools, learning is not confined to the classroom. A school should provide
opportunities for students to develop mentally, socialy, and emotionally by appropriate
design because formal and informal learning can and should occur within the campus. As
a result, every square meter of campus should be viewed as a potential learning
environment.

Circulation sometimes accounts for more than 25% of the space in some schools (IDB,
2012). Therefore, using this space for displays can engage students' imaginations as they
walk around the school. Seating areas can provide a place to sit with a friends and
interactions with teachers can reinforce classroom activity. Circulation space may also
be reimagined as an active extension of the classroom, allowing for small group work,
reading sessions, and projects. Transparency between the space adjacent to the classroom
and the classroom encourages active use of circulation space by alowing faculty to
observe and participate. The concept of optimising the campus applies to the outside as
well, where courtyards could be used for learning in hot climates as well as gardens,
amphitheatres, and plazas.

a) Concord Elementary School, U.S. A — HMFH Architects

At Concord Elementary School, the design probed the very nature of 21% century
learning, embodying the philosophies of independence, collaboration, and cregtivity. The
design processfocused on threeideas: spaces should support coll aborative learning; these
spaces should be easily accessible by staff and students to fully integrate them into the
day-to-day learning experience; and spaces should house a range of flexible
environments to support arange of learning activities (Figure 38) (Vinnitskaya, 2012).
Built with the budget of a ‘traditional’ school, the innovative program of the school
featured multi-use Learning Corridors (Figure 39) — shared spaces that weave through
each school outside classroom doors.
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These spaces integrate project-
based learning into the daily
curriculum with discrete spaces for
media presentation, performance,
quiet individual learning, and small
group projects. As the heart of the
school, the learning corridors
promote collaboration between
students and educators, maximize
technologies, and create
opportunities for interdisciplinary
and inter-grade learning.

Figure 38: Concord Schools First Floor Plan - Learning Corridor
(Vinnitskaya, 2012)

Figure 39: Learning Corridor Spaces (HMFH, 2012)

b) Discovery Elementary School, U.S.A — VMDO Architects

Discovery Elementary School (Figure 40) was designed to inspire students and teachers
to use the building creatively to facilitate everyday learning and lifelong exploration. The
“Discovery Explorers” name reflects the forward-looking, inquiry-based learning that
takes place in the building (VMDO, 2015).

Wayfinding at the school goes beyond simple navigation to promote a broader vision of
spatial organization that represents each grade's evolving curriculum and identity. (Figure
41) The first floor of the school is themed around animals found in earth eco-systems,
and the second floor is themed around the elements of the sky and heavens. As students
move through the school, their “world expands” — This storyline is depicted graphically
on an entry wall, with each Explorer grade level highlighted.
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Explorers will “make their mark™ on their expanding world by signing their name on the
wall on the first day of school. Spaces such as the “learning commons” also integrate
with circulation to create avariety of zones where learning can happen anywhere.

Figure 41: Pedagogical corridors and learning
commons (VMDO, 2015)

Figure 40: Discovery Elementary Learning Spaces (VMDO, 2015)

3) Integration of Technology

Due to the technological advances of the 21% century, children have grown up using
technology since they were toddlers. Consequently 21% century learners have long used
technology before school, for both entertainment and learning. It is therefore very
important to integrate technology into education, allowing for students’ full engagement
and to enhance the skills that they need, preparing them for their future academic and
professional experiences.

The introduction of technology into the classroom will help students take a more active
rolein their learning as teachers guide them, transforming the classroom experience from
a traditional teacher-centred one to a student-centred one. Technology also provides
teachers and students with access to a variety of educationa resources that inspire
creativity, critica thinking, communication, and collaboration. It promotesinclusion and
the development of digital literacy skills in addition to extending learning beyond the
text, and beyond the classroom walls (KnowingTech, 2015).

The use of technology in education aso exposes students and teachers to new online
global communities. Asaresult, global consciousness, animportant component of a21st-
century education, is promoted. Differentiated teaching can be made even simpler using
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instructional technology, addressing the different levels of studentsand different learning
needs within a classroom.

a) Eminence Independent Schools, U.S.A — Studio Kremer Architects

Eminence was doing 21% century education in a 19" century building. It was vital that
they created afacility that matched their philosophy. Therefore, with thefinancial support
of the community, Studio Kremer designed the EDhub (Figure 42). “The EDhub stands
for the Experimental Davinci Hybrid Ultra Bibliotheca, so it's kind of a fancy
newfangled library.” (Edutopia, 2017)

EDhub depends on STEAM, which |
is an ingtructional approach to
education that emphasizes Science,
Technology, Engineering, the Arts,
and Mathematics as entry points for
guiding student problem solving and
critical  thinking. It equips the
learners and leaders of tomorrow
through experiential learning which
incorporates advanced  science,
emerging technologies, applied
engineering skills, and artistic
design. “The goal is to empower
students to be risk-takers,
collaborators, communicators, leaders, and visionaries.”

Figure 42: The EDhub at Eminence Independent Schools (Krauth, 2019)

EDhub consists of a core open
gpace (Figure 43) with large
windows providing students
the ability to seein all areas at
the same time, giving them a
sense of community. It
contains eight maker labs
ranging from robotics to bio,
to a TV studio, traditional

Figure 43: The EDhub core open space (Bendici, 2019)

power tool and design thinking lab.
Students can not only check out 3
books but can aso check out g
tools, and use laser cutters

(Figure 44), to create things

they drew in their notebooks. = _ ) )
Th desianed to be Figure 44: Students using a laser Figure 45: Magnetic Walls (EIS,
€ Space was aesig cutter (EIS, 2017) 2017)

100% functional, holding lots
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of movable magnetic walls (Figure 45) and writable surfaces. The integration of
technology in this space is transforming learning because of the collaboration skills
that they learn. “They are building, creating, designing, constructing. All the skills
that you would use in the workplace” (Edutopia, 2017).

b) Centerview Elementary School, U.SA - Wold Architects and
Engineers

At Centerview, the same concept was applied. A central space holding what was
previously known as the library or the media center was designed to become the
“Learning Commons” (Figure 46). “It’s a place where staff members, students and
community members can collaborate, where they can have deep conversations about
learning and teaching and about what’s important to them” (NorthMetroTV, 2018). The
space was designed for multiple purposes, serving the school’s concept of flexible
learning environments. It holds learning stairs where people can sit and talk individually,
collaboratively, as a whole group. The space also contains a stage that students can use
for musical performances or an art galery, where they are also able to present and share
their learning with one another. Since the learning commons merges both the library and
media centre, it contains arepository for books aswell as alarge screen set over the stage
for digita reading that can be accessed through iPads.

Figure 46: The Learning Commons (WoldAE, 2019)

4) Environmental Sustainability

Although several schoolsarelooking at environmentally friendly design strategiesto cut
operational costs and carbon footprints, research indicates that districts should also
consider how sustainable design affects student achievement. According to P21, lighting
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and air quality have proven positive effect on learning, and temperature was added to the
list of environmental factors that impact learning outcomes. “Studies have found that
student learning rates have improved between 7 and 26 percent in classrooms that are
exposed to adequate day lighting” (May, 2011). In an article published by the National
Clearinghousefor Educational Facilities, studiesfound that student achievement declined
when temperatures fell outside of a comfort zone, which is between 20 and 25 degrees
Cesius (May, 2011). Asaresult, designing schools around environmental sustainability
standards could result in long-term cost savings (on lighting, cooling, and ventilation), as
well asincreased student achievement. The saved money could instead be used for more
beneficial services or facilities for students and staff.

Some schools are also constructing outdoor classrooms
and meeting places to increase student exposure to
natural elements, which has been shown to improve
achievement. Greenery is replacing much of the
pavement, including new garden beds and trees. Other
features include play structures, painted
graphics, outdoor furniture, and public art. Some schools

o ~ Figure 47: Human Bar Graph (Broda,
also developed specific curriculums around the outdoor 2015

classrooms such as "Science in the Schoolyard" and
"Outdoor Writers Workshop." (Figure 47)

P21 identified environmental literacy as a 21% century interdisciplinary theme students
will need to master. As they illustrate the practical implementation of environmental
values, "green” schools offer theideal setting for students to improve their understanding
of environmental concepts.

a) Discovery Elementary School, U.S A — VMDO Architects

Discovery is an adl-eectric
building that generates clean, =
renewable solar energy to
completely offset its energy |
consumption. In the iterative §
design process, site footprint,
solar orientation, buildi NG Figure 48: Discovery's Solar Panels (VMDO, 2015)

construction, and energy usage

were given top priority. “With a capacity of 650 students, the building is designed for an
Energy Use Index (EUI) of 23kBTY/sf/year, one third of the energy use of a typica
elementary school” (VMDO, 2015).
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The school has been a leader in the field of

zero-energy schools, both in terms of

demonstrating success and involving students

in the "building as a teaching tool" concept e

(VMDO, 2015). It has 1,706 roof-mounted

solar panels (Figure 48) covering the whole bl

|ength of the buildi ng, aswadll asageothermal Figure 49: Discovery's Sustainable Features (VMDO,
well field. It depends on 100% LED lighting, 2"/

and is constructed from insulated concrete exterior walls with high therma mass. The
building’s solar orientation and shading are ideal to the site. Overall, Discovery carries
eight different sustainable features that make it an excellent example of a sustainable 21
century school. (Figure 49)

b) TVT Community Day School, U.S.A — LPA Design Studios

This progressive, sustainable
school believes that “joyful
learning today leads to

. . A A A
meaningful achievements
tomorrow” (LPA, 2017). It
promotes student-centric
learning with indoor and outdoor
learning  spaces.  Originaly ¥ l .
established in 1991, TVT t i
expanded recently adding the ‘ l $' :
new MAKER + science, — P

STEAM and Fitness buildings
(Figure 50), reimagining the
campus exterior so it is in-line
with today’s 21% century educational needs, providing the ability for learning to happen
anywhere. “The newly re-imagined campus exterior is a place that inspires, allows for
reflection, and provides opportunities for exploration” (LPA, 2017).

Figure 50: TVT Community Day School Floor Plan (LPA, 2017)

The lower campus’s functionality was extended to the outdoors, giving children access
to a new amphitheatre, growing grounds and a farm, writable surfaces, outdoor art
courtyard, interactive water play creek, and other facilities that promote health and
learning. The Huddle, aroom inthe MAKER building, expands on the flexible classroom
concept by extending learning space outside (Systems, 2019). Child-size huts were
designed for reading nooks. (Figure 51) Traditional playground features such as
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basketball half-courts, four square courts and ball walls were aso included, providing
plenty of optionsto stay active and enjoy the outdoors.

Figure 51: Outdoor learning areas at TVT (LPA, 2017)

Environmentally, stormwater was planned to be collected and treated on site. Water is
managed and directed into infiltration basins that are integrated into the surrounding
landscape by the landscape design. A 37m? green roof provides colour, texture, and visual
interest to the campus (LPA, 2017). (Figure 52) Different methods of ventilation, lighting
and temperature control were also utilized throughout the building to provide
sustainability and wellness. (Figure 53)

Figure 52: TVT green roof (LPA, 2017) Figure 53: Sustainability and Wellness at TVT (LPA, 2017)

5) Community engagement

Recently, experts have agreed that community
engagement in the school design process is
fundamenta to building schools that support
21% century learning (Figure 54) (May, 2011).
Schools are an important aspect of any
community, and their presence and success
affect everyonein it, including individuals who
have no direct links to the school. Community
members  bri ng Vary| ng 0p| nions and Figure 54: Community meeting for school design
perspectives, which can contribute positively %" "</

to school design. Their resources are aso key

to the school's survival, thuslong-term assistanceis essential . Furthermore, incorporating
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multiple stakeholder groups aids in the corroboration and cross-checking of expert
knowledge, as well as giving design proposals a better sense of legitimacy (May, 2011).

A group of teachers and students, educational researchers and administrators, community
leaders, parents, technicians, and architects should all be included in the design process.
Their task is to collaborate to establish aspirations and local needs, as well as to sketch
out arough concept for the new structure. An example of an aspect they could work on
together is decide upon or identify key messages the building should send to students,
staff, and the wider community (Sigurdardéttir & Hjartarson, 2011) .

According to a study done by the British non-profit organization, School Works, that
investigated student perceptions about their schools, young people had a clear grasp of
the linkages between their school environment and learning (May, 2011). Students
provided feedback on many parts of their school's physical space, such as dining spaces,
classrooms, and meeting facilities. P21 stated that students find that getting involved in
building design gives them with avaluable rea-world learning experience (May, 2011).
Participation may help to acquire key 21st-century abilities. Building design necessitates
both creative and critical thinking, as well as artistic abilities. Furthermore, participating
in a collaborative process alows children to practice leadership, judgement, and
cooperation. Therefore, it is very important that the design process takes place with
integration of multiple stakeholder groups to achieve the maximum satisfaction of needs.

a) Ballifield Primary School, UK — Prue Chiles Architects

In 2000, Sheffield’s
Department for Education
and Skills (DfES) launched a —_—
program called “Classrooms ' ‘
for the Future” aiming to

rebuild, refurbish or upgrade
primary schools and offer
21st  century  learning
environments.  (Designing
with Children, 2013) In this
context, Ballifield
Community Primary School
project was established,
epr ori ng what a21% Century Figure 55: Two New Classrooms at Ballifield Primary School (CE+CA Studlo,
classroom should be like. 2003

The project enlisted designing and building two new classrooms (Figure 55) at an
affordable cost and investigating more generic, possibly prototypical, solutions with
regards to the school environment (Chiles, 2003).

51



Chapter 4: Literature Review

The project was conducted in collaborative partnerships between the Bureau of Design
Research, The University of Sheffield, the Local Education Authority, teachers, and
students (age 5-10 years old). As part of the project, Architecture students from Years 4
and 5 of the University of Sheffield worked with the children to address parts of the
existing school and its grounds, looking at both interior spaces, as well as the school
grounds (Designing with Children, 2013).

