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Abstract  
 

Owing to Covid-19, studies have been taking place in order to develop 

the architectural standards of educational spaces, among other building types 

as well, to meet the newly required safety measures. Researchers are 

investigating new potentials for learning pedagogies and design of learning 

spaces.  

COVID-19 had evoked many challenges in the educational system that 

resulted in the closure of nearly 85% of schools all over the world in just a 

couple of months post its appearance. Leaving us with the responsibility of 

finding ways to develop the architecture of our schools to be safer and more 

resilient towards COVID-19 while staying in line with the ongoing 

development of teaching pedagogies.  

This research aims to map the challenges that came along with COVID-19 that 

affected the education in Cairo, Egypt. This is to understand new needs in our 

education system and how the architecture can respond to these changes for 

an improved and safer learning environment. Taking Nefertari International 

Schools as a sample case study representing the physical built environment of 

schools in Egypt, this research aims to first investigate the challenges in the 

learning/teaching experience faced by students and teachers during school 

closure in the pandemic. The challenges that were accompanied by COVID-19 

after schools opened. Second, study the built environment of the school to 

understand the limitations of our existing educational buildings in 

comparison to the new needs and challenges that came along with COVID-19. 

Finally, infer the guidelines or measures needed for the development of our 

school to deal with the challenge of COVID-19 or similar events. 

Keywords: COVID-19, Design of Educational buildings, Healthy Buildings.  
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Chapter 1: Introduction   
 

 

 

 

 

 

 

 

 

 

 

1.1 Problem Statement: Covid-19 as an international crisis.  
 

The appearance of the coronavirus (COVID-19) in December 2019 was an 

unexpected threat to human health and a big challenge to the medical and 

health sectors. Little did we know that the virus will not only attack our bodies, 

but it will also attack our economy and all industries as well. Swiftly 

accelerating from a disease, into a global crisis that is believed to be the biggest 

challenge to be faced since world war 2 (U.N.D.P., 2021). The world went 

paralyzed. Airports, restaurants, offices, public spaces, and even schools were 

closed. People had no other choice but to stay at home. Covid-19 had become 

a turning point in our lives. Creating a noticeable shift in our behavior, our 

mindset, and our routine.  In the course of events, researchers and architects 

are working on investigating the limitations of our resources and our 

buildings to create better opportunities for the design of spaces. 

 

1.2 Scope of study: Covid-19 and education.  
 

With so many industries majorly affected, Education was among the ones 

on top of the list. The challenges of COVID-19 on education include its impact 

on schools, teachers, students, and the pedagogy. A couple of months after the 

emergence of COVID-19, by late-April, 83% of schools in the world were 

closed, heavily disrupting the learning process of over 1.4 billion students and 

their families (UNESCO, Education: From disruption to recovery, 2020).   
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Students are facing several issues which compromise their learning quality 

like stress symptoms, less time spent on learning, lack of interaction with their 

colleagues, trouble adapting to a different learning environment that is 

limited and incapable of offering the resources needed, and even lack of 

internet access, for some. (OECD, 2020). Teachers on the other side, not only 

were affected by the pandemic in ways like job loss, or a cut off in salaries, and 

a huge increase in the number of working hours. That, in addition to other 

personal struggles of their own. They also take part of the responsibility of 

compromising the learning quality for students due to lack of training of 

online learning methods, lack of experience of how to interact with students 

virtually and the other obstacles that come with online learning. (Luis Espino-

Díaz *, 2020).  

Finally, regarding the pedagogy, ever since the pandemic, online learning 

had become more common and more acceptable by everyone. In a very short 

time, the mode of delivery has shifted from physical attendance in classrooms 

and books into distant learning, videos, and e-books. Through this change, the 

learning inputs had to be re-adjusted to fit the limitations of online learning 

while achieving the learning objectives. 

 

 

1.3 Study area background 
 

Situation of education in Egypt 
 

According to CAPMAS data, Egypt is the most populous Arab country, with 

101 million as of October 2020, about 31% of the age of enrollment. With an 

estimation of 23 million K-12 students in 2020, with Greater Cairo accounting 

for 20% (4.6 million) of the total.  

Education is considered as one of the main pillars of Egypt’s development. 

The Egyptian constitution mandates that every citizen has the right to free 

education provided by the state. In Egypt, there are two types of schools: 

secular and Islamic. There are public, private, and foreign schools of secular 

education. Al-Azhar schools, also known as Islamic schools, follow a 

curriculum that is similar to the national curriculum but places a greater focus 

on Islamic values and Quran studies. According to a study made by 
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COLLIERS International, given the total population of 101 million people in 

October 2020, the estimated student enrollment is 30.7 million students 

distributed with a ratio of 89.4% to 10.6 % Public to Private, respectively 

(Allianz, 2021) (COLLIERS INTERNATIONAL, 2020)  

 

 

Secular Education School Types:  

-Public Schools 

Public schooling is delivered free of charge by the state and is organized 

closely to most foreign western educational systems. Kindergarten begins at 

the age of four, followed by primary school at the age of six, and then high 

school at the age of fourteen. At this stage, you can choose between 

undergraduate, vocational, and technical fields.  

Public schools teach in Arabic and are unlikely to meet the expectations of 

expat parents for their children. As a result, most expat families want to send 

their children to private or foreign schools. (Allianz, 2021)  

Figure 1: Structure of education in Egypt. Source: (Malgorzata Stopikowska, 2012) 
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- Private schools in Egypt 

 In Egypt, there are various types of private schools. Like public schools, 

national private schools follow the national curriculum. These schools have 

better infrastructure and staff because they are funded by tuition. In most 

cases, students will get a better education here than they will in a public 

school. Private language schools typically teach the national curriculum in a 

foreign language, usually English, and then add a second language, such as 

German or French, in early primary school. Despite the fact that these schools 

are expensive, children will learn a second language and get a good education. 

Another kind of private school teaches students according to a religious or 

educational philosophy, such as Catholicism or Montessori. (Allianz, 2021) 

- International schools in Egypt  

International schools are private institutions that teach a foreign country's 

curriculum. The language of instruction is either English or the language of 

the school's home country. There are also bilingual services available. The 

majority of foreign schools follow the British, American, or International 

Baccalaureate (IB) program, although French and German schools are also 

open. While international schools are costly in Egypt, they provide children 

with the opportunity to learn a Western education in English or, in some 

cases, in their native language. (Allianz, 2021) 

Although private school students share stands at only 10.6% of the total 

student population in Egypt, the growth in private sector students has almost 

doubled in the last five years, at CAGR of 6.3% versus 3.6% in public sector 

indicating a growing preference towards private schools. Based on Colliers 

International projections, an additional 11.0 million new seats will be required 

in Egypt by 2030, out of which 2.1 million will be in the private sector. 

(Allianz, 2021) (COLLIERS INTERNATIONAL, 2020) 
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Case study selection 
 

This research takes Nefertari national school as a case study due to the 

availability of data. The school is located on the Misr Ismalia desert road near 

the al Obour area of Greater Cairo, where there are 54% of private schools 

(COLLIERS INTERNATIONAL, 2020). Hence, Nefertari falls as a sample 

representing the 10.6% of the current population. While this percentage may 

seem small, it also represents the schools with the growing preference 

according to the statistics rate of enrollment over the years. Throughout the 

study, the school building will be studied with regard to regulations for 

building schools in Egypt to identify in which category it falls and which 

sample school it represents. By so, we can use the school as a reference for the 

application of new standards and needs due to COVID-19 for other schools. 

 

  

Figure 2 Nefertari school location on Cairo Map. Source: Google maps. 
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1.4 Research Design 
 

Research Aim and Objective 
 

With all these challenges arising and disrupting our educational ecosystem, 

we need to pause and question the design of the curriculums, the way we teach 

and the design of our educational buildings. We need to assess the latter in 

terms of their compatibility to the expectations of the future of education. 

The aim of research is to map the challenges in education due to Covid-19 and 

study the built environment of a sample school in Cairo to highlight the 

limitations of the learning space in relation to these new needs and challenges 

resulting from COVID-19.  

The purpose is to explore teaching and design solutions that can not only 

provide a better educational experience for students and teachers, but also 

enable us to overcome these newly introduced challenges. 

 

Research methodology and data collection methods 
 

The Sequence of this research starts with first documenting the challenges 

faced by the education sector in Egypt. Second, exploring potentials for 

development to mitigate these challenges. According to the challenges faced 

and the new safety measures declared, limitations appeared in both the 

pedagogy and the space design of the educational buildings. This research, 

then, studies the new pedagogies and needs of modal delivery and how it can 

be translated into the design of the space. Finally, explores the new guidelines 

for building safe learning spaces in the time of COVID-19 to point out the 

limitations of the existing buildings for further development. 

The first part of the study was covered through desk research and interviews 

with stakeholders and representatives, Whereas the educational sector 

stakeholders include the ministry of education, educational buildings' 

authority, teachers, and students. The first representative, the ministry of 

education, interviews were held with the deputy minister for education Dr. 

Hala Abdelsalam and the deputy minister for student activity Dr. Eman 

Hassan. The interviews were with the intention of understanding challenges 

that they may have experienced through the time of the pandemic from the 
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educative perspective, knowing their impression about online learning and 

their expectation for a change in the vision for education after COVID-19.  

The second representative, from the educational buildings’ authority, 

interviews were conducted with the first undersecretary of ministry, general 

major Eng. Yousry Salem, and the general manager of the construction 

department of the department in charge, Eng.Rowayda. The interview aimed 

to gain data about expectations for new guidelines for building schools that 

may be set in response to COVID-19 and future development strategies for 

existing schools. 

 The final representatives, which are students and teachers, surveys were held 

to acknowledge the challenges they faced during their experience of learning 

and teaching in the time of the pandemic, get a rejection/ acceptability 

feedback about new changes and find out their expectations or 

recommendations for continuation/development of the learning experience 

in the time of COVID-19. 

The second part, the field research, is about exploring the limitations of 

buildings and potentials for development. Nefertari international school was 

taken as a sample case study due to the availability of data. The field research 

is divided into 3 steps. The first step was to understand the references for the 

building code and to what extent are they in line with the new Covid-19 

challenges. The second step is to analyze the built environment of the school 

and compare it to the guidelines set by the educational buildings authority to 

understand where the school falls a sample. The third step was to map the 

built environment with regard to design recommendations for schools in the 

time of COVID-19 (i.e., Placement of vents, natural ventilation quality, online 

learning facilities, capacity of classrooms ...etc.).  

The third and final part is to explore solutions and design a proposal, a 

development strategy or guideline for the school that applies the new 

recommendations for mitigating the challenges of Covid-19 to be used as 

reference for other schools that fall within the same category as the sample 

case study.  
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2.1 Background 
 

The World Health Organization named COVID-19 (Coronavirus Disease 

2019) a new infectious respiratory disease that emerged in Wuhan City, Hubei 

Province, China, in December 2019. The virus quickly spread across the 

world, causing serious health, economic, environmental, and social problems 

for every country. About every country is attempting to halt the transmission 

of the disease by testing and treating patients, quarantining suspected 

individuals by touch surveillance, banning mass crowds, and imposing 

absolute or partial lockdown. (Indranil Chakraborty, 2020)  

 

2.2 General impact of Covid-19 on education globally 
 

Schools’ closure  
 

The COVID-19 pandemic had forced school closures in 170 countries, heavily 

disrupting the learning process of more than 1.4 billion students in just a few 
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months after its emergence. (OECD, 2020). (UNESCO, Adverse consequences 

of school closures, 2020) 

According to UNESCO, challenges accompanied by school closure are firstly, 

interrupted learning & social isolation. Since on school learning not only 

depends on the delivery of the curriculum, but it also allows an experience for 

growth and development through social interaction in and outside the 

classroom, with their peer students and their teachers. The closure of schools 

had compromised this interactive experience and education had only been 

limited to lectures delivered through the screen with even no eye contact. This 

eventually affect students focusing ability and engagement and thus creativity 

and productivity. Secondly, other than learning, in some countries and poor 

areas, schools are places that provide daily nutrition and health care. Many 

students relied on the discounted or free meals and health care provided at 

their learning facility and this had been compromised due to the closure in the 

time of pandemic. Finally, the school closure had created a labor crisis and 

many staff members; teachers, managers and workers were affected in ways 

like losing their jobs or having a cut in the salary. (Edeh Michael Onyema, 

2020) (Interviews with teachers) (UNESCO, Adverse consequences of school 

closures, 2020) 

 

 

 

Figure 3 Global monitoring of school closures caused by COVID-19 (March 2020). Source: 
World Health Organization 
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A Switch to remote online learning 
COVID-19 has forced schools to move from an offline to an online pedagogy. 

Because of the recession, schools and institutions that have previously been 

resistant to reform have been more tolerant of new technologies. Online 

learning was the most convenient way to keep the learning process going 

through the time when schools were closed. However, online learning has its 

own drawbacks that need to be considered and dealt with since it has no 

longer become a luxury, it has in fact become a necessity. 

Researchers have named some of the main issues related to online learning 

which include lack of resources, poor national infrastructure, problems facing 

students and course delivery problems. While it might sound tempting for 

students to get their education at the comfort of their home, the reality of 

receiving proper education from home could be very challenging to many 

educators, learners, and parents. There are first problems that are related to 

poor network infrastructure, continuous disconnections, poor digital skills, 

inaccessibility especially in developing countries.  

There is also the problem of the inappropriate learning environment for 

students, surrounding noises, uncomfortable spaces, and lack of needed 

facilities. While for some these challenges may be easy to come around, for 

others in poorer countries or students with special needs may be deprived 

from education with the prolonged school closure and continuous 

dependency on online learning.  

Also, there is the issue of unavailability of parents. Students in the early stages 

may be well exposed to technology but they are still incapable of keeping up 

with the schedules of the classes and attending them on their own without the 

supervision of their parents, who are unavailable because they have work to 

attend to and other life commitments.  As for older stages, it has been very 

challenging for teachers to connect with the students and apply different 

teaching styles, that fit all characters, on a virtual platform. Direct 

communication and ensuring students focus have become almost impossible 

to achieve over the online learning platforms.  

Moreover, the learning process cannot achieve its full capacity until students 

put what they have learned into practice. Online content is frequently 

theoretical, making it difficult for students to experiment and learn effectively. 

(Interviews with teachers) (Edeh Michael Onyema, 2020) (Dhawan, 2020) 

(Oyedotun, 2020)  
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2.3 Impact of Covid-19 on education in Egypt  
 

Sequence of events 
 

The emergence of the virus started in China in late December 2019. Weeks 

later, education was suspended in China to prevent the spread of the virus and 

thus bringing back Egyptian students from Wuhan and other Chinese cities.  

So far, there were no shocks nor concerns in Egypt and education continued 

normally. However, the government and the ministry of higher education 

faced financial problems in the expenses of bringing back the Egyptian 

students and providing additional grants for those who had to remain abroad, 

with no expectation of a time frame of when these additional grants could 

come to an end.  

The virus continued to rapidly spread across the globe by February through 

mid- March, suspending schools and universities in more countries like 

Europe and the United States. This issue had doubled the financial pressure 

regarding the return of students. At that time, the virus had reached Egypt. A 

state of panic started to spread among parents. Education went on as usual, 

but with a notable drop in the number of students due to parents' tendency to 

drop their children off from school.  

By the end of March and up until May, which was the peak of the first wave of 

COVID-19 in Egypt, the average number of registered cases were over a 1000 

per day and the death rate ranged from 80 to 120 deaths per day according to 

the World Health Organization Dashboard. The education sector went into a 

complete state of paralysis, all educational facilities were to be closed for 30 

days and until further notice.  

Consequently, the entire education system had to suddenly switch into 

distance learning to ensure the continuation of education. This event had 

widened the gap between the governmental, private, and international 

institutions on the quality of education especially in rural areas and outside 

great governorates.  

The international and private schools were the readiest for distance learning. 

Others went into a shock as they lacked facilities to withstand the needs of 

distance learning. This issue included access to the internet, computers, 

laptops, and smart boards. The country acknowledged such a gap and 
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deficiency in the education system as a whole and decided to cancel 

examinations completely until they can figure a way to fairly evaluate students 

given the new circumstances. With the extension of the school closure 

timeframe, the position of the government was not clear for the end of the 

current scholastic year. Students remained confused in front the new 

decisions taken daily from the minister of education, which ended with a 

cancellation of exams for all, and the lost learning content was to be 

compensated the following year.  

Challenges then began to rise, Interruption in incomes for many groups such 

as teachers and employees working informally as in private lessons centers 

and others, private institutions in turn started decreasing salaries due to the 

major loss they are facing, and students are now living under a great mental 

stress given the ambivalent situation of the expectations for their future, and 

the sudden massive change routine accompanied by the global panic and fear 

of the virus attack.  

Months after, from mid-May until August 2020, the first wave reached its 

peak. Registering over 10,700 cases on average daily in June and a death rate 

reaching over 600 deaths per day on the World health organization 

dashboard. The shock continues, all industries are extremely affected. 

However, the pressure on the educational sector began to decrease as they 

reached the end of the scholastic year and approached the summer vacation. 

The main challenges then were preparing for the new year, providing a 

strategy to overcome this pandemic with the least possible consequences in 

addition to a compromising plan for the draw backs from last year. The 

hardest challenges of all were balancing the educational attainment levels of 

the governmental schools with the international ones due to the difficulty of 

applying online learning strategies. That, and determining an evaluation 

mechanism for final exams especially preparatory and high school certificate 

stages.  

In October 2020, the second academic year in the COVID-19 era had started 

and schools opened with a coexistence plan that is being followed up until the 

time of writing this research in April 2021. Except for school reclosure by late 

December 2020 up until March 2021 during the second wave of COVID-19 in 

Egypt. This coexistence plan depended on maintaining the safety measures of 

social distancing, wearing masks and constant sanitization of the facilities and 

a protocol in the case of the appearance of cases. Leaving the managerial 

decisions of learning pedagogies up for each school on its own.  
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The current situation of the educational sector is getting stable by day, and 

each school is coming around to find ways to overcome the challenges brought 

with the virus, whether by fully depending on online learning or altering the 

students over weekdays to decrease capacities.  

As we approach the third wave, which is considered the most vigorous because 

of a development of the virus into a more aggressive one according to the 

World health organization, some schools remained open while others chose 

to switch fully to online learning, but this is only during the Holy month of 

Ramadan with no intention of remaining closed afterwards. (ECES , 2020) 

(Interview with administration staff in schools) (Interview with deputy 

minister of education of Egypt) (Ministry Of Health, 2020) (Ministry of 

Education, 2020)  (World Health Organization, 2021) 

  

Figure 4 Dashboard of confirmed cases and deaths in Egypt. Source: World Health Organization 
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Weakness revealed in the educational sector post Covid-19 
 

The COVID-19 crisis has caused many challenges in the education field, but it 

also highlighted the challenges that already exist. In 2017- 2018, Egypt was 

ranked 133rd of 137 countries for the quality of primary education on The 

World Economic Forum’s Global Competitiveness Report (Johnson, 2018). 

The educational sector has not always been the top priority for the Egyptian 

government and most of the countries' budget instead went for mega projects.  