The project lasted for six weeks, involving an introductory
session through use of cartoon strips to introduce the job of
the architect and flash cards showing images. (Designing with
Children, 2013) Using dlides, the students and the children
then looked in more detail the built environment and
inspirational school buildings. These workshops unfolded
through four sessions, and the children modelled an ideal
classroom, surveyed favourite places and places to avoid and
answered questions. They were encouraged to draw and keep :

. . oL Figure 56: Children modelling
notes and engaged in several different activities to prompt . S children,
their expression. (Figure 56) 2013)

/The outputs and outcomes of the project were: building of two classrooms replacing run-
down mobile units (Figure 57,58), and the refurbishment of some other indoor and
outdoor spaces.

Figure 57: Architects' proposal of classrooms after the workshops with children (CE+CA Studio, 2003)
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Figure 58: Final product of Project - Two Classrooms constructed by CE+CA Studio (CE+CA Studio, 2003)

Conclusion

As observed in the above case studies, the five design principles that define 21% century
schools can be applied in numerous ways. In turn, characteristics such as flexibility and
learning outside the classroom provide a medium for collaboration, communication,
critical and creative thinking, as well as some life skills showing their characters
including leadership, flexibility, initiative, and others. Integration of technology aims at
enhancing the IMT skills, as well as reinforcing life skills such as initiative and critical
thinking. The concept of sustainability and using the building as alearning tool promotes
environmental literacy. Community engagement stresses on the fact that a design process
must be participatory to realy cover its users’ needs, €liciting the sense of belonging of
children and enhancing their critical and creative skills, as well as alowing them to
participate in what is asample of the real world they will face as adults. Therefore, if the
target isto design 21% century school buildings, or redesign existing traditional buildings
to fit 21% education, these five principles must be implemented to provide spaces that
promote 21% century skills.
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M ethodology

The first part of the research, which included reviewing international and local
literature, understanding the evolution of school architecture, 21% century
learning, and its reflection on current school building design, led to the empirical
part of the research. With the aim of studying the existing school architecture
within the local context, emerged important questions that reflect upon the
literature review. Thefirst question reflects on the different prototypes of existing
governmental school buildings in Egypt. As the literature portrayed, both global
and local school architecture was designed for the purpose of mass education,
mainly known as the “Factory Model”. (Toffler, 1984) Although many
movements tried to veer away from this model, focusing on more student-centred
approaches, Factory Model schools continued deep into the 21% century, offering
standardization, minimal expenses and schools that served quantity rather than
quality. Therefore, the research will investigate primary school design in the
Egyptian context, highlighting prototypes, spatial characteristics, and qualities of
these buildings.

The Framework for 21% Century Learning introduced by Partnership for 21%
Century Learning (P21), which has been adopted internationally, also poses new
questions within the local context. Asit was reflected in the literature review, 21%
century learning is shifting from the previous industrial factory-based mindset to
a knowledge-based mindset to suit the current economy. (SEG, n.d.) The 21%
century requires people who are flexible and capable of adapting to rapid change.
Therefore, they must have the skills necessary to deal with the fast pace of
information of the digital era. These skills include creativity, critical thinking,
collaboration, and communication (the 4Cs), as well as digital literacy and the
personal skills required for life such as flexibility, leadership, initiative,
productivity, and social skills. (P21, 2019) Is this applied to education in Egypt?
Are children, parents, and teachers aware of these needs? Can this framework be
applied through the physical setting of a school? All such questions will be
answered throughout the empirical field work.

Throughout the last part of the literature review, the differences between 20" and
21% century school buildings were portrayed. While 20" century schools
depended on achieving compliance and conformity (Schwartz, 2016), 21% century
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schools are being designs according the 21% century learning skills. The
reflections of 21 century learning skills on school architecture were then
reviewed through literature and international case studies, consequently leading
to the five design principles of 21% century schools. This posed questions within
the local context such as: Are these principles available in our school buildings?
Wheat principles do the designers follow? How do children feel about the current
school buildings? Are these principles needed to achieve better quality of
education? Do the current school buildings have potential to adopt these
principles? The fieldwork aims at answering these questions to report on the
existing cases and deduce recommendations for 21% century school buildings in

Egypt.

The empirica fieldwork was conducted through four different phases. Firstly, a
study of the existing school infrastructure and prototypes was done through
gaining information from the designers and construction managers at the General
Aduthority for Educational Buildings (GAEB).*

Secondly, physical, and spatial analysis of schools was conducted through the
inspection of a random selection of schools in three different districts in Cairo.
Overall, eleven school buildings were visited between the dates of the 20™" of May
2021 to the 1% of June 2021. Five of these schools werein East Nasr City, two in
Maadi, and four in El Basateen and Dar El Salam. The districts were selected to
cover the varying social standards present in Cairo, as well as the different urban
contexts. Another six schoolswere studied through the review of their architecture
drawings, three in Al Waily district, two in Manshiet Nasser and one more in
Maadi. Y et these schools were not visited since no additional insights seemed to
be collected after the visitation of the eleventh school, therefore the sample size
reached saturation after the eleventh sample.

Dueto the limitations of COV1D-19 pandemic, and the abrupt decision passed by
the Ministry of Education on the 25" of April 2021, to end the school year on the
30" of April 2021, (Youm7, 2021) the schools visited were not operating.
Therefore, no students or teachers could be interviewed or observed within school
premises, and only a spatial inspection of the building was conducted.

4 GAEB: The General Authority for Educational Buildingsin Egypt. The agency responsible for
the construction of educational facilitiesin Egypt. Will further be introduced in detail throughout
the empirical study.
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Consequently, two online questionnaires were prepared to gather school user
insights, the first targeting primary school children enrolled in governmental
schools, with the help of their parents, and the second targeting teachers. Finaly,
two workshops were conducted with a total of 45 children, the first in Ezbet El
Nakhl district and the second in Imbaba. They aimed at understanding children’s
reflections of their schools and reflecting on their needs. They also aimed at
exploring the children’s awareness of the 21% century skills and testing their
abilities to participate in the co-design of a classroom space accordingly.

The identity of all participants, whether architects, children, parents, or teachers
is to remain confidential to ensure trust between participants and the researcher.
Names of the schools will also be dealt with in anonymity since education in
Egypt was declared a matter of national security by the Egyptian government in
1990 (Hegazy, 2012). They will be referred to using initials and numbers where
schools located in Easter Nasr City will be referred to as ENC1 to ENC5. Schools
located in Maadi will be referred to asM1 to M3 and those located in El Basateen
and Dar El Salam will bereferred to as BD1 to BD4. Schoolslocated in El Waily
will bereferred to as W1 to W3, and those of Manshiet Nasser asMN1 and MN2.
A complete list of the schools, their codes, areas, types, educationa stages, and
date of visitation are presented in Appendix A.
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Egyptian Gover nmental Schools —
Field Research

5.1. Background

To begin fieldwork, it was essential to understand the system of educational facilitiesin
Egypt, who is responsible for their design and construction, and what prototypes exist.
“As per ministerial decree no. 448 of 1988, the General Authority for Educational
Buildings (GAEB), affiliated with the Ministry of Education, has responsibility for
organizing the process of designing, building, and furnishing public schools” (Sobhy,
2019). It oversees congtructing, selling, and replacing structures and land that are required
to achieve those goals.

The GAEB's responsihilities include developing and implementing a plan that should
start with a needs-assessment study at the administrative division level to determine the
needs of each governorate and to highlight the necessary budget for implementation
within a specific timeline. It is also expected to develop standards, specifications, and
designs for educational buildings, taking into account the differences between urban and
rural areas, new pedagogica strategies, and the needs of each educational stage. The
GAEB operates as the technical authority responsible for the maintenance and
refurbishment of existing school buildings in conjunction with the decentralization units
in the directorates of education (Sobhy, 2019).

Overall, there are four design models for school buildings in Egypt; the “Typical Model”
(al-namuthaj al-namaty) which isused all over the country. Then there is the “Technical
Education Model” (al namuthaj al-fanni), which usesthe Typical Model school, but also
includes technical workshops. The third is called the “Access Model” (namuthaj al-
itaha), whichisused in small villages with small densities. Finally, there are the “Unique
Models” (al-namathej al farida) which vary based on the nature of the school, such as

59



Chapter 5: Empirical Study

the STEM schools, Talented schools, and the Japanese schools (Sobhy, 2019). These
models are all designed, implemented, and maintained by the GAEB. The focus of this
research and the fieldwork will be on the Typical Model sinceit isthe most predominant
model.

According to the ministerial decree no. 306 of 1993, al governmental schools must
follow the site selection criteria and school building standards set by the GAEB to gain
permitsfor construction (GAEB, 2011). The authority designed severa prototypesfor all
the education stages including primary schools. The number of classrooms in each
prototype of these Typical Models varies from eleven classes to 55 classes per school
(GAEB, 2011). According to the GAEB’s guidelines, a specific building program was
set for each of these prototypes (detailed in Appendix B). Other guidelines included
minimum school areas, student’s share of the different areas in the school, maximum
number of students per class, the dimensions of the school building, and severa others.
Listed in Table 2 are some of the standards related to primary schoolsin established cities
and villages.

Mixed Education

Criteria Basic Education (Basic +
Secondary)
Minimum school area 1,200m? 2,500m?
Student’s share of the total area of the 5 5
4m 5m

school
Student’s share in playgrounds and 2 5 2 752
open areas
.I\/IaX|m.um number of students per class 40 students/class 36-40
in public schools students/class

Minimum number of students per class

. X 25 students/class 25 students/class
in public schools

Classroom area A minimum of 38m? with a maximum
length of 8.5m

Student’s share in class area 1m? 1m?
Minimum width of single loaded 2.4m

X 2.4m
corridor
Minimum width of double |oaded 3m 3m
corridor

Table 2: Spatial standards of governmental public schools (GAEB, 2011)

Upon visiting the GAEB to collect more data on the types of schools that currently exist
in Egypt, it was found that not only are there two types of governmental schools; Arabic
and Experimental, but there are also different categories under the Experimental school,
namely Distinctive, Future, and International Public schools. These categories were
included in the field work.
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While al public schools fall under the category of free education, minor fees are paid for
the enrollment of children in schools. Fees differ from one category to another, where
Arabic school fees range from 70 to 100EGP conducting all education in Arabic.
Experimental school fees range between 600 to 700EGP. Distinctive schools, which are
the first category of higher Experimental schooling, have fees ranging between 2000 to
2500EGP. Future schools have the same range. Lastly, the International Public schoals,
which are governmenta schools operated by the private sector, teaching international
curricula, range between 17,000 to 20,000EGP (GAEB, 2021).

When questioned about the differences between the categories’ school buildings, the
answers pointed to minor differences such as less children per classroom (36 instead of
40 students/class for example), some finishing materials, and the category of furniture.
Y et the same school standards and facilities are mostly applied to all types (GAEB, 2021).

5.2. Case Studies— Category 1. Arabic Schools

Thefirst and most common category of governmental school buildingsinspected was the
Arabic school. Seven schools were analysed under this category, four of which were
visited while the others were reviewed through the study of the architecture drawings
(Appendix C).

521.M1

The first school was in Maadi (M1)

and was visited on May 27", 2021. A

The site area was 2,022m? and the ‘ ‘
school was only for the primary stage. '
(Figure 59) It consisted of an old
building holding 16 classrooms
excluding labs, but due to the
shortage in number, a new building
was recently added as an extension in
the school yard holding ten new
classrooms, two in each of the five
floors and flanked by two staircases.
(Figure 60)

Figure 59: M1 School Layout (GAEB, 2021)
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Figure 60: M1 Extension Building

The architecture of the old building was based on a 4m structural module and its
multiples. Overall, it consisted of five floors. The ground floor held two Kindergarten
classrooms, collective bathrooms, a lab, and an arcaded seating accessible from the
school yard. The upper floors consisted of a central corridor and two staircases at each
end. The classrooms each took up two modules, making their standard length 8m. They
overlooked the northern elevation. On the southern facade were the administrative
offices, labs, the library (12m long), and the fields (12m long) and the art classroom,
which is now used as a standard classroom. No bathrooms were located on the upper
floors. (Figure 61)
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Figure 61: M1 Floor Plans (GAEB, 2021)
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The classroom was lined with three rows of desks with attached benches, each row
consisting of six to eight desks, supposedly to hold two students. Therefore, the average
classroom capacity is about 36 — 48 students. It was noted in this specific school that the
state of the building was deteriorated, and in some classrooms the furniture was mis-
matched, containing some desks higher than others and some broken desks. Children’s
writing covered the classroom walls, and some posters were hung spontaneously. All
classrooms held white boards covering old existing black boards. (Figure 62)

Figure 62: M1 Typical Classroom

The school corridors held no furniture, yet some posters, school rules and announcements
were hung on the wall. A white board was located at one end of the corridor, titled
“Semester achievements”. Classroom doors were standard wooden doors, while library
and lab doors and windows were secured with iron. (Figure 63)

The school yard was divided into two parts, where north of the building was a gated
Kindergarten area supplied with playground equipment and artificial grass, while the rest
of the school yard was tiled. The southern area held one sportsfield for both football and
basketball, and benches lined the perimeter. Since the school isin Maadi, old trees exist
in the neighbouring sites, providing shade to the school yard, and because it is narrow,
the building also shades it. (Figure 64) The southern elevation overlooking the school
yard contained vertical sun breakers to provide shading for the interior spaces set in the
south. (Figure 65)
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Figure 63: M1 School Figure 64: M1 Schoel Yard Figure 65: M1 Southern Elevation
Corridor with iron bars on
windows and doors

5.2.2.BD1

The second Arabic school was

in El Basateen and Dar El s
Salam district (BD1) and was

visted on June 1%, 2021. e
Constructed over apart of an ..~ Mo ‘:3
agricultural land, this school = \\
provides basic education and \ A 7
works for three periods a day, : , A -
each for three hours. The site WO\ TN
area was 6,460m? holding two )
buildings, one for the primary AR\ N
stage and the other for s
preparatory stage. (Figure 66) 5z
Further extensions were added T,

to the ste to provide

CI assrooms for the incrm ng Figure 66: BD1 School Layout (GAEB, 2021)
numbers. A second building

was built as an extension to the primary stage east to the existing buildings. It consists of
five floors with two classes each and one staircase at the end, adding ten classrooms to
the school.

The architecture of both buildings was the same modular prototype observed before.
They consisted of five floorswith acentral, doubleloaded corridor and a staircase at each
end. The primary school building (aligned to the agricultural land) included 18
classrooms excluding labs and Kindergarten classrooms, which took six classrooms on
both the ground and first floors. Bathrooms were again located on the ground floor only,
and the computer lab, administrative offices and teacher rooms were al on the southern
facade. (Figure 67)
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The classrooms were aligned with four rows, each including 6 desks which would
supposedly hold two students, making the classroom capacity about 48 to 50 students.
All classroom windows were barred with steel bars or a steel mesh. The classrooms each
contained two ceiling fans and had the Egyptian flag painted on the back wall. (Figure
68) They align both northern and southern facades in the upper floors. The corridor and
staircases are lined with steel meshing to ensure the security of students. (Figure 69)

Surrounding the buildings was atiled part of the school yard whilethe rest of it was sand.
An extension building is currently being erected in part of the school yard. (Figure 70)

L)
i
2

- -

Figure 67: BD1 Floor Plans (GAEB, 2021)
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Figure 68: BD1 Typical Classroom (Interior and Exterior)

Figure 69: BD1 Corridor and Staircase

Figure 70: BD1 School Yard with new
extension building and surrounding buildings.

5.3. Case Studies— Category 2: Experimental Schools

The second category of governmenta school buildings inspected was the Experimental
school. Four schools were analysed under this category, two of which were visited while
the others were reviewed through the study of the architecture drawings (Appendix D).

5.3.1.ENC2

The first Experimental  school
inspected was in East Nasr City
(ENC2) on May 20", 2021. A large
school complex, it was of area5,520m?
consisting of four buildings: the old
building with the main classrooms, the
new building which was added as an
extension, and two small buildings
incorporating toilets for both genders
overlooking the school yard. (Figure
71) The complex served basic
education, with atotal of 42 classrooms
excluding labs.

~a

Figure 71: ENC2 School Layout (GAEB, 2021)
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The old building (Figure 72) was o
composed of three attached parts. the -
east building (two floors) holding 1]
Kindergarten, the library, a theatre, and m
some administrative offices. Themiddle e sl
section (five floors) held classrooms |
and labs, while the west building (two g —
floors) held labs and Fields classrooms. - —
There was a noticeable difference
between this school’s spatial program
and that of the Arabic school since it
provided many facilities that were
missing in the other schools visited
before. The old building featured a
single loaded corridor overlooking the
school yard with classrooms oriented
towards the north fagade. This provided
better natural light and ventilation
throughout the building.

-

\k

A

The classrooms did not differ much
from those observed before, holding the
samethreerows of deskswith an overall
capacity ranging between 38 to 42
students per class. Some of the
classrooms were more deteriorated than U M.
others, yet most classes had smart

boards and projectors installed. (Figure P —
73) The labs were well furnished and Xz S @ =
seemed to be used, although thisisto be 3 .
confirmed through the questionnaires. Jjul

(Figure 74) The corridors contained a ~ +

few benches with desks for students to

use and had some posters on the walls. — e
(Figure 75) 04 Bukding

L

Figure 72: ENC2 Old Building Floor Plans (GAEB, 2021)

The new building (Figure 76) held 19
classrooms and overlooking a central,
double loaded corridor and some extra facilities. Classes were furnished with standard
new desks and smartboards. It was observed that one classroom had been turned into a
server room supplying the new building with internet access. Connections were made
from the server room to every classroom. (Figure 77)
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The school yard contained four different zones, two of which weretiled used for football
and basketball, asand yard, and an areafor the kindergarten playground. Sometreeslined
the courtyard perimeter with afew benches under them for student seating, and a mosque
was a so found on the premises.

Figure 73: ENC2 Old Building Classroom Figure 74: ENC2 Labs

;

Sosend Floor Pan

Typus Foat P

New Bullding

Figure 76: ENC2 New Building Floor Plans (GAEB, Figure 77: ENC2 New Building Classroom
2021)
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5.4. Case Studies— Category 3: Distinctive Schools

The third category of governmental school buildings inspected were the Distinctive
schools. Two schools were analysed under this category, both located in East Nasr City
and visited on May 20", 2021. (Appendix E)

5.4.1.ENC3

The first Distinctive school
consisted of a site area of 8,731m?
with a large building holding all F
learning spaces serving education

from Kindergarten to Secondary
school stages. (Figure 78)

s
\
Y
This building prototype was unique J
from the others visited before it, L
incorporating two central open i; | | :
courts and four rounded staircases L i - Y
1%
N

J

located a the corners of the
building, as well as two staircases
inthe central part. It holds atotal of £
42 classrooms excluding labs. :

The ground floor held the library, - &
computer lab, amulti-purpose hall, : -
acafeteria, and an agriculture class ~ Figure 78: ENC3 School Layout (GAEB, 2021)

in the central unit between the

courts, while classes lined the northern part of the building, and Kindergarten took the
southern part along with the administrative offices. Bathrooms were set overlooking the
open courts, surrounded by the corridors.

The upper floors mainly held classrooms, labs and some administrative officeslining the
four elevations and the courtyards, yet on the second floor, an auditorium was found in
the central part of the building on the east side. It was observed that in this prototype,
bathrooms were found on the upper floors. (Figure 79)

Classrooms were the standard 38m? lined with the typical three rows of seven desks,
making the average capacity per class about 42 students. They all had curtainsinstalled
and were both naturally and artificially lit. The back wall of most classroomsheld bulletin
boards while the front held white boards and notice boards. Posters lined some of the
classrooms as well. (Figure 80) It was observed that one of the classrooms had the desks
arranged facing each other, creating group tables for four students (Figure 81), and that
the classrooms differ from each other in colours. The Science lab was aso furnishedin a
group table setting, although the capacity was too large for the room limiting movement.
(Figure 82)
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No furniture was observed in the
corridors which surrounded the
internal courts, and the outdoor
spaces were mainly a two levelled
large sandy school yard, and atiled
sports field used for both football
and basketball. Between the two
levels of the school yard, stepped
seating was found. (Figure 83)
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Figure 80: ENC3 Classroom Figure 81: ENC3 Group setting in a Figure 82: ENC3 Science Lab
classroom
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Figure 83: ENC3 Outdoor spaces (Internal courtyard + School yard)

5.5. Case Studies— Category 4: Future Schools
The fourth category of governmental school buildings inspected was the Future school.
Three schools were analysed, two of which were visited while one was reviewed through
studying the architecture drawings (Appendix F).
5.5.1.BD4
The first Future school was located in El Basateen and Dar El Salam district and was

visited on June 1%, 2021. Consisting of two adjoined sites, the original school site was

extended because the numbers exceeded the building capacity. Therefore, the site
covered atotal of 6,057m2 with atotal of 56 classrooms. (Figure 84)
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Figure 84: BD4 School Layout (GAEB, 2021)
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The old building was the same U-
shaped prototype of ENC2, with a
single loaded corridor serving the
classrooms, the central part of the
building consisting of five floors,
the east part of the building holding
Kindergarten, the principal’s office,
alibrary, and a computer lab (two
floorsonly), and the west part of the
building holding labs, the
agricultural field classroom, and
quality control (three floors). The
whole building was divided
according to a 4m module and its
multiples. (Figure 85)

The classrooms were again the
standard 40m2 holding a capacity
of 30 to 36 studentsin average. The
desks were lined in three rows,
paired seating. Only white boards
were installed, and the state of the
furniture was deteriorated. (Figure
86) The library and computer lab
were well supplied with books and
computers and are frequently used.
(Figure 87,88) A sign hung on the
wall in the corridor indicated the
school’s vision for community
engagement, and a box for
complaints that is opened weekly
by a school committee. (Figure 89)
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Figure 85: BD4 Old building Floor Plans (GAEB, 2021)

72



Egyptian Governmental Schools— Field Research

Figure 88: BD4 Library and Computer Lab Figure 89: BD4 Community engagement
goals

The new building design was the typical linear model with a total of 28 classrooms.
Classroom capacities were 42 students per class. They had smart boards installed in the
front, projectors, and bulletin boards on the back wall. Classes lined both facades with a
centra corridor serving them. All staircases were barred with steel. (Figure 90,91)

Fowt Poar P Vi St e

Figure 90: BD4 New building floor plans (GAEB, 2021)
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The outdoor spaces consisted of acentral sand school yard surrounded by the old building
with benches around it, and another preceding the new building. A small, tiled area also
served the new building with sometreeslining its perimeter. Thelevel difference between
both sites was used as stepped seating and lined with trees. (Figure 92)

Figure 91: BD4 New building

Figure 92: BD4 Outdoor spaces

5.6. Case Studies— Category 5: International Public Schools

The fifth and last category of governmental school buildings inspected was the
International Public school (IPS). Unlike the categories preceding it, IPS falls under the
administration of the Ministry of Education directly, not under the districts” educational
administrations. Since only 14 schools exist from this category in Egypt, 12 of which are
in other governorates, it was not possible to access them. Additionaly, only a few of
these school s are operating since they are still newly founded. Therefore, only one school
was visited, located in East Nasr City on May 20", 2010.

5.6.1.ENC5

ThisPS school building was originally designed to be an Experimental school. Y et after
construction it was changed into International Public. Therefore, the genera components
of the complex are the same as those observed before, with two buildings holding all
educational spaces, and a large school yard. Only Kindergarten to the second primary
stage have been enrolled, and the older years will begin enrolment starting this year.
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The buildings were the linear prototype
with acentral double loaded corridor with
staircases at each end. It was noticed that
the buildings’ finishing materials were of 3
higher category than those before it, tiled : o
with ceramics instead of standard mosaic 3 s
tiles. The outdoor spaces were being lined

and divided into different sportsfields, yet

not yet finished. (Figure 93) The schooal

entrance overlooked the kindergarten area

which had artificial lawn installed.

The ground floor of the eastern building

Contai ned bathrooms’ and alarge! arcajaj Figure 93: ENC5 School Layout (GAEB, 2021)

area open to the school yard and two

classrooms, one of which was replaced with the headmaster’s office. The ground floor of
the northern building had the bathrooms and the kindergarten classrooms. The upper
floors were lined with classes and |abs on both facades. (Figure 94)

The classrooms were again astandard 40m?, yet their furniture and capacitiesweretotally
different. Instead of the standard three rowed classroom, with benches attached to the
desks for two students each, these classes held individual desks. Different desk
geometries were found as well as colours, and some desks were set in pairs or grouped
infours or fives. Each of the classrooms was decorated according to adifferent themefor
each of the different years. Three of the most prominent were the Jungle theme (Figure
95), the Space theme (Figure 96), and the Rainbow theme (Figure 97). Themed
decorations of each class started at the door and extended to the classroom interior, where
even the bulletin boards were themed, and some installations hung from the ceiling such
as an astronaut model in the Space themed classroom, and atulle rainbow in the Rainbow
class corner.

Other furniture included open lockers for storage and for studentsto use, aflat screenin
the front of the class instead of a board, bulletin boards lining the rest of the walls and
some educational material even hung from the ceiling. The front wall of each class had
pictures of the students in that grade hung on it, as well as some educational material,
classroom rules and ethics, and motivational quotes. (Figure 98) Floorings, which were
standard tiling in other schools, were vinyl in this school, giving awooden flooring |ook.
Windows were installed with unified coloured curtains. The overall classroom capacity
ranged between 19 to 21 students. The school corridor, although not furnished for any
other uses than circulation, contributes to the educational process. Divided into sections
of different subjects, children’s projects, drawings, collages, and pieces of writing were
hung on the wall of the whole corridor. (Figure 99)
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Figure 94: ENC5 Floor Plants - Northern building (1), Eastern building (2) (GAEB, 2021)

Figure 95: ENC5 Jungle themed classroom
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Figure 98: ENC5 Classroom  Figure 99: ENC5 Corridor
front wall

Conclusion

After mapping out the system of how educationa buildings are constructed in Egypt, who
is responsible for designing and implementing them, and visiting the GAEB to collect
data from the architects and engineers, it was clear that school buildings are unified in
their design achieving the very specific standards that were set by the GAEB.

Upon visiting the schools, it was also apparent that there are severa prototypes of
architectura designs generally implemented, and that the school categories do not differ
much in terms of gpatial design. Only a few components were different with the same
modular design overshadowing al five categories of schools, differing only in some
minor features.
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Although the spatial aspect was covered through the field research, the experience of the
users was gill a missing matter. Therefore, it was important to find alternative ways to
reach both students and teachers to collect their insights.
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Insight Gathering: Toolsand Techniques

6.1. Questionnaires

The third part of the empirical study was conducting online questionnaires with
the users of governmental school buildings since they could not be conducted
inside the buildings themselves due to COVID-19 limitations. These users
included students of the primary stage and teachers at governmental schools.
Since the GAEB is the centralized authority responsible for constructing schools
all over Egypt, not just in Cairo, this means that the typical school model isfound
all around the country. Therefore, the questionnaires did not target residents of
Cairo only, but were valid to all Egyptians enrolled in governmental schools.

The first online questionnaire was directed to the children enrolled in
governmental schools, ages ranging between 5 — 11 yearsold (Appendix G). Due
to the possibility of inaccessibility of this age group to the internet, or their
inability to comprehend the questions, the help of their parents was required.

The second online questionnaire was directed to the teachers at governmental
schools (Appendix H). Due to the limitations of COVID-19 and the school year
ending abruptly, no teachers were found during the school visits, and reaching
them was very challenging. Therefore, the study had to depend on the results of
the online questionnaire.

Both questionnaires were prepared based on the literature review and some of the
observations of the field work in the governmental school buildings. Thefirst was
divided into five sections, namely profile of the respondents, physical information
on their school buildings, the users’ personal experience, perspectives, and the
building quality, and a section reimagining the school building. The final section
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of the questionnaire was directed towards parents only, to collect their views on
their school buildingsin anutshell.