Over the last decade, Egypt had received billions of dollars from external 

investments, loans, grants, cash transfers, and development projects, but only 

two initiatives have focused on education, which unfortunately were not even 

able to fully achieve their objectives of development (ECES , 2020) (Johnson, 

2018). As a result of not directing the attention and the budget properly to the 

educational sector, schools of Egypt especially in the public sector have not 

been able to properly implement online learning due to lack of equipment and 

poor network infrastructure. Which had led to an extra increase of the gap 

between the private and public schools with regard to the quality of learning 

during the time of the pandemic. (ECES , 2020)   

Another main problem that had been highlighted in the time of the COVID-

19 crisis, is the overcrowding of the classroom with students. According to the 

Egyptian Standards and requirements for the validity of school sites and 

buildings issue 2020, each student’s share cannot be less than 1m2 per 

student for Arabic & national schools and 2m2 for international schools with 

a minimum area of 38m2 per classroom. A study by the American University 

in Cairo states that 75% of our schools have classrooms that are overcrowded 

with students holding over 40 students per classroom instead of 30. 

(A.Moneim, 2020). This does not only form a threat regarding health and 

hygiene it also increases the risk factors of having tensions, conflicts and 

disruptive behavior among students, less personal connection between 

students and teachers and personalized focus, and more noise inside the 

classroom. All of which eventually affect the quality of the learning experience 

offered by the school. (Hachem, 2019 )  

Given the fact that these standards need to be changed in response to COVID-

19 to maintain the 1m distance between each desk and the other, the scope of 

the challenge had expanded, and more and more schools are struggling to fit 

the capacity of the students in their classrooms while following the guidelines.  
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Points of strength in the educational sector post Covid-19 
 

The educational sector had definitely faced numerous challenges with the 

emergence of Covid-19. Luckily, some of the changes that came along with the 

situation were in favor of the Egyptian education vision for 2030.  

A part of the vision 2030 is to provide quality education especially in public 

and governmental schools. As the government acknowledged the gap between 

private and public schools, it had decided to improve the quality of education 

through integration of technology among many other decisions. (Ministry of 

education of Egypt, 2014) Before Covid-19, in 2013 the minister of education 

announced the inclusion of the tablet into the educative system. Ever since, 

over 2000 governmental schools have received tablets for their students along 

with an improvement for the internet infrastructure in many governorates. 

(Leila, 2019)Nevertheless, in the time of the pandemic when remote learning 

was the only option, the government launched a new learning platform called 

Madarestna. Where the curriculum was presented via online channels in 

addition to extra online tutoring sessions. (Interview with teachers) 

As Covid-19 enforced the acceleration of online learning, the original plan of 

integrating technology in the Egyptian education system was of great 

significance and one of the main reasons the learning journey was resilient 

and not paralyzed.  
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2.4 Mitigations in response to Covid-19 challenges in the educational 
sector  
 

2.4.1 Main challenges  
 

If we look back and analyze the impact of Covid-19 on the education and how 

the educational institutions responded. We can conclude that capacity was the 

main driver and the biggest challenge of all. With the need to always maintain 

physical distancing, our spaces could not absorb the amount of population it 

once did.  

Consequently, educational institutions are either providing full remote 

learning to fully prevent and social interaction or are altering the attendance 

of the students over weekdays so they can distribute the student’s capacity 

over more classrooms to be able to maintain physical distancing.  

The main driver for maintaining physical distancing comes from the norm of 

the virus and how it spreads. COVID-19 Virus particles found in an infectious 

person's coughs, sneezes, and exhaled breath will travel through the air and 

stay aloft for hours. If a large amount of virus is inhaled, this long-range 

airborne virus may infect people who have not been in close contact with the 

infected person in the first place. Bringing fresh outside air into a space will 

dilute and/or displace any existing airborne virus, lowering the risk of 

infecting anyone who breathes enough infectious aerosol.  (HARVARD, 2020 

) Therefore, ventilation should be improved inside the learning spaces to 

match the new needs of the Covid-19 situation.  

In conclusion, the main challenges that need to be tackled in order to ensure 

continuation of in person education through to time of Covid-19 are capacity 

and ventilation.  
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2.4.1 Mitigations categories  
 

Authorities, researchers, and architects are exploring new ideas to help 

mitigate the consequences of COVID-19. When summarizing the types of 

mitigations and the measures that need to be taken, we can conclude that they 

are divided into three main categories. 

The first category is related to managerial measures. This includes the 

protocol of how to be ready when cases appear among the school members. 

Regulations that ensure proper sanitation and hygiene of the facility. 

Regulations to control behavior, ensure that you wear masks and maintain 

social distancing. And finally, decisions which may include a need for 

adjustment of the schedule to manage capacity of students within the 

building.  

The second category tackles the pedagogy and the modal delivery, as we now 

know for sure, online learning has no longer become luxury but in fact a 

necessity. Efforts are exerted to find the most convenient ways to apply online 

learning methods without compromising the learning quality. In addition to 

online based learning, researchers are also surfing the potentials of taking 

classrooms outside for hygiene purposes.  

The final category, which is the architecture or the design of the built 

environment, is a response to the first two categories. For example, proper 

hygiene & air circulation in the facility, maintaining social distancing and 

having less capacities of students mean that the design of space itself should 

be considerate of the quality of ventilation in the spaces with regards to the 

number of students and the area of the space. Maintaining social distancing 

and decreasing capacities on the other hand requires considerations like the 

dimensions of the circulation corridors, spacing between furniture inside the 

classrooms, ratio of area of spaces to the number of students … etc. 

Nevertheless, applying certain pedagogies require architectural response as 

well. Incorporating online learning into the system may require some interior 

redesigning of the classrooms, installing new furniture, ensuring correct 

placement of equipment ... etc. Also, using outdoor spaces for learning needs 

to consider the relationship between indoor and outdoor spaces, outdoor 

partitions, and climate response of solids and voids … etc.  
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2.4.2 First Category: Operational Mitigations (Safety measures & 
guidelines) 
 

Protocols and precautions vary from one country to another and one school 

to another. However, classroom precautions according to the UNICEF &the 

World Health Organization are as follow: (UNICEF, 2020) (World Health 

Organization, 2020) 

 

1) Physical distancing at schools  
- Maintaining at least 1 meter between everyone present at 

school  
- Increase desk spacing  
- Stagger school days over the different stages 
- Stagger breaks to avoid crowd in play areas & corridors  
- Limit mixing of classes and teachers rotate over the 

classrooms instead.  
- Consider the possibility of increasing the staff to serve 

students in less capacities  
- Use signages, tapes and barriers to create queues  

2) Hygiene and mask wearing 

3) Cleaning and disinfecting  

- Daily cleaning and disinfecting of surfaces and objects that 
are touched often, such as desks, countertops, doorknobs, 
computer keyboards, hands-on learning items, taps, phones, 
and toys. 

4) School preparations and what to do if one of your students 
displays any of the symptoms 

- Designate a specific area in the school that is well ventilated 
and near the entrance as a waiting room where children 
show symptoms can wait at till their parents pick them up.  

- Daily screening for body temperature on entry into the 
building for all staff, students, and visitors to identify 
persons who are sick. 

- Children who have the virus or have recently interacted with 
a covid-19 patient shall be quarantined for 14 days and not 
return unless with a negative PCR test report.  
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2.4.3 Second Category: Pedagogical mitigations  
 

1) First Pedagogy: Remote Learning to mitigate COVID-19 
challenges  

 

Unlike the regular classroom, remote learning is when the learner and the 

instructor, or knowledge source, are not physically present. Technology is 

used to transmit information, such as discussion boards, video conferencing, 

and online exams. 

Benefits of remote learning in the time of Covid-19 
 

The current Coronavirus epidemic is prompting the world to experiment with 

remote education. There are several signs that this crisis will alter the future 

of education if remote teaching proves to be a success. There is evidence that 

studying online can be more successful in a variety of ways for individuals who 

have access to the proper technology. According to several studies, students 

who study online retain 25-60% more content than those who learn in a 

classroom. This is mostly due to the flexibility this pedagogy offers. Students 

are able to learn more quickly online; e-learning takes 40-60% less time to 

study than traditional classroom learning since students may learn at their 

own pace, going back and re-reading, skipping, or accelerating through ideas 

as needed. Other perks of remote learning are affordability and accessibility. 

When you enroll in an online program, you may save a lot of money. Since 

online programs are typically cheaper. Also, you may study or teach from 

anywhere in the globe with online education. This eliminates the need to 

commute from one location to another or follow a strict timetable. 

Furthermore, not only do you save time, but you also save money, which you 

may use towards other things. (Cathy Li, 2020) (Nasseir, 2020) 

 

Limitations of remote learning 
 

Long before COVID-19, studies have been investigating the importance of 

social interaction in education. In the early 90’s, the learning process was 

defined as social activity and the concept of educating through having the 

teachers do all the lecturing contradicts this philosophy. Students need to 

become active learners and engage in the classroom activities like reading, 
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speaking, writing ...etc. Including students has been proved to increase their 

confidence and hence, their academic performance (Hurst, 2013). 

Other than social interaction, students learn in different styles. One of the 

basics of teaching is understanding the differences between how students 

perceive learning. According to the different capabilities of each student, 

learning styles have been divided into visual, auditory & kinesthetic. The first 

depends on eye contact, watching the teacher’s body language, watching 

visual content like videos and power points … etc. The second depends on one-

to-one conversations, classroom discussions, oral presentations, videos, and 

podcasts ...etc. The final style depends on experience which include hands-on 

activities, role playing, physical activities or even note taking. 

As we can conclude, another problem with fully depending on online learning 

and virtual platforms is that teachers are limited in applying these teaching 

basics they have forever practiced which makes it almost impossible for them 

to ensure that their students have well perceived the course content 

(interviews with teachers). Students are deprived from their basic needs like 

eye-contact, peer interaction, activity performance and bonding with their 

teachers and colleagues.  

So, despite the flexibility of remote learning, this pedagogical approach will 

always be limited and cannot be fully depended on as it lacks the real 

interaction that needs to occur for the education experience to be whole.  
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1) Second Pedagogy: Blended learning to mitigate COVID-19 
challenges  

 

Blended learning, or in other words, Hybrid Learning, is a modern concept in 

the educational field that merges between traditional in-class learning and 

online learning. By integrating multiple delivery modalities, blended learning 

aims to provide the most efficient and productive instruction experience 

possible.  

Different authors have defined blended learning in many terms all of which 

revolve around the concept of offering structured learning opportunities that 

combine more than one instruction or preparation form, either within or 

outside the classroom, and offer at least some of the material online. Different 

learning or teaching methods (lecture, conversation, supervised exercise, 

reading, gaming, case study, simulation), implementation methods (face-to-

face or machine mediated), scheduling (synchronous or asynchronous), and 

levels of supervision (individual, teacher or professional led, or group/social 

learning) are all included in this concept which mainly uses emerging tools to 

transform conventional schooling approaches and organization. (IBE-

UNESCO, 2021) 

 

Blended Learning Models  
 

In this section, different models for blended learning are explained to portray 

the pedagogy’s ability to facilitate learning continuation in the time of COVID-

19. Blended learning can be applied in a variety of ways, with the most 

common models being a mixture of one or more of the following models. 

(BLU_, 2021) 

The following three models of blended learning depend on increasing 

classroom efficiency by leaving the lectures for distant learning at home and 

saving the classes for guided practice and group activities which allow 

distribution of education on both home and school over the weekdays.  

 

Flipped Classroom 
In the flipped classroom model, the conventional arrangement between class 

time and homework is flipped. Teachers use class time for teacher-guided 
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preparation or assignments, while students’ study at home through online 

coursework and lectures. This model allows teachers to do more than just give 

typical lessons in class. 

Flex  
The Flex model allows students to switch between learning experiences on a 

flexible schedule based on their needs. In a Flex model, online learning is the 

cornerstone of student learning. As students work on the course curriculum 

and materials, teachers provide guidance and instruction on an as-needed 

basis. Students will have a lot of influence over their learning using this model.  

 Ala Carte 
In this model Students can take an online course from an online instructor of 

record in addition to other face-to-face classes using the A La Carte format, 

which gives them greater scheduling flexibility. When schools are unable to 

have specific learning options, such as an Advanced Placement or elective 

course, A La Carte courses can be a perfect choice, making it one of the most 

common models of mixed high schools. 

Enriched Virtual  
The Enriched Virtual model is a part-time online education that encourages 

students to complete the bulk of their coursework online at home or outside 

of school, but still attend school for needed face-to-face learning sessions with 

an instructor. Enriched Virtual classes, on the contrary of Flipped Classroom, 

do not always require regular school attendance; some systems, for example, 

can only require attendance twice weekly. 
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Benefits of blended learning during COVID-19  
 

Since the start of the pandemic, educational institutions have mostly used 

three models: in-person, remote, and hybrid. Prior to COVID 19 and until 

early March 2020, schools used a full-time in-person model, in which teachers 

and students met in person all the time. Most schools used a conventional 

approach (i.e., textbooks and blackboard teaching), whereas some used a 

hybrid approach (i.e., Edu-tech solutions). It seemed impossible to continue 

in person learning as COVID-19 continued to vigorously spread.  

To prevent the epidemic from spreading, most schools closed and transitioned 

to a completely remote model, with both instruction and teacher-student 

interactions taking place online. This strategy will continue to be the most 

appropriate in areas where there is a high chance of transmission to ensure 

education continuation while prioritizing health over the quality of education 

given. As the peak of the virus started to decline, schools started opening 

partially, following blended learning models, so students could return in 

person for a partial school day or for a few days a week. (Global Education 

Coalition, 2020) 

The main issue hindering the continuation of in person education is the 

Capacity. The capacity of schools to have in-person instruction varies 

depending on the local epidemiological situation and the schools' ability to 

cope with it. The main drivers for capacity variation from one school to 

another is the availability of physical spaces and availability of staff. Schools 

with low capabilities for holding big capacities of students tend to drift 

towards a paralysis in their education and cannot ensure learning continuity 

if remote learning capabilities are not sufficient as well.  While schools which 

can offer larger capacities for students and have a capacity for switching to 

remote learning in case of the need for disruption of online learning are more 

resilient to learning continuation.   
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Figure 5 Graph representing school capacity and inclination towards online learning. Source: 
(Global Education Coalition, 2020) 

Figure 6  Relation between school capabilities and learning continuity. Source: (Global Education 
Coalition, 2020) 
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Limitations of blended learning  
 

From the draw backs of blended learning is that it is highly dependent on 

technology, so unless executed and implemented carefully, it may be not as 

efficient. First and foremost, these technological tools need to always be up to 

date and reliable to ensure equity in education. Second, a lot of training for 

both students and teachers is required since it has not been the common 

method of learning, IT literacy may significantly disrupt the learning process. 

Nevertheless, poor infrastructure and hardship of access to internet proposes 

unfair opportunities for learning and may as well disrupt the quality of 

education. Thirdly, as for challenges in practice, students may fall behind in 

their studies if lecture recording devices are used. Only half of students 

watched lecture videos on a regular basis, according to a research conducted 

at 4 distinct universities, while almost 40% of students watched several weeks' 

worth of films in one session. (KRASULIA, 2017)  

Therefore, integrating blended learning pedagogy should be carefully 

implemented to provide the most efficient form of education. By distributing 

the curriculum over both online and in-person learning according to the 

content, blended learning shall hopefully provide safe education experience 

that is of quality.   
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2) Third Pedagogy: Outdoor learning to mitigate COVID-19 
challenges  

 

As we continue to surf mitigation methods for education in the time of Covid-

19, and as we stand in front of the obstacles of the need to decrease the 

capacity and improve indoor ventilation, we need to think beyond and surf 

potentials that enrich the learning experience besides providing a safer 

learning space. Since health organizations are opting for presence in open 

spaces and since research has been opting for outdoor learning for the various 

benefits it provides to the student, in this section we explore how to integrate 

the pedagogy of outdoor learning into our system as the outdoor setup offers 

better ventilation and can contribute to the capacity issue as it provides extra 

space to host more students rather than just replicating the traditional 

classroom setup in an outdoor setting. 

The concept of outdoor learning  
 

Moving students to the outdoors for disease risk management is not a new 

concept. It had been practiced during the tuberculosis outbreak in the 1900’s. 

(Bodor, 2020) Bringing classrooms in the open is a safer option than the 

indoor closed classroom, as we all know. However, the concept of learning 

outdoor goes beyond having the same setup of the classroom and the method 

of teaching in the outdoors. Instead, unlike traditional classroom learning, it 

is more a living laboratory that encourages engagement with nature, 

exploring, unleashing potentials and creativity. (Boston university, 2020) 

Aristotle, the famous philosopher, explained that “education requires three 

main things: nature, study, and practice.” With these core ideas about man's 

relationship with environment are regarded as the first basis of outdoor 

learning, new concepts of outdoor education have emerged. These new 

concepts in a simpler form embody the same concept of experiential learning. 

This includes activities like outdoor games, open exploration, hikes, field 

studies, experiments, gardening, or orienteering. (New, 2016) 

 

Benefits of outdoor Learning as pedagogy in general 
 

Keeping children indoors may seem like the easiest way to protect them and 

control them in a way or another. However, exposing children to the 

environment and giving them the chance to imagine and learn through 
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experience may have a significant impact on their wellbeing, their character 

and even academic performance. (New, 2016) The benefits from practicing 

outdoor learning include improved physical health and mental wellbeing, 

environmental awareness hence an increased sense of belonging and 

responsibility, a dynamic learning experience which increases engagement 

and promotes confidence in the children.  

Physical health & mental wellbeing  
 

Physical education does not have to be the only time throughout the school 

day when students are permitted to be active. Introducing more outdoor 

education opportunities could help students to meet recommended daily 

physical activity (DPA) requirements, which may assist to address the rising 

problem of obesity and fitness-related ailments. (Christoph Mall, 2017) (New, 

2016). Also, being outside may both mentally and emotionally invigorate a 

learner. Nature's healing power has been demonstrated by a substantial body 

of data. According to studies done in the United States, the more the child is 

exposed to the green environment, the more controllable their attention-

deficit disorder and depression symptoms are. (Andrea Faber Taylor, 2011)  

Dynamic Learning 
 

As it is explained earlier, people learn in different ways and human brains are 

not fixed. This was a major drawback in depending solely on remote learning, 

understanding this need for applying different learning styles is one of the 

main reasons of acknowledging that in-person learning is not replaceable, yet 

more kinesthetic and naturalistic-oriented students are underserved in the 

classroom. From the plus points of outdoor education is that it provides a 

wider context for students to learn at their own pace and in their own style, 

allowing each to perceive differently as they experience what they are taught. 

This eventually reflects on their academic behavior and higher performance 

rates have been noticed with a rise to 27% especially from children who find 

it hard to focus sitting on a desk in front of a narrative teacher. (Bosch, 2020) 

(Hurst, 2013) (New, 2016) 

Environmental awareness  
 

Children's physical and mental health are not the only issues that are affected 

when they are isolated from outdoors. It is important to teach children about 
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the importance of caring for the environment at a young age and being 

conscious of their ecological footprint to sustain a healthy environment for 

them and the future generations. If we deprive students from the opportunity 

of interacting directly with nature, they will grow with a poor understanding 

of its importance and hence give it less value in their adult life. On the other 

hand, as children from younger age are learning to plant trees and nurture 

them, this gives them responsibility and a sense of belonging to the 

environment and they tend to grow into more eco-friendly users of earth. 

(Chawla, 2006) 

Limitations of outdoor learning 
 
There is no sufficient evidence that demonstrate pedagogical disadvantages 

for outdoor education. Since this pedagogy offers various settings for 

education and is supposed to address the difference of learning styles and 

different characters of students. However, the challenges that come along 

with implementing such pedagogy appear in the design of the infrastructure 

and the setup of the spaces where this pedagogy will be implemented. These 

challenges will be explained later in the research under the section of design 

strategies and consideration when planning for a learning landscape for 

outdoor education.  