The second was divided into four sections, the first three like that of the students
to gain a holistic perspective on both student and teacher experiences of the
building, and the last asking them their persona opinions of the changes and
suggestions that need to be made to the school campuses to achieve better
education.

To support the target users in answering the questionnaire, it was prepared in
Arabic, and to help children comprehend the questions, most questions were in
the form of multiple choice, checkboxes, and short answers. Visua material was
also extensively used, whether for reporting on their school buildings through
real-life photos, 3D Models to imagine different class settings, emojis to help
them express their feelings in the classroom, and sample photos of elements that
could be incorporated within school campuses to help them reimagine their
schools.

The first section of the questionnaires (About You) collected data on the
respondent profile such as age, gender, and information about the school inwhich
they are enrolled, or they teach at.

The second section (About your school) collected data on the spatial components
of the school buildings (both indoor and outdoor spaces), how they are used, and
some numerical data. They were also asked to rate some qualities of the school
building, and in the case of the teachers’ questionnaire it proceeded to ask them
what extent they believed the buildings and facilities of the school impacted their
desire to stay employed in that specific school.

The third section (Y our school experience) aimed at pinpointing the differences
between school buildings, collecting data on the prototype spaces that children
have in their schools, and how they feel inside their classrooms. Teachers were
asked how frequently they used technology in teaching and on their needsto adapt
the classroom furniture. Then both questionnaires proceeded to show different
classroom settings such as linear, group U-shaped and mixed seating through 3D
models, asking which of the four models best suited each of Collaboration,
Communication, Critical thinking, and Creativity (the 4Cs).

The fourth section (IMAGINE!) was a fun section which intended to gather data
on how the children would recreate their classrooms and school spaces, and what
their needs and preferences are. In case of the teachers’ questionnaire, this section
aimed at collecting teacher’s opinions on what the system lacks, what challenges
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they face during teaching, and what they would like to add to the school facilities
to promote better education.

Thefifth and final section in thefirst questionnaire was directed to parents, asking
them to eval uate the school building and collecting their opinions on what changes
arerequired in the school for their child to gain better education.

6.2. Children’s Classroom Co-Design Workshops

The fourth and last part of the empirical study
was implemented through carrying out two co-
design workshops with primary stage children
enrolled in governmental schools.

The first workshop was carried out on June 5",
2021, from 10:00am to 1:00pm in Ezbet El
Nakhl (Figure 100), a district located on the
outskirts of Cairo. Originaly a green district _ =
named after its prominent palm trees, Ezbet El (F{,i:;fs; Z‘Z;f;b“ Fl Nakpl Drstrict
Nakhl was turned by random urbanizationinto a

slum with mainly Copt inhabitants, traditionally pig farmers who are now aso
garbage collectors. The workshop was conducted with 17 children, ages ranging
from 4 to 12 years old. 10 of the children were enrolled in Arabic schools while
the 7 others were enrolled in Experimental schools.

The second workshop was carried out on June 8™,
2021, from 11:00am to 2:00pm in Imbaba
(Figure 101), an informal district located in
North Giza inside Greater Cairo known for its
rapid growth of population. The workshop was
conducted with 28 children, ages ranging
between 6 to 14 years old. All 28 children were
enrolled in Arabic schools.

These two districts were selected to ensure the  Figure 101: Imbaba District (Imgur,
covering of al social classes in Greater Cairo 2015/

throughout the empirical study, and to observe the awareness of children enrolled
in governmental schools that arein informal areas and slums.
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6.2.1. Workshop Structure and Content

The workshops aimed at applying many of the theories that were reviewed in the
literature, as well as collecting further insights from the children on their school
experience, their needs, critique, and what they would like to change. It was also
designed to test the children’s awareness and capabilitiesin demonstrating the 21
century skills, whether they were the 4Cs, the Literacy or the Life skills.

Many different forms of media were used (visual sides, sketching, flashcards,
collages, and a physical 3D model) to help the children comprehend the
information and purpose of the workshop, and to encourage the engagement and
incorporation of all the different characters of the children, stressing on the facts
that they were all heard and that their individual as well as group skills were
portrayed.

The workshop consisted of five phases:
1) Introductory Presentation and Brainstorming Session

The first phase was an introduction to the built environment, who makes it, and
its components (building materials, elements, spaces, and building types) (Figure
102). Then it moved onto a brainstorming session with slides on the school as a
building, its spaces, and the components of a classroom. (Figure 103) The final
part of the presentation showed the children different case studies of spaces in
schools to portray a variety of options that could be designed within the school
premises. (Figure 104) This was for the sole aim of exposing children to the
different ideas that are implemented in school buildings abroad since their
exposure is limited, and to collect their opinions on these elements, which ideas
they agree with or like, which address their needs, and which they see as

What is the built environment? Who makes them? What are buildings made of?

= " " —~ L Y
) S RER A e
Hime iUl Q| e nt N ey s
ab Hekes, em™ &8,
=N LT AP =
What are buildings made of? What are buildings made of? What other buildings do you know?
o ——y A\ e 2
e a8 % T o | - | :
. L B Oz [EITSHE 5 - - —
$ 2 S - )

TET. iy 7w

Figure 102; Introduction to the Built Environment slides
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unsuitable. This session was designed to practice Communication and Critical
thinking through the presentation, individual input, and group discussion.

What do you have at your school?

-

What do you have at your school?

‘What do you have in your
classroom?

Figure 103: School building slides
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2) Reality

The second phase consisted of the children drawing their real classroom setting.
It was carried out through giving them blank sheets of paper and coloured pencils
so they would sketch them. This activity aimed at inspecting the different samples
of classrooms if any, and understanding children’s perception of their classroom
spaces, in terms of setting, arrangement, components, zones, and in some cases
the number of students per class. The session again stressed on Communication
and Critical thinking yet this time through the analysis of the classroom spaces
and breaking them down into components, then communicating these settingsinto
drawings.

3) Emoji Expression

The third phase of the workshop was based on children’s ability to express their
feelings in the different school spaces. Pictures of seven rea life spaces were
shown to the children (the classroom, corridor, science lab, computer lab, library,
bathrooms, and school yard) (Figure 105), and each child was given a set of
flashcards with different emojis expressing different feelings (Figure 106). Upon
showing each space, they were asked to select which emotion they felt in this
space from their array of flashcards and set them on the table in front of them. A
count of each of the feelings around each space was then taken to show how the
majority felt inside certain spaces. This activity focused on Communication.

Figure 105: Seven school space pictures
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Figure 106: Emoji flashcards
4) Wish!

After brainstorming with the children on the possibilities that could be added and
designed in schools and collecting data on their rea-life classrooms through
discussion, drawings, and expression of their feelings, the fourth session was
designed for the children to individually re-imagine the classroom space. They
were given pictures of a set of elements and different furniture (Figure 107) and
asked to make a collage by selecting the things they wish they had in their
classrooms or would like to have. This phase stressed on Creativity since it
required the children to step out : i = soa

of their familiar state of mind = Ll‘ al

into a creative mindset to begin F |
imagining these new elements ﬁ Iiﬁl

intheir classes. It also promoted

Critical thinking because they B ﬁ @/
had to evaluate which element e § D ~
could be added and why, and e
each child had their individual .=
logic asajustification. Thethird L §

skill promoted through this md 'E’
activity was Communication  figure 107: collage Material

since they were asked to
communicate their wishes and needs through the collage.

5) Classroom Co-Design

Thefinal phase of the workshop was a conclusive session. It consisted of a group
activity of co-designing a new classroom that served the children’s needs and
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wants, and that reflected on everything they had learned through the workshop. It
was implemented using a physical 3D model. The classroom walls were erected
with the door and windows positioned according to the real-life governmental
classroom. The children were then instructed to stand around the model, and some
material was set out in front of them such asdifferent typesof 3D furniture (Figure
108), elements that could be hung on the walls, and some others that indicated
carpets and boards, and each child was asked to select an element to place inside
the model. The activity was organized so that the children would physically
arrange the elements, then criticize and re-arrange them again. This phase
portrayed all 4Cs (Creativity, Critical thinking, Collaboration and
Communication), because not only did they design a space, but it was also
reguired from them to imagine something they had never seen, create it, criticize
it as a group and make the amendments needed for it to operate, communicating
it through a 3D architectural model and verbally.

Figure 108: 3D Model and overall workshop material

Conclusion

Since data could not be collected within the school premises the online
questionnaires were crucial to gain a holistic overview of Egypt’s school
buildings. The factor of the unified models and the centralized authority of the
GAEB to construct the schools throughout the whole country, gave the
guestionnaires a flexibility in the array of respondents since they were not
restricted to a specific place or model. The building experience is common to all
its users, whether children, parents, or teachers, and that aided in the collection of
data.
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The last part of the empirical study consisted of the two workshops that were
carried out with a total of 45 children in both districts of Ezbet El Nakhl and
Imbaba. The workshops aimed at displaying the children’s awareness of their built
environment, especially their schools, and collecting their insight and
experiences. The workshops also targeted the use of different media to help the
children fully express themselves and stressed on proving that the 21% century
skills are embedded in the children no matter their background. They aso
emphasi zed practicing the concept of community engagement (21% century school
design principle) by engaging the children into the design process to test their
capabilities and display their outcome.
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Upon applying the empirical study to validate the literature review and collect data on
the physica design of the Egyptian school buildings, the users’ experience and insight
on them, and the children’s perceptions of their classrooms, many findings were
concluded. These findings answered the last two research questions, stating the different
school prototypes that can be found in Egypt, mentioning their spatial components and
qualities. They also concluded how children experience their schools, also addressing the
school’s user needs.

7.1. Schooal Visit Findings and Discussion

With regards to the eleven schools visited, and the other six studied through drawings, it
was found that the Typical Moddl is mainly similar, varying only in the compasition of
the buildingstogether dueto site conditionsand popul ation requirements. It was observed
that throughout the 17 schools, four building prototypes were found, al variations of the
linear model:

a) Thelinear Modéel: Central, doubleloaded corridor flanked with staircases at its
ends and classrooms on both facades. This model was the most common, found
inten schoolsout of 17. (ENC1, M1, BD2, ENC4, ENC5, W1, MN1, MN2, W2,
M2)

b) The U-shaped Model: Composite form of the linear model with a central linear
building and two buildings of lower heights on itsleft and right. This model was
only found in two schools (ENC2, BD4).

¢) ThelL-shaped Mode: Two adjoined linear buildings, sometimes separated. This
was found in four schools (BD1, BD3, M3, W3).

89



Chapter 7: Research Findings

d) The Courtyard Model: Large building incorporating two central courtyards
with the corridors and classrooms around them facing the four facades. Thiswas
only found in one school (ENC3).

The differences between the school categories were therefore not found in the
architectural design of the buildings, but in some components of the school campuses
such as extra sports fields, afew activity classes within the building, and in some cases a
thesatre.

7.1.1.Egyptian Governmental Schools and the 21% Century School Design
Principles

In terms of the different categories achieving the 21% century school design principles,
and promoting 21% century skills, it was found that some of the schools had afew of the
five principles, yet with varying extents.

Regarding flexibility and adaptability of learning spaces, all categories excluding the
IPS portrayed the sameidentical layouts of double seated desks attached to bencheslining
the classroom. This indicates that students are to remain seated in this rigid setting for
ease of control, very similar to the industrial “egg-crate classroom”. Movement is very
difficult with such limited space, and no options of different seating or zones are offered
to provide different zones or methods of learning. The capacity of classrooms which
reached 50 students by observation exceeds the GAEB’s maximum standard, which
would make the area per student less than 1m?, in turn prohibiting movement.

Only a few schools differed to this condition. For example, in BD3 (Experimental),
instead of benches attached to the desks, individual chairs appeared. The placement of a
white board in the back of the classroom while a smart board was put in the front could
be anindication of both ends of the classroom being used for different modes of learning.
In ENC3 (Digtinctive), some classes showed a change in furniture setting such as the
benches grouped together face to face to provide group seating. This addresses the needs
of some spaces to be adaptable and shows that trials are being made even though the
resources are limited.

In ENC5 (IPS), the classrooms showcased a new and innovative arrangement of seating,
grouping the students instead of isolating them or arranging the desks in their standard
row layouts. The desks set together in pairs in a class, grouped in fours and fives in
another, inintegration with someindividual desks, indicates the quality of flexibility and
adaptability according to learning needs. The small capacities of the classrooms also
allow for children’s movement inside the class. Thisin turn encourages the promotion of
the 4Cs since children constantly communicate with each other through learning in
groups, aswell as many of the Life skills. The thematic design of each of the classes aso
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helps children develop a sense of wayfinding and belonging to their space, especialy
having their photos and work on the walls.

Extending lear ning beyond the classr oom was rarely found, where most of the schools
showed that learning mainly happens within classrooms. The presence of complementary
classrooms such as Fields, Art, the library, a theatre, and other spaces, indicates that
learning happens in other spaces. Thiswas further investigated in the questionnaires. Y et
corridorsfor example are strictly used for circulation. Only some cases differed, although
not intentionally. For example, in ENC2 (Experimental) and ENC4 (Distinctive), where
some benches lined the corridor for use of students or aternative to teacher rooms.

The only school that showed preliminary potential of adopting this principle was ENC5
(IPS), where the school corridors that held students’ work hung on the walls indicated
that this spaceis not only used for circulation but as a space where children can display
and exchange their learning experience through observation of their colleagues’ work,
especially those of different educational stages. Thisisapreliminary approach to creating
alearning corridor where children can learn unintentionally and informally.

In terms of integr ation of technology, only one of the Arabic schools (ENC1) had smart
boards installed in a few classes, and this was more consistent in the other categories,
with technology demonstrated through smart boards and projectors inside classrooms.
The only two casesthat differed and had a stronger initiative to integrate technol ogy were
ENC2 (Experimental), where a server room was provided in the new building, with
connections leading to every classroom. This indicated the provision of internet access
to every classroom. This is extremely important if 21% century skills are to be adopted,
since they give schools stronger connections to the outer world, allow for research,
critical thinking, and extend learning beyond the classroom walls.

The second case was in ENC5 (IPS), where boards in the classrooms were replaced with
flat screens. When the staff was questioned on how learning operates, they mentioned the
use of these screens for digital material that is explained to the students, and that there
are internet connections installed to alow for research. This partial implementation of
the concept at the young age of primary school encourages Literacy skills and extends
learning beyond the classroom walls. It also engages children into the learning process.

With regards to environmental sustainability, most of the school buildings were
oriented towards the North, therefore naturaly ventilated with indirect lighting well
provided. Y et in some cases such as ENC1 and BD1 (both Arabic), the classrooms faced
the southern fagcade, therefore suffering from glare and heat. That is why most southern
elevations were treated with sun-breakers, and classrooms contained ceiling fans and
curtains. In the case of ENCL1 (Arabic), the window glass was painted black to decrease
the amount of light and glare. In general, the singleloaded corridors provided much better
lighting and ventilation to the inner spaces. In the case of ENC3 (Distinctive), the two
central courtyards provided better natural lighting and ventilation. Y et because of this
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design, classrooms were lined on al four facades of the building, which caused them to
be oriented towards the East, South and West. This created glare and some heat issues,
hence the need for curtainsin all classes and the ceiling fans.

Regarding sustainability outdoors, green spaces were scarcely found, either placed in the
entrances and prohibited to use (Arabic and Distinctive schools), or not properly designed
for use. The only school which had green spaces that incorporated seating was BD3
(Experimental). Trees were hardly found, although some schools had a few lining the
perimeter of the school yard. In BD2 (Arabic), trees were only used for the division of
the school yard for the separation of the two schools in the same campus. No outdoor
classrooms or learning spaces were observed in al schools, and no energy efficiency
infrastructure was found either. Some pollution problemswere observed such asasewage
leak in M1 (Arabic) which interfered with the school yard. The new building extensions
taking place to solve population problems are very common, taking up large areas of the
school yards which could instead be used as areas for students.

Finally, in terms of community engagement, four out of the five school categories
portrayed the principleyet differing in extents and methods. In ENC2 (Experimental) and
ENCA4 (Distinctive), community engagement came in the form of contributions of some
computer screens to the computer lab and books to the library, as well as funding some
of the maintenance work. In BD3 (Experimental), the green football field is sometimes
rented for playing, allowing the community surrounding the school to access the school
facility even outside working hours. The clearest implementation of community
engagement was shown in BD4 (Future), where a clear notice was hung in the corridor
stating that parents have the right to contribute to decisions related to child devel opment
and the future visions of the school. They are aso required to help with enhancing the
quality of education, encouraging a generation that is capable of social development. It
a so states that the school infrastructure is additionally meant to serve the community and
that the school can depend on the community for any materia it needs to achieve its
goals. In the case of ENC5 (IPS), social media groups for parents to voice their opinions
on the educationa process and needs.

Therefore, in conclusion to these findings and the school inspections, it can be seen that
while some of the schools have some of the principles required for 21% century schools,
some main principles such asflexibility and extending learning beyond the classroom are
scarcely found. In addition to that, the principles present are only partially implemented.
The main observation was that in all 17 schools, the same rigid building design was
present, with either the single or double-loaded corridor. The general standardization of
all school buildingsisin itself aweak point which still follows the 20" century learning
demands and the traditiona industrial model. Y et since some measures are being taken
in the right direction to serve the 21% century needs, it is important to enhance these
interventions, providing more intentional changes that aid in promoting the 21% century
skills and learning demands.
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7.2. Questionnaire Findings

Upon launching the online questionnairesto gain insights from the students, their parents,
and the governmental schoolteachers, it was found that much of the feedback supported
the findings concluded from the literature review and the school field visits. Many
responses acted as eye-openers showing the needs of children, what they feel in their
school buildings and how they would prefer their learning spaces to be. The responses
from the teachers were especially enlightening because they showed an insider glimpse
of what they would like to change about the current educational processin Egypt.

Data analysis was conducted through adopting the univariate®, bivariate®, and multi-
variate’ methodology, to deduce any existent patterns or relationships between the
responses for deeper insights and conclusions.

7.2.1.Questionnaire 1 — Students and Parents

A total of 83 responses came in on the first questionnaire targeting students and their
parent. Eight of these responses had to be excluded since they came from students
enrolled in private schools, which is out of the scope of focus of this paper. Therefore, a
total of 75 responses were made: 39 of which were primary students themselves, and the
other 36 were students aided by their parents. The responses were received between the
dates of June 12" and June 21%, 2021. Only highlights of the responses will be mentioned
in this section, yet the detailed responses can be found in Appendix I.

The questionnaire was posted on several social media platforms, and since it was not
restricted to a certain geographical area (Greater Cairo), responses were collected from
32 different districts, in nine governorates. (Figure 109)

5> To analyse asingle data variable and examine the value distribution is considered conducting
univariate analysis. Univariate analysis, which is categorized as part of the descriptive analysis,
isuseful to ensure if data variables speak well to the preconceived hypotheses.

6 Bi-variate analysis requires two variables. Thisis the beginning of examining relationship
between variables.

7 Multi-variate analysisis the analysis of the strength or intensity of relationships between
variables being influenced by third or additional variables. multi-variate analysisis al about
analysis of the strength or intensity of relationships between variables being influenced by third
or additional variables.
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Figure 109: Questionnaire 1 respondents’ districts

The responses came from 41 girls

(54.7%), and 34 boys (45.3%), with :

ages concentrated between 7 to 11 &7
years old (Figure 110). 68% of these L L
responses were from childrenin Arabic .
schools, highly concentrated in the o
digtricts of Imbaba, Giza, EIl Marg,

Ezbet EI Nakhl, El Khosous, Shubra,

Dar El Salam and al the other riue 110 age of respondents

governorates outside Greater Cairo.

22.6% were enrolled in Experimental :_’j A
schools, while only 9.3% were listed in Y -
Distinctive and Future schools. No : AN
responses came in  from the =

International Public schools. (Figure
111)

The second section, which focused 0N  Figure 111: Respondent’s types of schools

the physical design of the school and its

components, confirmed the results that had been observed in the field visits, where the
indoor and outdoor spaces found, were mentioned in the answers.

When questioned if any lessons are taken outside the classroom, 50.7% of the children
stated that they only learn inside the classroom, while 49.3% answered yes. This was
further investigated (bi-variate analysis) to deduce which spaces they learn in, resulting
in the computer lab, the library, and the science lab as the most common.
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RaNGES Number of Per centage Area/child (min.)
9 Schools 9
20 — 39 students/class 18 24% 1.02m2
40 — 59 students/class 28
0.34m2
80 & above 5 7% (40m2 / 115 studentsin
students/class dlass)

Table 3: Classroom Capacities accordina to students

The following questions described the children’s’ classrooms. First, classroom capacities
were listed in the answers and grouped into ranges (Table 3). A wide range varied
showing aminimum of 20 students/class and amaximum of 115.Y et 69% of the schools
showed classroom capacities ranging between 40 to 79 students/class, the bigger
percentage ranging between 40 to 59 students/class, mainly concentrated in Arabic
schools (37), while aso found in 11 Experimenta schools and one Distinctive. The
standard classroom area (40m2) was then divided by the maximum in each range to
determine the minimum area that every child occupies.

Corresponding to these numbers, the highest percentage of students (62%) indicated that
3 students sat in asingle desk, while 18% said that they sat in pairsand 10%in fours/desk.
Six responses differed from this range, showing a minimum of 1 student/desk (4%) and
amaximum of 7 students/desk (4%).

Four 3D Models were visualized to express the different settings of a classroom, and to
guestion the children on how their classrooms were arranged. (Figure 112) 92% of the
responses indicated that their classrooms are arranged in linear (row) seating. (Figure
113)

When questioned about the classroom components, the responses showed that while most
classes held the common furniture, only 12% (9 responses) appeared to have smart
boards, 5.3% (4 responses) and only one classroom had a screen. To alocate which
school types had technology, a bi-variate analysis was done with the types of schools.
Smart boards were found in all four types of schools, while the projectors were only
found in the higher categories (Experimental, Distinctive and Future). The screen was
recorded in an Experimental school.
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Figure 113: Classroom setting
Figure 112: Different classroom settings responses

After collecting data on the classroom settings, components, and their design, it was very
important to understand how the children felt in these spaces. That iswhy, aquestion was
posed using emgjis (Figure 114, 115) for them to relate and know how to express their
feelings in their classrooms.
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Happy Excited Sleepy Bored Focused Distracted Comfortable comfortable

Figure 114: Emajis for expression of feelings

The feelings were reported in the following order:
e 24% Bored

B -
e 21.3% Uncomfortable B
° 18.7% Happy | e
e 9.3% Distracted : PR
e 9.3% Focused ® i
e 6.7% Sleepy W oin
e 6.7% Comfortable
e 1.3% Excited Figure 115: Emations in classroom responses

To further understand the reasons behind this, a multi-variate analysis was conducted,
measuring the data with accordance to the child age. Y et no consistent pattern was found
relating the two. Therefore, the data was analysed in relation to the class setting, and the
results showed that 60% of the responses that were listed with the highest percentage of
Linear (row seating) were associated with negative feelings in the classroom (Bored,
Uncomfortable, Sleepy and Distracted) while the other 40% of the responses which were
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associated with 29% of the classes having Linear (row) seating were associated with
positive feelings (Happy, Focused, Comfortable, Excited) (Table 4).

Although emotions are a subjective variant and could be affected by many other factors,
yet this observation shows the impact of one physical factor on the children’s emotions.
The rest of the classroom settings were fully associated with the positive emotions.

Per centage of linear/row

Responses Feeling Positive/Negative seating from total responses
18 responses (24%) Bored Negative 17 responses (94%)
16 responses . 0
(21.3%) Uncomfortable Negative 16 responses (100%)
14 responses o 0
(18.7%) Happy Positive 12 responses (85%)
7 responses (9.3%) Distracted Negative 7 responses (100%)
7 responses (9.3%) Focused Positive 6 responses (85%)
5 responses (6.7%) Sleepy Negative 5 responses (100%)
5 responses (6.7%) =~ Comfortable Positive 3 responses (60%)
1 response (1.3%) Excited Positive 1 response (100%)

Table 4: Child emotion in classin relation to classroom setting

The following question asked them to rate specific qualities within their classrooms
(Figure 116). The highest two rating for all qualities were Poor (blue) and Fair (Red).

60 M a- WU = Elss s sy
Poor Fair Good  Very Excellent N/A
good
40
20
0
) Y ey 2elid) o el 85l da p ekt e
Desks and Chairs Colors Lighting Temperature Number of people
60
40
20
0 AN B 3 AN Kl AN 8 5 el L ) S s, ) i e 30 S a1 A ) ga i gane A Jaall 40180
Outside View Use of technology Ability to move Ability to choose where Ability to work in a

to work group

Figure 116: Classroom qualities ratings
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To specifically determineif the children are allowed to movein
class at dl, it was set as a separate question. 81.3% responded
with No, while 18.7% responded with Yes. (Figure 117) A
multi-variate analysis was then conducted with the types of
schools and classroom capacities to see how many students
occupied the classes that had answered Y es. Then the responses
were divided by the standard classroom space (40m?) to deduce
the area a child occupies. (Table 5)

Figure 117: Movement in class

Responses Type of School Avgg?;c%& argz:\llitrjggnt
8 Arabic 40 1n??
14 total 3 Future 27 1.48m?
2 Experimental 28 1.4m?
1 Distinctive 45 0.9n?

Table 5: School types and Class capacities that allow movement in class according to students.

B L
LML
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The frequency of use of technology in learning was
reported as 54.7% saying Never, 41.3% Sometimes
and 4% Always. To validate this data, a multi-variate
analysis was conducted with the types of schools,
classroom components, and which spaces are used for
learning outside the classroom, assuming that by
answering with Always or Sometimes, the children
might mean computer classes. (Figure 118) (Table 6)

Figure 118: Frequency of technology use

Responses  Frequency Type of Availability of Learni ng in Computer
School technology labs outside classroom
3 Always 2 Arabic Not available Not available X
1 Future Available Available
10 3/10 onl .
Experimental Aval IabI)(/e Lonly Available X
31  Sometimes = 2 Distinctive Available Available
\ 17 Arabic Not Available 2/17 only Available B4
\ 2 Future Available Available

Table 6: Frequency of using technology during learning.

To measure the different personalities of the children, and their desire to play inside or
outside the school building, or to work individually or in groups, both questions were
posed. The responses were almost halved, showing that both options in each category
must be made available to cover their needs.
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Figure 118: Indoor or outdoor play
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Figure 120: Study in groups or individually

One of the most important parts posed in the questionnaire asked the children which
classroom setting encouraged which one of the 4Cs. The 3D models used before were set
for them to choose to indicate which setting, they thought encouraged Collaboration,
Communication, Critical thinking, and Creative thinking. Results indicated that the
Group seating had the highest achievement of al 4Cs. (Table 7)

Linear/Row

Group Seating

U-shape Mixed Seating

B y P k| ——
4Cs | -. ﬁaﬁa
| | 5
Collab. 48% 25.3% 16%
Comm. 13.3% 37.3% 45.3% 4%
Critical 21.3% 28% 33.3% 17.3%
thinking
Creative 12% 42.7% 21.3% 24%
thinking
Highest Highest %
achievement of
Second IHighest %

4Cs

Table 7: Classroom setting achieving 4Cs according to students

In addition to these responses, when directly
asked in the fourth section of the
guestionnaire, how they would like to be
seated in class, the highest percentages
replied with the Group seating and the U-
shape seating. (Figure 121)

The fourth section proceeded to collect data
on what they would like to add to their

@ isia i eglall A e el
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O S des e eglallis el Y
@ o iefidaling i oy o slall 45 e 2 lidl

@ Linear/Row seating
@ Group seating

@ U-shape seating

@ Mixed seating

Figure 121: Preferred classroom setting

classrooms, their school yards, and what they would like to see from inside their
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classrooms. Responses are listed in Appendix |. 68% of the children stated that they
would like to learn in different classrooms instead of the same classroom, which is an
important thing to consider in the educational system itself and while designing the
school building.