Outdoor learning & Covid-19  
 

The positive impact of outdoor education is not only exclusive to the 

pedagogical aspect and the children’s character development. Integrating 

outdoor learning into our education system can contribute to handling some 

of the challenges accompanied by Covid-19 and help continuation of in-

person learning safely in the time of corona.  

In the early 1900s, learning in open-air settings was an effective technique for 

preventing tuberculosis and mitigating transmission during the 1918 

influenza pandemic. In a few nations, such as England and Sweden, as well as 

districts in California, Vermont, and Florida, learning outside has been an 

innovative method to bringing kids together for face-to-face education this 

school year in post Covid-19 era. Since, the virus spreads mostly by droplets 

and airborne particles, and the danger decreases fast as distance and fresh air 

movement increase. Therefore, COVID-19 transmission rates are significantly 

lower in outdoor settings, according to research 10% of cases may be 

connected to outdoor transmission. Nevertheless, it is substantial to maintain 
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all safety measures of mask wearing and physical distancing as disease 

transmission through contact is not exclusive to indoor spaces. (OREGON, 

2021)  

Outdoor learning does not only contribute by providing better ventilated 

spaces, but it also helps with the struggle of the need of reducing capacity of 

students inside the building as well. Physical distance is now mandatory for 

schools reopening, and they are not designed to accommodate students at 2 

meters apart. Studies expect that schools will be able to fit only approximately 

60% of their enrolled capacity in their usual classrooms with the physical 

distancing. (Green school yards America, 2020) 

Although blended learning and staggering schedules significantly contribute 

to this capacity issue. Also, it seems like the most convenient and fast 

approach for continuation of in-person education. But studies expect that the 

economy will not be able to fully comeback unless students are at school full 

time. (Green school yards America, 2020) Also, eventually we will need to get 

our normal lives back and our schools need to be ready to accommodate full 

capacity of enrolled students in a safe and appropriate environment. 

Therefore, investing in implementing outdoor education is a long-term 

solution that benefits the quality of the future of education, provides safer 

learning spaces and helps fitting a higher capacity of students with the 

physical distancing measures applied.   
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2.4.4 Third Category: Architectural Mitigations 
 

2.4.4.1 Architectural mitigation of challenges through improving 
ventilation  
 

The role of ventilation in inducing of the risk of infection inside the 
classroom 
 
A study was made by the Spanish National Research Council (CSIC) to explore 

the rate of the risk of infection inside the classroom with and without 

mitigation measures taken to check effectiveness of each measure. In the 

scenarios simulated, the variables affecting the rate of infection were, the 

duration of the classroom, mask wearing and ventilation. During the 

simulations, the subjects maintain the recommended safe distance, 

eliminating the risk of transmission via droplets.  

Since, Teachers speak more frequently than students and raise their voices to 

be heard, which increases the amount of potentially infectious particles 

ejected. An infected student, on the other hand, can only talk occasionally. 

Accordingly, the simulation study was made given the scenario that infected 

patient is the teacher, which proposes the highest rate for the risk of infection. 

(Galloway, 2020) 

The method used was the Covid Airborne Transmission Estimator, developed 

by a group of scientists led by Professor José Luis Jiménez of the University 

of Colorado, to measure the probability of transmission between people in "at-

risk" situations. The aim of this tool is to recognize the importance of 

measures that prevent aerosol transmission. The equation is not exhaustive, 

and it does not account for all the countless factors that can influence 

transmission, but it does show how changing circumstances we can influence 

can reduce the risk of contagion. Moreover, it demonstrates how the risk of 

contagion can be reduced by altering conditions over which we have power. 

(Jimenez, 2020) 

Scientists were able to quantify the degree to which the danger could have 

been mitigated if they had taken precautions to prevent airborne transmission 

after carefully researching the outbreak.  

For a classroom of 24 students (maintaining the recommended physical 

distancing and the patient is the teacher) Results were as follow: 
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Scenario (1): A 2-hour classroom with an infected teacher with no measures 

taken, there is the risk that up to 12 students could become infected. (50% rate 

of infection) (Galloway, 2020) (Jimenez, 2020) 

 

Scenario (2): A 2-hour classroom with an infected teacher but everyone is 

wearing masks. The number of people who may become infected drops to five 

if everyone wears a face mask. Since the aerosols are spread randomly around 

the unventilated room in actual outbreaks, any of the students may become 

contaminated, regardless of their proximity to the instructor. (Galloway, 

2020) (Jimenez, 2020)  

Figure 7 Scenario (1) - No measures taken. Source: (Galloway, 2020) 
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Scenario (3): A 1-hour classroom with an infected teacher, everyone is wearing 

masks and the room in ventilated with fresh air (naturally or mechanically), 

the risk drops dramatically to 1 patient  (Jimenez, 2020) (Galloway, 2020) 

 

Figure 9 Scenario (2) - Wearing masks. Source: (Galloway, 2020) 

Figure 8 Scenario (3)- Ventilating with fresh air. Source: (Galloway, 2020) 
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Proper Ventilation inside classrooms 
 

According to the previously demonstrated study, it is clear how ventilation 

reduces the risk of infection through aerosols dramatically, with the help of 

mask wearing and physical distancing, of course.  

Another study published in the journal of royal society in medicine, explains 

how ventilation plays an important role in decreasing the risk of infection and 

how proper ventilation in the classrooms is our gateway to opening schools. 

The study explains that, in a room with no ventilation, it takes approximately 

4 minutes to halve the number of tiny droplets in the air; and, when only 

artificial ventilation is used, it takes only 1.4 minutes to halve the number of 

respiratory particles. However, it takes only 30 seconds for the droplets to be 

halved in a room that has fresh air just by opening a door and a window. 

Therefore, in order to minimize the risk of contamination, classroom 

ventilation must be adequate to dilute and filter respiratory particles. This is 

because things like breathing, laughing, humming, coughing, and sneezing 

contain and concentrate a vast number of respiratory particles in a confined 

space. (Kaveh Asanati, 2021)  

To be able to provide to proper natural ventilation, studies focus on 2 key 

factors. The first is the placement of vents and how they direct the flow of virus 

particles in a space. The second is the rate of renewal of fresh air inside the 

space. 
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Recommended rate of renewal of fresh air inside the space  
 

In defense of COVID-19, studies 

promote incorporating healthy 

building strategies in their designs. To 

improve the indoor air quality, studies 

recommend prioritizing natural 

ventilation followed by filtration then 

supplemental air cleaning to 

eventually target 4-6 air changes per hour 

(ACH) for classrooms. To measure air 

changes inside a classroom the 

equation is  

  

Figure 11 Equation for measuring air change rate 

Figure 10 Quality of Air Change 
Rate Per Hour 
 (HARVARD, 2020 ) 
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Methods for improving ventilation  
 

1) Mechanical Ventilation: Placement of vents and virus 
transport inside the classroom 

 

In the previous section, we discussed the importance of reaching the adequate 

rate of renewal of air is the most crucial aspect of ventilation in the time of 

Covid-19. Regardless of the method, mechanical or natural, what is important 

is the rate change of air. However, studies in post Covid-19 demonstrate that 

regarding mechanical ventilation, another aspect should be put into 

consideration which is the placement of vents as it helps directing the airborne 

transmissions which contribute to the rate of the spread of the disease. 

Two studies, focused on the spread of the virus inside a classroom and how 

could placement of vents and the arrangement of the classroom interior could 

mitigate that.  

The first study done in the university of Minnesota, demonstrate 2 simulated 

classrooms. Assuming the teacher is the asymptomatic infected patient with 

COVID-19, which presents the highest risk for the spread of disease since she 

does most of the talking. In the first, the teacher was positioned immediately 

under the ventilation system. And the second, the ventilation system was 

placed at the back of the classroom. The simulations used ventilation systems 

with inlets and outlets together, side-by-side 

As they started the simulation, the researchers mapped the air flow to find 

locations of virus “hot” spots, or where the aerosols congregated. They noticed 

that the virus spread much less in the case where the teacher is below the vent.  

The researchers also discovered that good ventilation in indoor spaces can 

filter some of the virus out of the air, but it leaves more viral particles on 

surfaces. They expected that if they use strong ventilators, they can dispose 

most of the aerosols through the outlet. Instead, they discovered that only 10% 

of the aerosols were filtered out in the classroom after a 50-minute simulation 

of an asymptomatic teacher consistently talking. They instead got 

accumulated on the wall mostly. (Siyao Shao, 2020) 

So regardless the type of vents, HVAC with inlets and outlets or fans, there is 

no major difference in the rate of disposal of the virus but instead it is about 

redirecting its spreading within the space.  
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Figure 12- Infectious zones & safe zones. Source: (Siyao Shao, 2020) 

Figure 13 Deposition of the particles on the walls in the 2 scenarios 
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The second study proposes a mechanical ventilation system inspired by the 

ventilation inside the airplane as the risk of contracting COVID-19 on a flight 

is currently lower than from an office building or a classroom. (R Pombal, 

2020) When comparing airplanes with offices and classrooms, the effective 

airplane ventilation system appeared to be the key difference between control 

measures in an airplane and other enclosed environments which is the HEPA-

filtration recirculation system and the high air-exchange rate. (Silcott, 2020) 

Ventilation systems inside the classrooms or offices offer mixture of fresh and 

re-circulated air, but the position of the inlet and outlets are located for more 

natural air circulation such as bottom to top or sideways rather than top to 

bottom as they are done in airplanes. And since they do not have the HEPA 

filtration system, the placement of vents needs to be modified in order to 

effectively dilute and clean the re-circulated air. The research proposes that 

air outlets are extended to reach clean air above the sitting areas and air 

suction is placed in a way to take air from the floor through a suspended floor 

or ducts placed near the floor level of the sitting areas as shown in the figure 

below. (Kaveh Asanati, 2021) 

 

  

Figure 14- Placement of vents. On Left is in the airplane and on the right is the proposed 
placement for classrooms (Kaveh Asanati, 2021) 
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2) Natural ventilation: Case study for improving natural 
ventilation by retrofitting methods in an educational building 
in Jordon   

 

Case Study Introduction 
 

Most schools that are naturally ventilated are designed with typical cross 

ventilation strategies. With the new needs of Covid-19, we need to explore 

methods that give a boost to the existing natural cross ventilating systems.  