The last question directed
towards the children asked Activities

them what would make them School facilities
happy and excited to go to | Learning and organization
school. Responses were very 0.12%
enlightening, showing the Social aspect 0.11%
importance of activities and  Tapjes: Hierarchy of categories that would make children excited
school facilities (Table 8). togotoschool.

Detailed responsesin Appendix I.

At the end of the questionnaire, two questions were directed towards parents. The first
aimed at seeing if they thought the school buildingstheir children were enrolled in aided
in developing their talents and skills. 74.7% replied with No.

The second and find

. Nurturing the children and
question asked them what developing their talents
changes are needed _for School failities
better educatlon._ _The|r Learning and organization 0.14%
reSNonses indcated Decreasing classroom
Nurturing the children and cangciti s 0.05%

developing their taents, and
School facilities (Table 9). Table9: Parent'sprioritiesfor change
Detailed responsesin Appendix I.

8.2.2.Questionnaire 2 — Teachers

Due to the limitations of the study, only a total of 14 responses came in for the teachers’
questionnaire. The responses were received between the dates of June 14™ and July 7,
2021. Only highlights of the responses will be mentioned in this section, yet the detailed
responses can be found in Appendix J. The questionnaire was posted on several social
media platforms, and responses were collected from 9 different districts, in four
governorates. (Figure 122)
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Figure 122: Questionnaire 2 respondents’ districts

42% of the teachers had teaching experience
ranging between 1 to 10 years. 28.5% were
between 11 to 20 years, 21% ranging between 21
to 30, and 7% above 30 years of experience. Most
of them taught severa grades in primary school,
but the highest percentages recorded were fifth
and sixth grade teachers. 64.3% teach at Arabic
schools, while 28.6% teach in Experimental
schools and the last 7.1% teaches at Distinctive Figure 123: Teacher's types of schools
schools. No replies were made from Future or

International Public schools. (Figure 123)
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Like the students’ questionnaire, the second part collected
data on the school’s spaces and how they are used. The
questions asking about the school’s indoor and outdoor
components reconfirmed the field observations and the
students’ responses. When questioned if they teach any of
their lessons outside the classroom, 64.3% replied with No
(Figure 124), and the 35.7% that replied with Y es most use
the Science and Computer |abs. Figure 124: Teaching outside the

classroom

When questioned on how the learning spaces are used in their schools, 78.6% of the
teachers replied that the same classroom is used for al subjects, while 14.3% said that
they use multiple spaces to teach their subject. The rest indicated that they use a specific
space for their subject. The following question listed 12 different spaces to check which
spaceswere used more frequently for teaching, and the results showed that 10 out of these
12 gpaces are never used. The spaces sometimes used are the library and the computer
labs.

101



Chapter 7: Research Findings

The teachers were then asked to express how much they think the school building and
infrastructure affect certain factors. Most responses indicated that the building affects

them totally. (Figure 125)

Notatall Partially To some extent Fully
8 sy G S s 5y S G
6
4
2
0
o jaall adgs Jaall b clia) 3y 5 flliay  Jaal) b il g3 S5 Juny
S pallla3g
Making you want to stay Making others want to stay
(employed) at this school (employed) at this school

Figure 125: School building effect on different factors

233 (s e Sday adgs agilil aua gl gal el gl kay
Ayt
Attract parents to put their
children in this school

Make it easier to
attract new teachers

The next question collected data on the common classroom setting (Figure 126) which
was analysed using a bi-variate methodology with the types of schools. Responses
showed that 85.7% had linear (row) seating, while 14.3% had group seating. U-shape and

Mixed seating were non-existent.

The group seating was reported in 1 Arabic school and aDistinctive school. Therest were

in Arabic and Experimental schools.

U-Shape Seating

Figure 126: Common classroom setting (Teachers)

Mixed Seating

i hpla i o wILY
i St e e gtal A A

TR TR S I T T

R TSRS PR

102



The School — User Experience

Classroom capacities were reported to be less than the children’s responses. (Table 10)
A wide range varied showing aminimum of 15 students/class and a maximum of 85. The
minimum (15 to 20) is highly doubted since that means that if 2 students are sitting in a
desk, 7 to 10 desks are found in a classroom. This was not observed in any of the field
visits. Yet the teachers could mean the state of 50% of the students attending due to
COVID-19, which was reported by one of the students. The biggest percentage of schools
showed classroom capacities ranging between 20 to 59 students/class, the bigger
percentage ranging between 20 to 39 students/class, mainly concentrated in Arabic
schools (6), whileaso found in 3 Experimental schoolsand one Distinctive. The standard
classroom area (40m2) was then divided by the maximum in each range to determine the
minimum areathat every child occupies.

Randes Number of Per centage Area/child (min.)
g Schools 9
2.6m?
LEsslinen A 1 7% (40m?/ 15 students in
students/class
class)
20 — 39 students/class 6 1.02m2
40 — 59 students/class 4 0.67m2
60 — 79 students/class 2 14% 0.5m2
0.47m?
80 & above students/class 1 7% (40m?/ 85 studentsin
class)

Table 10: Classroom Capacities according to teachers

With regards to the children per desk, 50% of the responses pointed to 2 students/desk
and 29% reported 3 students/desk. 21% reported 4 students/desk and above.

Intermsof classroom components, the responses showed the common elements observed
in the field work and in the children’s responses. Yet surprisingly, the answers indicated
that none of the 14 schools had any technological devices in the classroom, whether it
was the smart board, projector, or screen.

The third section of the questionnaire collected data on the teachers’ personal experience
in the school. The responses showed that 64.3% use technology sometimes, while 28.6%
never useit. Only 7.1% useit always. Thisdatawas again validated through multi-variate
analysis like that of the students. (Table 11)
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Average Class Average
Responses Type of School Capacity ar eal/student
4 Ardic 55 0.72m?
6 total . 5
(Yes) 1 Experimental 30 1.3m
1 Distinctive 25 1.6m?

Table 11: Freguency of using technology during teaching.

42.9% of the teachers stated that never need to change

the furniture setting of the classroom while teaching, : ‘:;
while 57.1% varied in responses between sometimes, , e
most of the time and always needing to. (Figure 127) X i
57.1% of the teachers replied that children are not @ Never

@ Sometimes

allowed to movein their classroomswhile 42.9% said e

that it was permitted. A multi-variate anaysis @ Alvays
identical to the student questionnaire was then  rigure 127: Rearrangement need frequency
conducted with the types of schools and classroom

capacities to validate that movement is indeed possible spatially. (Table 12) Results
showed that it would be very hard in the Arabic school and is a slim change in the
Experimental and Distinctive.

Responses  Frequency Type of Availability Teaching in Computer
School of technology labs outside classroom
1 Always Arabic Not available Not available X
5 Arabic Not available 2 only Available X
9 Sometimes > Not available Not available X
perimental
1 Digtinctive | Not Available Available

Table 12: School types and Class capacities that allow movement in class according to teachers.

Like the children’s questionnaire, the teachers were also asked to select which classroom
setting encouraged which one of the 4Cs. Results again indicated that the Group seating
had the highest achievement of al 4Cs. (Table 13)
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Linear/Row Group Seating U-shape
f‘_-"‘_]‘,;; e :'.:.55.. _

4Cs
Collab. 7.1% 57.1% 7.1% 28.6%
Comm. 14.3% 50% 21.4% 14.3%
Critical 35.7% 28.6% 28.6% 7.1%
thinking
Creative 14.3% 50% - 35.7%
thinking

Highest

. Highest %
achievement of
4Cs Second Highest %

Table 13: Classroom setting achieving 4Cs according to teachers.

When directly asked how they would like studentsto be seated in their classrooms, 57.1%
of the teachers again responded with group seating, while the other 3 settings got equal
percentages of 14.3%.

Finally, four open ended questions were posed, asking the teachers about what they
thought the Egyptian educational system lacked, what challenges they face when
teaching, what would make their jobs easier and more enjoyable, and what changes need
to be made for better education. Their responses were grouped in Tables 14, 15, 16 and
17, each corresponding to the questions, respectively. Detailed responses can be found in
Appendix J.

Learning and School facilities 0.43%
organization Classroom Capacities
School facilities Learnling {:\nd 0.21%
organization

Table 14: Educational System lacks
Table 15: Challenges faced in teaching.

School facilities 0.43%
L earning and organization

- Nurturing the children and 5
Learnl_ng gnd developing their talents L
organization X
— Decreasing classroom o
School facilities capacities 0.14%
Table 16: Elements that would make teaching Table 17: Changes needed for better education
easier.
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In conclusion to both questionnaires, the responses showed that while some potentials of
achieving the 21% century principles in school design exist, many measures need to be
taken to fully achieve the five design principles of 21% century schoals. It was interesting
to see results from the 10 different governorates reinforcing each other and relaying the
same experiences.

It was found that:

o Flexibility: amost non-existent,

e Movement in the classrooms is either prohibited or restricted due to high
classroom capacities.

¢ Both children and teachers picked the group seating layout for the classroom to
enhance the 4Cs.

e Extending learning beyond the classroom, learning only took place in other
classes such asthe library, compute lab and science lab.

e Integration of technology was only found through the usual smart boards and
projectors.

o Environmental sustainability (Indoor Environmental Quality): acceptable or
good.

e The green spaces were lacking in all schoals.

¢ Community engagement, no obvious statements were reported

7.3. Workshop Findings and Discussion

As referred to in the empirical study, the fourth part of the field work was conducted
through applying two classroom co-design workshops with primary stage children from
governmental schools. These workshops were to implement the previoustheories, further
validate the data collected from the school visits and questionnaires, and to collect live
insights from the children, engaging them in a new classroom design proposal. Samples
of the responses will be shown in this section.

The first phase of the workshop, which was the introductory presentation and
brainstorming session, reflected much of the children’s knowledge of their built
environment, and their awareness of their school buildings and their components. (Figure
128) During the beginning of the presentation, the engagement was surprising, showing
how aware these young children understood what cities and buildings were, what
materials are used for construction, which elements are supposed to be present in a
building, and the design to construction process. They instantly named a large array of
different building types, even things they never visited such as banks and corporate
headquarters.
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Figure 128: Workshops - Phase 1: Presentations

The second part of the presentation focused on the school building, and they were asked
to raise their hands if they have the spaces shown in different photos. Results differed
between Ezbet EI Nakhl and Imbaba (Figure 129). When asked if they were allowed to
move inside the classroom, all 45 children responded with No, and some stated that it
gets exhausting and boring sitting al day. When shown the corridor and asked what they
do in that space, all the children responded running and walking to our classes and the
playground. The school yards are used only once a day for playing, eating and sports.
The children in Imbaba commented that they liked the library atmosphere because it was
quiet and because they were alowed to study with their friendsin groups.

Space availability in Ezbet El Nakhl Space availability in Imbaba

100% 100Y

90% 90%

0% 80%

T0% 70%

60% gl 60%

50% 50%

40% 7% 40%

30% e 30%

20% 2be 20%

10% 10%

0% 0%

Traditional ~ Other  Computer  Library - Library - Science Labs Traditional ~ Other  Computer  Library - Library - Scicnee Labs

lincar classroom labs Used Unuscd lincar classroom labs Used Unuscd
classroom settings classroom settings

Figure 129: Space availability as reported by children in both workshops.

The third part of the presentation showed the children different case studies of schools
abroad and how they implemented the 21% century design principles into their spaces,
furniture, and design elements. This section was totally separated from the co-design
activity that was required from them, so that they do not imitate the ideas they see
directly. What was interesting about this part, was that the feedback came from the
children not just showing their fascination with the different ideas, but it showed how
their minds associated these different ideas to other building types. In some cases, the
ideas were a so criticized based on the Egyptian behaviour and context.
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For example, when shown this photo of a classroom (Figure 130), they commented that
it was a Kindergarten classroom, and when asked why, they said because of the colours
and group seating, and that the use of these desigh elements ended in KG.

When shown this classroom sofain Vittra Telefonplan, Sweden (Figure 131), the children
of Ezbet EI Nakhl commented that while it would be very comfortable to have it in their
classrooms so they could work in groups or talk with their friends and happily study, it
was unsafe because children could fall. It also required larger spaces than their
classrooms, and additional facilities they did not have such as laptops. The children of
Imbaba refused the idea totally saying it was unsuitable for a school.

This photo of alearning corridor from Discovery Elementary, USA was shown (Figure
132), and the children were fascinated, saying that this was not a corridor but a “break
area’, commenting that it was foreign to them to have people sitting, studying, and
socializing in the corridor. Their corridors were “just for going to class and to the
bathroom.” All 45 children wanted their corridors to look like this.

Figure 130: Colourful classroom Figure 131: Classroom sofa in Vittra Figure 132: Learning corridor at Discovery
Telefonplan, Sweden (Bosch, 2012) Elementary, USA (VMDO, 2015)

When shown the learning
corridor and double height
spaces in Concord
Elementary, USA (Figure
133) the children of Ezbet
El Nakhl commented that
this was “a mall”. The same
comment came from the Figure 133: Learning corridor and double height space in Concord Elementary School,
children of Imbaba saying usa

that it was not a school and

resembled the malls they visited on vacations. The children of Ezbet El Nakhl said that
this corridor was very exciting since it alowed space for different activities and
connected different spaces, and that the corridors in their schools were “more organized”.
These observations showed their ability to associate certain architectural features such as
a double height space, to commercia architecture, and that it was totally unfamiliar to
educational architecture in Egypt.

e
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The outdoor space of TVT Community Day School, USA
was shown to the children (Figure 134) and on seeing the
green spaces and different activities, the children of Ezbet
El Nakhl got extremely excited, yet one of them
commented that even if they had this areain their school,
it would probably be restricted. The children of Imbaba  Figure 134 outdoor area at rvr
automatically responded that this was “a villa” because it ~ """ P schooh USA L2, 207)
had green areas and trees. This again pointed to how green areas are only familiar to them
in residential architecture.