This a case study by the architecture department of Jordon University of 

Science & technology. It aims to test different natural ventilation retrofitting 

methods to enhance the indoor air quality to existing classrooms at a 

university building in Jordon. It is chosen due to the similarity between it and 

our educational buildings in Egypt. Jordon is a hot arid climate country like 

Egypt and the architecture of the building, which the study was made on, is 

very much similar to our sample case study Nefertari. The study included 

analysis of the ventilation rate, indoor temperature, relative humidity, and 

carbon dioxide concentration levels by using computer simulation tools. 

Then, application of a variety of proposed ventilation methods and comparing 

the results to find the most effective and suitable method for the building. 

(Shouib Nouh Ma'dbeh, 2020) 
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Characteristics of the case study 
 

Category Info 

Climate & 
architecture  

- Hot arid desert climate  
- Buildings benefits from natural ventilation by 

stack effect. (i.e. Atrium and windows on both 
sides of the classroom) 

- Opening classroom windows is not sufficient 
to reach thermal comfort during facility 
operation hours. 

- Windows are most of the time closed due to 
the noise factor coming from adjacent spaces 
which obstruct the cross-ventilating process.   

Characteristics 
of the 
simulated 
classroom 

- Ground Level  
- Single loaded corridors  
- North oriented  
- Dimensions are 7.1m x8.2m x 3.5m   

Architectural 
drawings 
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Retrofitting methods for improving ventilation used in the case study  
 

1) Case (1): Installing 1 wind tower that is of 5m height from the top to 
the last floor with a cross-section of dimensions 0.57 x 0.57 m. It has 
2 openings, one at the top to catch prevailing wind and one at the 
bottom which is the air inlet inside the classroom.  
It is placed on the northern side of the classroom (on the external wall) 
and the original windows of the classroom are closed.  
 

2) Case (2): Same as case (1) but this time, 30% of the northern windows 
are open to allow nocturnal convective cooling by letting more cool air 
inside. 
 

3) Case (3): 2 solar chimneys are placed on the southern side in addition 
to the wind tower from case (1).  
these chimneys extract hot air from the classroom, allowing cool air 
through the tower.  
The chimneys are 1.5m high with a 30x30 cross section and inclined 
by 45 degrees. They are made from aluminum and extended 3.15m 
from the window. 

4) Case (4): Same as case (3) but with 30% of northern windows opened 
to allow nocturnal convective cooling by letting more cool air inside.  
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Conclusion & Results  
 
The proposed systems maximized air movement & cross- ventilation in the 

classroom. It was noticeable that the introduction of more outdoor through 

window opening as in Case (2 & 4) was more effective. The best results 

demonstrated were by case (4) with the use of solar chimneys besides the wind 

tower and window opening.  

The study demonstrates that these ventilation optimization methods have 

improved so many aspects in ventilation which are: Relative humidity, Indoor 

temperature& comfort hours, Carbon dioxide concentration and Ventilation 

rate. Other than ventilation optimization benefits, the study explained that 

these methods were proven to be energy & cost effective. The study calculates 

the adaptation of case (3) and found that if this strategy was implemented in 

all 162 classrooms of the university, they would save 39% of the total cooling 

and heating energy consumed by HVAC systems.  

Figure 15 wind tower and chimney positions & details. Source: (Shouib Nouh Ma'dbeh, 
2020) 
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Since this research is concerned with optimizing the ventilation rate to 

increase air flow inside the classroom, hence decrease the spread of aerosols 

of Covid-19, the results of interest were ventilation rate and carbon dioxide 

concentration. The rest of the benefits are a bonus.  

 

 

Figure 16 Ventilation rate results 

 

It is noticeable how Case (4) provides the highest ventilation rate that is 3 

times more than the original case.  

 

 

Figure 17 Annual CO2 rate in the original classroom state (Shouib Nouh Ma'dbeh, 2020) 
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Figure 18 Annual CO2 rate of the 4 cases (Shouib Nouh Ma'dbeh, 2020) 

 

The previous graphs demonstrate that Case 3 & 4 provide the lowest carbon 

dioxide rate inside the classrooms.  
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2.4.4.2 Architectural mitigations in response to pedagogical 
mitigations that help decrease capacity  
 

1) Designing for blended learning classroom for mitigating the 
issue of capacity 

 

As countries stood in front of the challenge of limited ability to withstand high 

capacities at their schools to continue in-person learning post Covid-19, 

blended learning was the pedagogical way out for schools with sufficient 

online learning facilities. 

In this section, we research the guidelines for designing blended learning 

classrooms for providing the maximum capacity of students while 

maintaining the required physical distance. As classroom remain the same in 

size, governments are issuing guidelines that limit the number of students in 

the classroom giving each student an area of a minimum of 3m2 per student 

from an area of a minimum of 1.5m2 per student in a minimum of 50m2 

classroom size. (Global Education Coalition, 2020) (UNICEF, 2020) (World 

Health Organization, 2020) . We can mitigate this need for extra space and 

lost classroom capacity by hiring new or unused spaces of the facility as 

classrooms, repurposing other functional spaces like halls and theatres, or 

even building pavilions of outdoor classrooms in the school’s playgrounds. 

 However, in this section, we are concerned with other means for mitigation 

by adjusting the physical environment of the classroom interior itself.  

 

Design considerations for classrooms before & after Covid-19 
 

Before COVID-19 
 

Long before COVID-19 had made an appearance in our lives, researchers have 

been working on developing the design concepts for learning spaces. Studies 

have been investigating new possibilities for designs that allow for flexibility 

for a wide range of learning styles (i.e., Active learning, collaborative learning, 

student autonomy … etc.).  

As the learning spaces remained the same for many years, pedagogical 

approaches have been developing with a need of a more flexible, active, and 
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engaging setup. (Bosch, 2020) However, many of these design concepts can 

pose challenges in the COVID-19 era, since health institutions are now calling 

for limiting physical interactions in all spaces; educational spaces included.  

These challenges include Firstly, Furniture redesign, since active learning 

opts for furniture that is flexible and easy to reconfigure for students to be 

more engaged. This eventually leads to reduced distances between students. 

Secondly, Common spaces redesign, Libraries and student centers are 

examples of shared spaces that promote broad-reaching collaboration. High-

touch environments are combined with technologies, tools, and furniture to 

create social interactions. Other communal and meeting environments, such 

as cafes, are purposefully built to bring big crowds of people together, growing 

population density and the risk of illness transmitted by shared furniture. 

Thirdly, reconsidering capacity, many learning areas, such as classrooms and 

lecture halls, are built to withstand high density. This density makes it more 

likely for diseases to spread. These characteristics have aided in the creation 

of environments that inspire educators and students, develop soft skills such 

as communication and imagination, and improve overall learning 

participation. 

Although several educational institutions made other preparations for health 

and safety in ways, schools and campuses were not built to prevent disease 

from spreading. (Steelcase Education, 2020)  

 

After COVID-19  
 

Learning environments in the future will require reinvention. Schools will 
need to be more responsive in the future, able to easily adapt to potential 
economic, climate, and health disturbances. Students and faculty's physical, 
cognitive, and emotional states are strongly bound to their health welfare, so 
new learning environments must be built with an even greater attention to 
their well-being.  
 
To reopen schools and campuses, most institutions will need to implement a 
strategy for the physical environment that follows the new safety protocols 
and allows people to interact and learn. According to studies made by steel 
case education, derived from factories and global companies that are designed 
with health in mind.  
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There are Three key strategies to consider when retrofitting spaces now or 
reconfiguring in the near term which are; First, the density: amount of people 
per sq/m. Second, the geometry: how furniture is arranged. Third, Division: 
the use for partition, screens, or barriers. (Steelcase Education, 2020) 
 

1) Density  
-  Decreasing density by removing some seating and chairs  
- Integrate technology that allows for fewer students to be physically 

attendant at schools 
 

2) Geometry  
- Re-arrange tables and desks to eliminate face-to – face orientation  

 

3) Division 
- Add desk-mounted screens for individual shielding. 

 

 
 
 
 
 
 

Physical 

distancing 

through furniture 

Figure 19 Conceptual Illustration for blended learning classrooms post COVID-19 (Steelcase 
Education, 2020) 

Division 

Panels  

Online& Offline 

modal delivery to 

reduce 

attendance 
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Figure 21 A Sample for a floor plan designed 
before Covid-19 (Steelcase Education, 2020) 

Figure 21 The new constrain of social 
distancing applied (Steelcase Education, 
2020) 

Figure 22 The adjusted floor plan after application of design considerations (Steelcase 
Education, 2020) 
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Proposed Design models for blended learning classrooms during 
Covid-19  
 

Blended learning Classroom model #1  

Moveable tables maximize flexibility to support multiple learning modes and 

adapt with the institution's needs over time. Video technology integrated in 

the space promotes blended learning, extending the physical classroom for 

participants unable to be present. Classroom Size: 35’ x 28.5’ / 971 sq ft (90m2)   
Student Capacity: Before - 28; After – 12 (Capacity decreased by 58%) 

Density  
Remove one chair 

from each table and 

some tables to 

reduce density and 

Geometry   
Adjust rows to ensure a 

minimum distance of 6ft/2m 

between students from a 

seated position. 

Sanitization 

Corner 

Division 
Add 24” high, transparent 

tabletop-mounted screens on 

three sides of each table to 

provide shielding, while 

maintaining site lines to 

Division 
A moveable screen provides a 

transparent shield between the 

teacher and students. It can be 

moved, if desired, to provide shielding 

while using the whiteboard. 