Each of the pictures shown drew out very realistic responses from the children, and not
only were they absorbing ideas, but they also exercised their critical thinking and
communicated what they saw and analysed. The second phase of the workshop (Reality)
required the children to draw their classrooms. Between Ezbet El Nakhl and Imbaba, al
45 children submitted the exact same layout. Desks were drawn to confirm the setting
seen in the school visits, linear divided into 3 rows, with the board and the door in the
front, and windows on the left wall. Some elements varied based on their availability in
the children’s classes, such as fans, posters, teacher desks and number of children per
desk. Yet 100% of the children submitted the same drawing. (Figure 135, 136, 137, 138)

Figure 135: Children of Ezbet EIl Nakh! Figure 136: Sample drawings of Ezbet El Nakh/
drawing their classrooms

Figure 137: Children of Imbaba drawing their classrooms
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Figure 138: Sample drawings of Imbaba

The third phase of the workshop (Emoji expression) (Figure 139) required the children
to express their feelings in seven different school spaces. Results showed that most
children felt happy in the classroom. In the corridor, most children replied that they felt
happy and comfortable, because going out to the corridor means they are heading out of
the classroom, so it is either break time or they are going home. Their responses in the
Computer Lab were between focused and happy because they claimed using technol ogy
to learn is fun. Regarding the Library, responses stressed on feeling focused. In the
Science Lab their responses varied between excited and focused since they can work
practically and observe experiments. The playground indicated happiness, and the
bathrooms were referred to as uncomfortable. (Figure 140)

Ezbet El Nakhl - 5t of June 2021 Imbaba - 8t of June 2021

Figure 139: Emaoji Expression Activity
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Figure 140: Emaji expression results

In phase four of the workshops, the children were asked to create individua collages,
selecting the elements they wanted to add to their classrooms. While working on the
collages it was observed that while the children were asked to individually submit their
collages, they worked in groups of 2 or 3. They said it hel ped them brainstorm better and
be more selective asindividuals.

Their results were very different, some picking many elements to add while others
sticking to only afew. Coloured furniture and group tables were very common, as well
as different modes of seating. Differentiated zones in the classroom allowing for art and
reading activities were a so selected by a big percentage. Technology was a so requested
by most of the children. Overal, their selections fortified the needs required for
classrooms to achieve 21% century learning demands and showed where the classrooms
lack. (Figure 141, 142)
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Figure 142: Sample collages of Imbaba
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The fifth phase of the workshop and fina part of the empirica study was co-designing a
classroom space with the children. This activity was meant to collect everything the
children had learned, and to investigate if they could design an dternative to ther
classrooms that functions for the new learning demands they had requested in all the
previous phases. It was also meant to portray the children’s skills for further community
engagement. The design was donethrough ascale 1:10 physical 3D model that resembled
their existing classrooms.

The first thing the children
of both workshops did was
start  arranging different |
geometric 3D tables into
group settings, some linear
that children could sit
around from both sides,
while others were clustered
to sit around. Both groups
aso picked a differentiated geometry
(star shaped) for the teacher’s desk.
(Figure 143)

Imbaba)

The second thing that was noticed was
that both groups switched the orientation
of the classroom, setting the desks in
clusters that are towards the back of the
classroom, and hanging a smart board
there. Therefore, the real front of their X
classroom that held the door, now was  figure 144: Ezbet El Nakhl

at the back. In addition to that, in the """ e

case of Ezbet El Nakhl, the children began arranging activity areas towards the back of
the classroom, setting alarge carpet for a play area, some bookshelves, and an art zone.
(Figure 144) While in the case of Imbaba, after initially setting the clustered furniture to
look forward, they rearranged the furniture so that the large carpet could be set in the
centre of the classroom for sitting on the ground, surrounded by the different seating.
(Figure 145)

Figure 145: Iimbaba activity
zones arrangement

The children then began to evaluate their arrangements based on the new elements they
were adding, so the children of Ezbet El Nakhl added been bag seating to the left of the
classroom, located around round tables that resemble large wheels. This was to serve the
blackboard they added to the left wall of the classroom. They claimed that chalkboards
were not outdated, and it would be agood alternative for them than drawing on thewalls.
In Imbaba, they added one wheel at the front of the classroom while the other was set a
the back towards the door. When asked why, they replied that comfortable seating is
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needed everywhere so that when they are
exhausted from the desks, they can move
but still be able to focus on the lessons.
They aso said the beanbags suited both
lessons and activities. A blackboard was
a so set on the left wall of the classroom,
and a white board on the right wall. It
was noticed that they were very low on
the wall, so when the children were
asked to justify, they said “because we
can’t reach higher!”.

Figure 146: Different seating, wall elements (Left: Ezbet El
Nakhl, Right: Imbaba)

Therefore, showing the intentions that these elements were for them, not meant for the
teacher. A screen was also added above the blackboard on the left wall (Imbaba), while
Ezbet EI Nakhl group set it on the back wall by the door, claiming that the carpet at the
back could be used for movies and presentations. (Figure 146)

The fina touches were added by adding bookshelves and student pictures, motivationa
quotes, and posters on the walls. A brief discussion was then held to analyse the new
setting of the classroom. Both groups of children claimed that the seating had to be
centralized in the classroom to overlook the four walls, and while the teacher’s desk was
set at the front, the group seating would require them to move around. The smart boards
and the TV screen added an indication that the children required technology for learning.
They also asked if they could incorporate acomputer in the classroom. Thefina products
were extremely innovative, showing the children’s needs and preferences for their
classrooms (Figure 147). They also portrayed their skills, whether the 4Cs, their life skills
and individual qualities, and their capability to be incorporated into the design process
with minimal introduction to the concept.

Figure 147: Final Classroom Design (Left: Ezbet El Nakhl, Right: Imbaba)
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When asked who would be excited to go to schoal if they had this classroom design they
came up with, both groups raised their hands and got extremely excited. When they were
then asked if they would like to participate in designing their schools as part of
community engagement, they replied “Of course! We have to say what we want because

we are the ones using the classroom.

Figure 148: Workshop participants (Top: Ezbet El Nakhl, Bottom: Imbaba)
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Towards 21% Century School Design in
Egypt

8.1. Discussion of Findings

The four parts of the empirical study worked on exploring the hypothesis raised in the
research problem, indicating that Egyptian governmental school buildings do not serve
21% century learning. By visiting the GAEB and investigating the different school
building standards, types, categories, and architectural models they presented as
designers, it was concluded that until this day, educational architecturein Egyptismainly
standardized. The existence of the Typical Model is a strong indicator that Nasser’s
intervention for mass education is still ongoing by replicating the same building to save
resources. The unified questionnaire responses coming in from 10 governorates al so point
to the vast standardization not only in Cairo but all over Egypt.

The building standards themselves proved to be restricting. While capacities in the
classroom are set to a maximum of 40 students/class in the GAEB’s standards, the school
visits and questionnaires indicated that this number has been surpassed. In a standard
classroom, which is 38 to 40m?, if there are exactly 40 students, each student will be
entitled to 0.95 - 1m2. This clearly indicates that movement in the classroom is
prohibited, and that the principle of flexibility and adaptability is extremely hard to
achieve. Since the classrooms hold even higher numbers, reaching 80 students as a
common number, therefore children are only granted 0.5m2, most reporting that each
desk holds 3 to 4 children. This indicates a large problem in capacities. The common
building extensions overtaking the school yards further point to that.

Another restricting standard is the corridor width. The width of a single loaded corridor
is 2.4m, while that of a double loaded corridor is 3m. This was indeed confirmed in the
field visits and through investigating the drawings, and it shows that corridors are not
spatialy designed for anything other than circulation. Even the questionnaire responses
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indicated that. This hinders the ability to extend learning beyond the classrooms.
Incorporating any learning activities in the corridor would be spatially impossible. It is
therefore crucial that the GAEB’s standards are revised and reset, to allow for school
infrastructures to serve the 21% century learning demands.

Visiting the school buildings, it was found that the Typical Model was a standardized
replicain al schools no matter their category, only changing in variations that serve the
numbers. All 11 schools had the same long corridors with 10 of them having identical
linear-set classrooms. Only the International Public School differed, seating the children
in pairs or groups. The linear-set classroom promotes 20" century learning since all
students are directed to receive from the teacher in the front, making education one sided.
It also restricts the children’s skills since every child is isolated from the rest and is
presented with unified information that they must memorize and be tested upon. That
leaves no space for creativity, critical thinking, collaboration, or communication. Life
skills are not portrayed either in this rigid setting, since the children are al taught as if
there is no difference between them.

Activity areas were non-existent inside the classrooms. No zones inside the classrooms
indicated any aternativelearning methods. All activitieswerein enclosed complimentary
spaces such as the Art room, the library...etc, which were reported to only occasionally
be used. The absence of these elementsin the classroom again hinders the 4Cs, and their
presence behind barred gates and in enclosed spaces means that they are not accessible
outside lesson time, if any. In the case studies, when these spaces were |ocated inside the
learning spaces, children expressed more creativity, communication and collaboration.
The integration of the library and media areas with the corridor also proved to be very
successful in providing informal learning for the children, and building their relationships
with teachers, which was specifically requested by a teacher in the questionnaire
responses. In addition to that, 60% of the children answering the questionnaire requested
the addition of an art area in the classroom, and parents stressed on nurturing the
children’s talentsin their responses. In the workshops, both groups added reading and art
areasto the classroom design in the model, and most children picked them for the collage
aswell. Therefore, it is essential to overlap learning experiences in the same places for
richer education.

The school facilities differed in terms of technology, some having smart boards and
projectors, one with internet and the IPS having screens instead of boards in the
classroom. Yet more consistency is needed to achieve the principle of integration of
technology more fully. It must be intentionally supported in the learning process and
curriculathat children must be research oriented. To serve a knowledge-based economy,
and be prepared for global exposure, embedding the 21% century learning skills of
Literacy isessential. It requires children to be familiar with technology, and with gaining
information beyond the classroom walls, and that is a daily demand.

The absence of any energy efficiency infrastructure was aso noticed, athough many of
the campuses could support them. The only implementation of environmental
sustainability was through orientation, providing natural lighting and ventilation. Y et
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even these factors were not fully implemented, where some schools’ classrooms were
oriented towards the south, and some added curtains or glass paint to amend light or heat
problems. Therefore, environmental aspects were at the expense of numbers of students.
Furthermore, it isimportant to cut costs from things such as lighting and ventilation, and
better invest them where they are more necessary.

With regards to the outdoor spaces, some schools had awider variety of outdoor facilities
than others. Y et this proved that it was not according to the school category, but rather to
the site conditions. The lack of green spaces was noticed and reported from most children
in the questionnaires. In the workshop, they even said they had green areas but were
restricted. The questionnaire results showed that 70.7% preferred seeing a green area
view frominside their class, and 49.3% wanted to see trees. 52% asked that green spaces
are added to the school yard, while 45% asked for a planting area while 64.3% of the
teachers asked for outdoor classrooms. Thisindicates theimportance of providing natural
scenery and elements, as well as outdoor educationa facilities.

Some of the schools visited depicted the principle of community engagement in different
methods, showing how the surrounding community was partially allowed to be involved.
Whether the engagement was financia, physical, or through being involved in the
evaluation of the educationa system itself, it is a positive indicator. Yet this only
appeared in four out of eleven schools. Therefore, it is extremely important that this
principle is made consistent, since schools serve not only the community directly
enrolled, but the surrounding community and Egypt as a whole. In the case studies,
community engagement in the design process proved to be vital since it guaranteed
covering the needs of al stakeholdersinvolved. The children aso provided more holistic
insight of their experiences of the school building, their needs, and their preferences.

This concept was shown through the questionnaires directed to both students and their
parents, and teachers. While the first part of the questionnaire showed the student and
teacher experiences of their schools, the rest of the questionnaires showed what students
and teachers aspired their schools to be. They expressed how they needed the shift of
education to group work and focusing on individua talents, incorporating activities,
technology, and new learning methods instead of memorization. While it was totally
unexpected that teachers would be flexible towards shifting their traditional systemsinto
the 21% century learning, it was apparent that they needed the same changes that the
children and parents required.

The workshops only strengthened these points, portraying what the children would
choose if the design were up to them, and how the skills that 21% century learning is
addressing are already embedded in them. Through their feedback on their schools, they
highlighted the problems they face daily, and by brainstorming on the case studies shown
to them, they displayed excellent analytica and criticism skills, expressing that while
some ideas were “cool”, they would not work for the Egyptian society or the classroom
capacities. When they were asked to express their emotions in different spaces, it was
clear how subjective this variable is, yet patterns were observed in both the workshops
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and questionnaires. The most surprising activity was that of the classroom redesign.
Although these children come from slum areas, therefore minimal exposure, they showed
excellent design skills, especially taking into consideration their young age. They clearly
expressed their preferences, evaluated the setting, and made the amends. They boldly
showed the 4Cs in the process, as well as initiative, leadership, and many others. This
indicated that even with the smallest effort of introducing children to architectural design
through ahalf hour session, they were capable of proposing spacesthat expressed all their
needs and wants for the learning process, coming up with designs that they expressed
would make them “excited and happy” to go to school.

All these findings confirm the need for a shift in the Egyptian educational system, and a
primary need to address the current community through a mindset of this era. The focus
on 21% century learning demands and developing the 21% century skills of children has
become vital, since thisis an era where the unknown outweighs the known. Continuing
to use theindustrial based, 20" century learning techniques will not suffice, and will not
prepare the children for what they will likely face in the future.

In that light, it must be understood that educational buildings and infrastructure have a
vital rolein raising astrong generation for the future and promoting a successful learning
process. School buildings must shift in design, be rid of the standardized industrial
prototype, and focus on individualization, promoting skills and innovative learning. The
study showed how the buildings could achieve that by highlighting the 21% century school
design principles and putting them into practice.

It is therefore vital to understand the aims of education in this era, ridding the system of
outdated ideol ogiesthat were based on industrialization and mass education, and focusing
on each child asanindividual; nurturing their talents and skills, in turn preparing stronger
generations to serve the community.

8.2. Recommendations

Through reviewing the literature, conducting the field visits to the schools, and
investigating the user feedback through both the questionnaires and workshops, a set of
recommendati ons can be made with regards to the case of Egyptian governmental schools
to servethe 21% century learning demands. These recommendations come divided on four
levels: Pedagogy and Educational System, Standards and Regulations, Spatia Design,
Community Engagement.