Figure 24 Same Classroom, different 
arrangement (Group Mode) 

Figure 24 Classroom allows for 
physical distancing (Lecture Mode) 
(Steelcase Education, 2020) 
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Blended Learning Classroom Model #2  

A setup for a younger age classroom (K-5) with owned student spaces that 

arranged for collaborative learning. 

Classroom Size: 35’ x 28’ / 956 sq ft (88m2) Student Capacity: Before - 28; After – 20 (Capacity decreased 

by 28.5%)  

 

Density  
The group arrangement of the 

desks with extra separation 

allows for the 6 ft/2m min 

distancing between students. 

All spaces are dedicated to an 

individual student's use 

Density  
Personal student totes 

are controlled by the 

educator, who hands 

them out daily to 

reduce congestion and 

touchpoints. Totes fit 

below desk surface for 

easy storage. 

Hand wash & 

Sanitizing 

Station 

Division  
Transparent, moveable 

screens can be placed 

between students to provide 

shielding, while still maintaining 

sightlines and allowing 

communication. 

Division  
Moveable screens and storage 

create an easily adaptable 

environment to accommodate 

future needs. 
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2) Designing for outdoor learning for mitigating the issue of 
capacity 

 

Naturally, as we integrate the experiential learning experiencing in our 

pedagogy, new design elements are added to the classroom as we know it. 

Applying these elements in the outdoor is not just about provision of shaded 

spaces for a miniature of the classroom in the open area, it is about creating 

different zones and experiences that allow students to learn through exploring 

and through practice.  

In the post covid era, integrating outdoor education is mainly to reduce 

capacity of students inside the building and offer well ventilated classrooms. 

In this case the approach is different, and is mostly about creating spaces with 

seating, lecturing boards … etc. to substitute the classroom. However, this 

research aims to merge between the 2 design approaches and use the need of 

moving classrooms outdoors as an opportunity to re-design the landscape of 

the school outdoor areas into a “learning landscape” in addition to the spaces 

for traditional classrooms.  

Of course, there are things that need to be considered when designing like 

seasonal climate, outdoor teaching supplies and resources, seating placement, 

and considering application of physical distancing measures as well.  

In this section, we cover the strategies for designing a learning landscape in 

schools in the time of covid-19, new zones and spaces, new elements in the 

playground that is not in the traditional one, design of classrooms in the 

outdoors that maintain physical distancing … etc.  

 

Designing a learning landscape  
 

The Learning Landscape refers to the overall environment of students' 

learning experiences as well as the wide range of learning settings accessible 

today, which are changed from the traditional learning setups we know. 

Spaces are redefined from specialized to multipurpose, formal to casual, and 

physical to virtual. The Learning Landscape method, like a lively urban 

environment, aims to recognise this richness and increase interactions 

between people, places, and ideas. (Dugdale, 2009) learning Landscapes are 
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more than a playground; they are the core of urban communities. Unlike 

traditional playgrounds which is commonly an asphalt yard with adjacent 

courtyards of different sports and some shaded areas, a learning landscape 

integrates different materials, experiences, visually pleasing landscape 

sceneries. It also encourages interaction with nature, exposure to different 

textures and materials and activities that are beyond sports.  
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Traditional playground planning Vs. Learning landscape planning 
 

As we understand the conceptual difference between the learning landscape 

design approach and the traditional playground design approach, we needed 

to understand how to plan differently for each. The following is a table 

comparing between the two planning approaches by Shirley Dugdale who is a 

space strategy consultant experienced in visioning for new models of learning 

environments and libraries.  

Figure 25 Conventional planning vs. learning landscape planning. Source: 
(Dugdale, 2009) 
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Outdoor Planning strategies for outdoor classrooms post Covid-19  
 

A study made by a U.S. Company had concluded the design strategies needed 

to take the classrooms outside in the time of Covid-19. The study includes the 

site considerations, educational institute resources and Covid-19 restrictions. 

Planning assumptions & Considerations 
 

In order to design the spaces, the designer needs to collect data and do a site 

analysis to cover the following. First, the number of students in each group, 

availability of staff to be present with each group, creating compact spaces 

that respect the physical distancing. Movement should also be considered 

since you cannot constrain children’s moving pattern in the outdoor so buffers 

for zoning might be needed. Finally, understand and assess the quality of the 

physical characteristics of the variety of spaces in the school to determine 

capacity, feasibility and if climate adaptations were needed.  

After collecting data about the site and understanding all the available 

resources, to create a program with areas of spaces the designer needs to have 

the following considerations in mind when planning. The first consideration 

is imagining spaces that provide equity. How can the outdoor learning be used 

to meet all students needs and how can it support and nurture children 

especially after the trauma of the pandemic? Second, set an indoor-outdoor 

strategy that adds capacity to the indoor spaces, aiming to accommodate 

100% capacity of enrolled spaces on daily basis. Third, make best use of the 

outdoor resources like existing seating, shelter, gardens, or others and try to 

connect them with the missing resources that may be found in indoor spaces 

instead of installing everything from scratch. Fourth, study the regional 

seasonal climate during the school operation months. This is to prepare to 

harsher weather conditions or to understand the limitation of the spaces for 

providing the privilege of outdoor classrooms at all times. Fifth, seating 

placement should not only be considerate of the number of students and the 

existing infrastructure, but orientation also needs to be studied carefully to 

provide comfortable sunlight and an audible undistracting setting for 

students. Sixth, in some cases, schools may be located in a neighborhood that 

can allow for extending to adjacent areas like local parks, parking areas or 

vacant lands. Finally, assess educator’s availability besides the number of 

students so that spaces suffice the available staff (Green school yards America, 

2020) 
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 Potential Outdoor Classroom designs 
 

The following is a set of arrangements for an outdoor classroom that respect 

physical distancing constrains.  

 

Figure 26 Classroom Arrangements (Green school yards America, 2020) 
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 Case study demonstrating learning landscape planning  
 

To put the concept in practice, the following is a case study as sample to 

demonstrate how the design for landscape differs than traditional design. The 

design was made by a company named Learning Landscapes and it was 

prepared for an elementary school in Colorado. (Learning Landscapes, 2013) 

Introduction & Site Analysis  
 

Green Mountain Elementary is the case school which will have its playground 

redesigned from being a conventional playground into an educative learning 

landscape. The surrounding area is mostly an urban neighborhood. The 

reinvention of the playground is expected to be a unifying factor proposing a 

community for the neighborhood in the school. As for the site issues, first is 

the drainage, where the play area collects most of the water runoff from rain 

and snow events. Second, safety issues are identified as the materials of the 

playground (gravel, asphalt) form slipping hazards and are painful for 

children to fall upon. Third, the school is not accessible to those with 

disabilities except for the entrance pathway. (Learning Landscapes, 2013) 
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Existing Playground Conditions 

 

As seen in the picture above, there 5 zones in the playground  

1) Gravel Field 
The existing field is 1.9 acres of sterilized gravel. The playground is not 

useable as a recreation field because of daily casualties of hurt 

students. The drainage carries the gravel onto asphalt and sidewalks 

creating tripping hazards.  

 

2) Blacktop play area  
A spacious 12k square feet asphalt area enough for the student 

population at the school. It mostly consists of small sport courts 

adjacent to each other.  

 

 

 

Figure 27 Existing Site Conditions. Source:. (Learning Landscapes, 2013) 
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3) Play Equipment area  
This area is fairly in good shape. It is 15 years old and well maintained. 

However, they need it to be accessible by the disabled.  

 

4) West & Courtyard 
This zone is underutilized and undeveloped. It is mostly asphalt, 

unshaded and lacks any sort of activity spaces.  

 

5) Sara’s Garden 
This is an organic garden where student learn to transform dirt and 

weeds into organically grown fruits, vegetables, and flowers. The 

teachers enjoy using this space for hands on learning experience and 

they hope for it to expand.  

 

Planning & Designing process 
 

When the design committee first met with the school representatives to 

discuss the design, they first agreed on the overall approach and aim of the 

playground. The client needed the new design to focus on student 

engagement, be student driven and provide an environment for an authentic 

learning experience.  

The planning process started first by a participatory approach where students 

were able to sketch their hopes, dreams, and their vision for the school. Also, 

higher grade students participated in the research phase where they 

conducted surveys with other students to gather as much data as possible 

about the imagined playground.  

After collecting the students design vision, the committee then transformed 

them into a list of design elements. In addition to the student’s feedback and 

the client’s preliminary vision, the committee had concerns of its own that 

were determined in addressing. These problems were related to the safety of 

children, the lack of shaded spaces in the playground, and the lack of activities 

that allow for outdoor education. Finally, the design committee integrated all 

the needs and wishes and translated them into the design proposal of the 

master plan explained in the section below. (Learning Landscapes, 2013) 
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Design Proposal  
 

Design Description  
 

The new design is focused on educating the entire child, with an emphasis on 

students' social-emotional development as well as academics. The schoolyard 

represents the link between the children at the school and the community at 

large. It is designed to give pupils a sense of pride in their surroundings, allow 

them to engage with nature, and provides a perfect setting for socializing and 

motor skill development. The playground design elements shall give equal 

access to play equipment for students of all grades and mobility levels, as well 

as realistic learning experiences through exposure to nature, ecosystems, and 

plant life. (Learning Landscapes, 2013) 

  

  

Figure 28 Master plan design proposal. Source:. (Learning Landscapes, 2013) 
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 Suggested changes to the schoolyard to achieve the design team's 
vision and objectives 
 

1) Falcon Field 
The present gravel field at Green Mountain Elementary will be 

replaced with a multifunctional secured environment grass field. The 

current field will be regraded, irrigation will be installed, and 

appropriate drought-resistant high-traffic sod or seed will be installed. 