9.2.1.Pedagogy and Educational System
e Ridding the system of 20th century learning:
0 Oneway (Teacher-centred)
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Memorization of information
Theory
Curriculum
Learning for school
e Shifting to 21st century learning:
0 Two-way (Student-centred)
0 Development of skills
o Practice
o LifeSkills

O 0O oo

0 Learningfor life
e Incorporating the Framework for 21% century learning by adding Learning,
Literacy and Life skillsto the learning process and key subjects.
e Multimodal teaching: VARK® Model (Figure 149), AR Lisanins

ETTLES

incorporating art, experimentation, technology...etc.

e Learner-mentor relationship

e Multidisciplinary teaching (curriculum integration)
enhancing creativity and critical thinking.

e Teaching lessons in different learning spaces which
have the facilities needed.

Figure 149: VARK Model (Lawless,
2019)

9.2.2.Standards and Regulations

e Decreasing standardization of schoaol buildings by taking into consideration all
differentiating factors (governorate, context, site conditions. population and
community, target aims...etc.)

e Applying strict regulations to the number of students per classroom

e Altering GAEB’s design standard indicating Im?%student in the classroom to a
minimum of 2.79m?%student and a maximum of 4.65m?/student (IDB, 2012) to
allow for flexibility, movement, and adaptability.

e Wider corridor standards to allow for “learning corridors”: integrated informal
learning spaces, exhibitions, and socia spaces. (Extending learning beyond the
classroom)

e Schools designed to be flexible to accommodate estimates of population
extensions, to avoid erecting extension buildings in school yards, and
compromising the student and staff rights to outdoor areas.

8 VARK: Four modalities of student learning that were described in a 1992 study by Neil D.
Fleming and Coleen E. Mills. These different learning styles — visual, auditory, reading/writing
and kinaesthetic — were identified after thousands of hours of classroom observation. (KU, 2019)
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9.2.3.Spatial Design

» General

e Redefining school buildings into learning spaces, losing the rigid boundaries of
the enclosed classrooms with inflexible seating. Shifting to the concept of
learning being found anywhere.

e Transparency between learning spaces and corridors to integrate the learning
community and ease monitoring.

e Merging between learning spaces to create multidimensional learning that
enhances the 4Cs, Literacy and Life Skills and nurtures children’s talents (ex:
classrooms incorporating art corner,
reading area, STEM area...etc.)

e Using colour to enhance student
performance.

e Using the building as alearning tool:

0 Signage

0 Exposed structure system / MEP®
(ex: exposed beams, eevator
pulleys,  colour  coded e 0 b s i colocosed
piping...etc.) (Figure 150) 2012)

0 Outdoor learning environments

» Flexible and adaptable lear ning spaces

e “School buildings that can adapt and bend to meet evolving learning needs”
(May, 2011).

o Flexible classroom zones containing a variety of zones needed for children to
learn, adaptable for teachers to use and for children to choose from. This
enhances all 12 21% century skills. (Figure 151)

“These zones could include:
Individual study and reflection
Oneto oneinstruction
Peer to peer discussion
Small group work
Large group work
Teacher-directed instruction / Seminar layout
Student presentation” (May, 2011)

O OO0 Oo0OOo0Ooo

9 MEP: Mechanical, Electrical, Plumbing systems of abuilding
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e Classroom zoning to serve multiple learning modes and styles. (Figure 152)

¢ Incorporating flexible furniture and seating that is adaptable to different learning
requirements and activities

e Furniture should accommodate children’s need to move — “shift position, rock,
rotate and roll” (May, 2011). Thisis critical for their intellectual growth since it
enhances attention and concentration.

o Flexible partitions to be used instead of walls to allow spaces to be more
adaptable, enlarged, or enclosed, or for merging classes.

e  Spaces for multi-age groups to meet, mix and match according to interest.
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e Options of non-dedicated spaces that can be shared with others according to
needs.
¢ Indoor socia spaces and play area

A Guide to Creating a "“:""“""_“*"W-l:"' ’-:u.-un:::.:
213t Century oyl T e g

AN NPT A 4 B O e

Figure 152: 21st century classroom guidelines (Sadlier, 2021)

» Extending learning beyond the classroom

e Learning spaces easily accessible by students and staff, therefore, instead of
closed complimentary learning spaces (library, multimedia...etc.), elements
should beincorporated into learning corridors. Thisintroducesinformal learning,
bonds between students and staff, nurtures children’s talents and develops the
21% century skills.

e Learning material displayed in corridors. Can promote wayfinding if thematic,
or student work can be exhibited, which creates a sense of belonging,
community, and collaboration. Also considered aform of informal learning.
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» Integration of technology

Continue integrating technology by providing consistent use, alowing portable
devices, and providing internet access in al learning spaces. This develops the
21% century skills and extends learning beyond the classroom walls.

Provision of computers in classrooms to promote research and critical thinking.

STEM labs and technology workshops to be added into school building program,
aswell as project rooms for inventing, creating, and building (May, 2011).

» Environmental sustainability

Different measures of environmental mitigation need to be taken since the
environmental factors of lighting, ventilation and thermal comfort took the
lowest ratings from the school users. They could include:

0 Air shafts

0 Air gapsand double walls

0 Insulation (therma and acoustic)

o Greenroofs

0o LED Lighting

0 Sensors / “Light flexibility”: light that can be adjusted to diverse uses
occurring sSimultaneoudy in the same space (May, 2011).

0 Double and triple glazing of glass

0 Ideal solar orientation

0 Ecofriendly finishing materials/ Finishing materialswith lower thermal
conductivity
0 Biophilia: connection of the building to nature (ex: views, direct access,
integration between indoor and outdoor spaces...etc.)
Energy saving infrastructure to cut costs and redirect them to more important
assets. Can also be used to educate children on environmental sustainability to
achieve environmental awareness and literacy (ex: solar panels, geothermal
cooling, grey water recycling...etc.)
Investing in outdoor learning spaces (classrooms, group seating with boards,
outdoor art areas, shaded reading areas, stepped seating, planting areas teaching
children how to plant and acting as mini ecosystems...etc.) to extend learning
beyond the classroom and develop 21% century skills.
Investing and designing accessible green areas to maximize children’s exposure
to nature, entertainment, and education.

9.2.4.Community Engagement
All stakeholders must be included in the design process to achieve integrated
design that serves the community’s needs
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e Workshops with children to collect their insights and experience. They are the
primary user of a school building therefore their feedback is crucia to what the
school design should be. This also helps develop 21% century skills.

e “Districts could involve citizen designers to reinvigorate the design process”
(May, 2011).

o |dentifying key messages of the building and defining clear aims of learning with
the community.

o Parentsto have aconsistent, periodical rolein contributing to the school, whether
financially or through evaluation and feedback sessions on the learning process.

e School facilities to serve the surrounding community, where community
members can rent spaces or outdoor facilities under conditions or supervision, in
turn providing the school with profit.

e Community partnership with the GAEB to contribute with resources for
maintenance or upgrading school facilities.

e Partnering with community organizations such as public libraries and sports
facilitiesto provide more servicesfor students (ex: memberships or discountsfor
cultural activities, stationaries, working spaces...etc.).

8.3. Further Research

Since this scope of study is composed of many interlinked fields, and works on shaping
future generations, it isimportant that education and school architecture are not dealt with
inisolation. They should be perceived through the multiple lenses of history and palitics,
pedagogy, the study of previous cases and educational systems, community and contexts,
and architecture. Education must be seen as a primary tool for composing a balanced and
developed community that invests in their children and embraces their differences and
talents. In turn, school building design must reflect the intended visions that are set for
the Egyptian community and its members, and aid in putting these visionsinto action, in
hopes of working towards a better future.

It is therefore vital that al experts of these interlinking fields are contacted by further
researchers, to verify the data and collect insights from all stakeholders included. Dueto
the limitations of this study, only 14 teachers were reached through the questionnaire,
therefore further data should be collected from educators, so that their perspectiveismore
halistic. Quantitative data should be collected from many different governorates, and
qualitative assessments of the school buildings should be further explored.

Conclusions regarding school design should not be generalized or standardized, since
each community and context demands different solutions.

126



Towards 21% Century School Design in Egypt

Conclusion

Throughout the paper, it was put into perspective that the traditional school building
design that is till being used until this day was generated from an ideology dating back
to the era of industrialization and mass education. The mass standardization served that
era’s demands where children were not required to be unique or creative but required to
be disciplined and obedient. While many movements tried to veer away from this
ideology taking more student-centred approaches, it was only further sustained post
WWII when rapid construction and mass education were required.

In Egypt it was no different. Upon reclaiming Egypt from under the British Occupation,
amovement of rapid mass education was led by Nasser, and standardized buildings were
erected to accommodate the populations and overcome overhead costs. These buildings
continued, and while new types of schools emerged, standardization till overtakes
governmental school architecture to this day.

Although we are deep into the 21% century, traditional school buildings are till being
constructed, promoting 20" century learning. Sincethisideology has become outdated in
facing the world’s modern needs, shifts in the ideology of education are being made. The
Framework for 21% century skills was proposed by P21, promoting Learning, Literacy
and Life skills, which are core skills that students need to thrive in today’s world. These
skills have been reflected by ashift in school building design, incorporating the principles
of flexible and adaptable learning spaces, extending learning beyond the classroom,
integration of technology, environmental sustainability, and community engagement in
many ways. These principles aim at enhancing the learning experience and shifting it
from teacher-centred to student-centred and from learning for school to learning for life.

While these principles are widely being implemented abroad, Egypt still follows the
standardized “Typical Model”; linear corridors with enclosed standard classrooms
holding typical row seating. Throughout the school visits, it was found that the Typical
Modd was a standard in all governmental school categories, all displaying rigidity and
control. Some signs of technology and community engagement showed, yet there was no
consistency.

The findings of both the questionnaires only reinforced this, showing how children and
teachers used and experienced the building, and how much they need a change in the
system and its design implementation. The workshops fortified this point by portraying
how children felt about their buildings, their likes and dislikes, their needs, and how they
perceived change. Their final designs of the classrooms were strong indicators that al
children have the same needs in education, and that education, learning, and school
design must flexibly adapt and develop based on the needs of the current era, taking into
consideration children’s needs, nurturing their talents, and developing their skills, so they
can fulfil their rolesin their lives, careers, and the community.
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Appendix A — List of Schools

No. | Code Area School Type Ed;::;:;nal Date of Visitation
1 |ENCI |EastNasrCity | Arabic Basic Education | May 20%, 2021
2 | Ml Maadi Arabic Primary Education | May 27%, 2021
3 |BDI Engjaé‘z‘f;n"“d Arabic Basic Education | June 1, 2021
4 [BD2 g;?;?a;::n?nd Arabic Basic Education June 15, 2021
5 | Wl El Waily Arabic Primary Education -

6 | MNI Manshiet Nasser | Arabic Basic Education -

7 |MN2 | Manshiet Nasser | Arabic Basic Education -

8 | ENC2 | East Nasr City Experimental | Basic Education May 20t%, 2021
9 |BD3 gfgslaézelz:mand Experimental | Basic Education June 15, 2021
10 | W2 El Waily Experimental | Basic Education -

11 | M2 Maadi Experimental | Mixed Education -

12 | ENC3 | East Nasr City Distinctive Basic Education May 20, 2021
13 | ENC4 | East Nasr City Distinctive Basic Education May 20, 2021
14 | M3 Maadi Future Mixed Education | May 27%, 2021
5 |Bp4 | pBaNeR AN gy, Mixed Education | June 1%, 2021
16 | W3 El Waily Future Mixed Education -

17 | ENCS | East Nasr City gﬁfiﬂﬁmﬂl Basic Education ki A
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Appendix B — Typical Model Spatial Program

Basic Education Reguirements
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Appendix C — Arabic School: ENC1
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ENC1 School Yard ENC1 Arcaded seating area for students
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Appendix C — Arabic School: BD2
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BD2 Typical Classrooms BD2 Corridor

BD2 divided School Yard servina two schools.
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Appendix C — Arabic School: W1

(Tzoc '93vo)
e

(TzoZ '93v9)

T
»

J

-l
i
e il &

-y

o |
g B
.~

Appendix C — Arabic School: MN1

—

(tzoz ‘g3vo)

[ 4
L N
£

X 74
Ny >
P

F £
L

&



Appendices

Appendix C — Arabic School: MN2
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Appendix D — Experimental School: W2
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Appendix D — Experimental School: BD3

e

BD3 School Yard Facilities BD3 Floor Plans (GAEB, 2021)
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Appendix D — Experimental School: M2
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ENC4 Classroom

ENC4 Corridor, Library and Fields classroom

Appendix F — Future School: W3
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Appendix F — Future School: M3
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M3 School Layout (GAEB, 2021)
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M3 New Building (Classroom, Corridor, Staircase)

M3 Green football field
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Appendix G — Questionnaire 1: Studentsand Parents

Assessing the Architectural Design of
Governmental Primary School Buildings in Egypt
and their compatibility with 21st century
Learning Demands
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17 Mow many chine are theom in your clesyoom? *

13, HOw marny Crikdnes Sit incone desk? *

14 Do you hawe 8 space In your schoal whene you an studly inchacusly or 0.5 group clltskde
jesson tme? *

Morv only one ol

Ves
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20, Rote thess qualties in your classroom (Pleass sslect ons response per row) *
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7. What would make you Sappy and excied 0 go %o school?

Pareres only

30 Do you think the school buldng wih ol is components hefps b deveioping your chid's skils
o decovening Their tylents? *
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Ves
—~ -
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sducation?

Thank you for taking the time 10 compiele this survey.
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Appendix H — Questionnaire 2: Teachers

Assessing the Architectural Design of
Governmental Primary School Buildings in Egypt
and their compatibility with 21st century
Learning Demands
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Your school experience
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24, How often do you use technalogy wilke taaching? *
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Appendix | — Questionnaire 1:
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Appendix J — Questionnaire 2: Teachers— Responses
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