(Learning Landscapes, 2013) 

 

 

2) Falcon Fitness path  
A 1/6th mile fitness path is installed with stabilized crusher fines 

surface for recess, physical education lessons and for the community 

in the evenings. (Learning Landscapes, 2013) 

 

 

3) Riparian Habitat Education Area 
This zone will follow the natural drainage pattern to the schoolyard's 

south east corner. The area will be planted with native plants to aid in 

storm water management and provide kids with an engaging chance 

to learn about ecosystems, biology, and ecology. (Learning 

Landscapes, 2013) 

 

 

4) Peacemakers’ Plaza 
Peacemakers' Plaza will greet kids and members of the community as 

they enter the schoolyard. Peacemakers' Plaza will serve as a location 

for kids to practice positive conduct and settle conflicts by following a 

"road to peace." The plaza will also serve as a location for the school to 

thank contributors for their support of the playground project. 

(Learning Landscapes, 2013) 

 

 

5) Shade Shelter 
The shade shelter will act as the schoolyard's aesthetic focal point and 

key meeting spot. Seating and instructional items will be located 
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underneath the shade structure. Under the shade structure, students 

will be able to play and learn. From the observation deck, teachers, 

employees, and community members will be able to see all parts of the 

playground. (Learning Landscapes, 2013) 

 

 

6) Play area equipment enhancement 
The school's current play equipment buildings were in good shape, but 

the area needed accessible surface and climbing structures to 

challenge the school's oldest kids. (Learning Landscapes, 2013) 

 

 

7) Enhanced Hard-Surface Games and Educational Elements 
The basketball court will be widened, and new tetherball, four square, 

and hopscotch courts will be added to the school's play area. Color and 

educational aspects will be added to all asphalt games. Colorful maps, 

number lines, and other educational aspects will be put to the asphalt 

and hard surface areas in addition to games. (Learning Landscapes, 

2013) 

 

 

8) Readers’ Roosts  
The playground is scattered with Readers' Roosts, which are activity 

nooks. These nooks will be made out of natural elements like tree 

stumps, stones, and plant life, and will serve as both natural play 

spaces and quiet meditation spots for 1-5 kids. Teachers can use these 

places for small group activities, reading, and journaling, and students 

can utilize them for quiet time. (Learning Landscapes, 2013) 

 

 

9) Sensory Adventure Area 
It will have age-appropriate play equipment, pour-in-place rubberized 

safety flooring, and a garden to increase kids' tactile connection with 

plants and establish a closer engagement with nature. Students will be 

exposed to a range of textures, colors, and noises in the Sensory 
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Adventure area. Outdoor music equipment will be available, as well as 

small group reading, writing, and meditation places. For further 

protection, the space will be enclosed, and it will benefit both pupils at 

the school and youngsters from the neighboring neighborhood. 

(Learning Landscapes, 2013) 

  

10)  Outdoor Classroom  
Teachers will be able to take a class outside for true experience 

learning in the outdoor classroom. The semi-circular arrangement of 

natural rocks and geologic features placed in the outdoor classroom 

provides each student with vision. To improve the outdoor experience, 

the outdoor classroom will be surrounded by shade trees and habitat 

areas, which will offer shade and provide children quick access to 

natural components for observation. (Learning Landscapes, 2013) 
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 Gallery of the new spaces in the school playground 

Before  

 

 

Figure 33 Play Area 

Figure 31 West area & Inner Courtyard Figure 32 Sara’s Garden 

Figure 30 Gravel Field Figure 29 Black top Play area 
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After  

  

Figure 34 Falcon Field 
Figure 35 Falcon Fitness Path 

Figure 36 Riparian Habitat area 

Figure37 Peace Maker Area 

Figure 34 Shade Shelter Figure 39 Equipment area 
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Figure 35 Games & Education 

Figure 37 Readers' Roosts 

Figure 36 Sensory Adventure area 

Figure 38 Outdoor Classroom 
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Conclusion of case study outcome  
 

This case study demonstrated the direct relationship between the adopted 

pedagogy and the architecture of the outdoor spaces. It is clear in the pictures 

that the traditional planning for outdoor spaces in schools offered spacious 

asphalt courtyard with no zoning of activities and no potential for learning 

spaces. On the other hand, when designing for learning landscapes, new 

textures and materials were used in the spaces, new ideas for furnishing, 

minor zoning of various activities and introduction of outdoor classroom area 

all of which provide a better potential for learning through engagement, 

experimenting and exploration.  
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Chapter 3: Mapping and data 
gathering (field work) 
  

 

 

 

 

 

 

 

 

 

 

3.1 User investigation  
 

The first part of this research aims to map the challenges, responses, and 

future expectations in the education sector in the time of COVID-19 from the 

perspective of the stakeholders. As concluded from the literature review, 

challenges included problems from the sudden switch to online learning. 

Schools were not prepared, the infrastructure of the internet is not efficient, 

teachers are not well trained to teach online, students are unable to focus at 

home, the curriculum does not fit the limitations of the online learning mode 

of delivery and the list goes on. Another main challenge was related to school 

opening in the time of COVID-19. How to maintain physical distancing and 

safety measures, while serving the same capacity of students the school once 

did, was the greatest equation that each country and each school was trying to 

balance. Efforts to reduce risk of infection inside the classrooms like constant 

sanitizing, decreasing capacity of students, enhancing ventilation, switching 

to blended learning scenarios and many others were implemented for that 

cause. As studies prove that these mitigations do help in reducing the risk of 
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infection, this part of the study is interested in exploring the feedback of these 

mitigations from the stakeholders and if the actual challenges faced differ 

from what the studies assume.   

The feedback shall cover the main challenges they faced, their acceptability of 

certain measures, their opinion about its convenience, and future 

expectations for education in the post COVID-19 era from the stakeholders 

and beneficiaries who are the general authority for educational buildings, the 

ministry of education, students, and teacher.  

 

Interviews at the general authority of educational buildings  
 

As I interviewed the first undersecretary of ministry, general major Eng. 

Yousry Salem and the general manager of the architecture department at the 

authority, Eng. Rowayda and asked them about the challenges they faced 

during the time of COVID-19 regarding the architecture of the buildings, they 

both claimed that the issue was never in the design of the building but instead 

in the behavior of how the buildings are used. Eng. Rowayda explained the 

situation by mentioning that the Egyptian government since 2007 has been 

sending architects from the authority to compare the Egyptian building 

guidelines and the school programs with international ones from Japan, 

Germany, and Austria.  According to the results of this comparison, the 

guidelines and programs are almost identical and provide the same 

regulations for ventilation, orientation, areas of spaces and the minimum 

designed area for each student.  

Also, when I mentioned the incapability of public schools of Egypt to 

implement online learning and if that was a result of a limitation in the design 

for infrastructure of networks in the building. Her response was that no school 

is built nor takes accreditation (since when was not mentioned) without being 

provided the infrastructure for implementing the online learning facilities like 

the internet, smart boards ... etc. And that integrating technology in education 

was a part of the strategy preparing for the vision of Egypt 2030.  

In her opinion as a representative of the authority, the problem is caused due 

to the misuse of the building. She explained that due to high population, the 

ministry of education in Egypt had to overcrowd the classroom with students. 

Accordingly, the 40m2 squared classroom that is supposed to hold an average 
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of 35 students, ends up holding 60 and often reaching 80 students. So, when 

the minister of education announced that classrooms shall hold 50% of its 

original capacity, this remaining percentage was still above the design original 

intent capacity limit, hence the impossibility of maintaining physical 

distancing nor providing adequate ventilation. 

Other than the capacity, as we discussed ventilation, she mentioned that all 

public and national schools were designed to be naturally cross ventilated by 

having windows on both sides of the classrooms (over the playground & over 

the corridors) and orientation is a maximum of 25 degrees north- east or 

north-west. And that these standards are parallel to the German code for 

educational buildings. There are no plans, so far, for changing these 

regulations in response to COVID-19 since it is believed to be a temporary 

situation. In addition to that, it is not applicable to increase classroom areas 

since there is already shortage in the land provided to build schools and that 

they need to be as efficient as possible. Neither it is applicable to make 

installing the HVAC or filtration systems in ventilation an option due to its 

high cost and need for regular maintenance which will eventually not be 

provided. However, if there are changes that are recommended by researchers 

that do help reduce the risk of infection can be considered by the authority as 

long as they are cost efficient, reasonable and can be applied within a couple 

of months before the beginning of the new academic year in September 2021.   
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Interviews at the ministry of education  
  

In the ministry of education, interviews were held with the deputy minister 

for education Dr. Hala Abdelsalam and the deputy minister for student 

activity Dr. Eman Hassan. The main purpose of the interview was to validate 

the challenges found from the literature review, explore other possible 

challenges, get feedback on their experience with online learning.   

As we discussed the previous points, I was surprised with the resilience of the 

education sector in Egypt during the time of COVID-19 as they were able to 

continue both the learning process and the activities. They both explained that 

the sudden switch to the online mode was extremely challenging especially 

given the circumstances of the state of panic in fear of the virus.  

 

However, Dr. Hala had confirmed that including technology in the education 

was a part of the plan for developing the education and COVID-19 had only 

accelerated its implementation. Although they do not intend to depend fully 

on technology or online modal delivery as a main mode of delivery, because 

the lack of social interaction makes students lose confidence, she explained. 

However, they do not see any other option than blended learning and getting 

for remote learning in case of the need for school closure at any time. The 

biggest challenge though was with the early primary stage as they were not 

able to implement any online learning strategies with them. So, instead, they 

cancelled their examination and ended their academic year earlier than its 

original duration.  

On the other hand, regarding the school activities, Dr. Eman was proud of how 

during the time of the pandemic and school closure, they were able to keep 

the activities going and not suspend them. Competitions for individual 

performance activities like drawing, singing, dancing … and many others were 

held on social media platforms by submitting videos of the performance and 

the winner is the one who gets the most likes or shares. As for group activities 

and non-performance activities, like theatre and journalism, respectively, 

were still held but by submission of a C.D. of the performance to the ministry 

of education to be reviewed and winners were announced on the social media 

platforms. 
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Interview conclusion 
 

What I concluded from these two interviews were acknowledging the fact that 

there are no expectations for developing the curriculum or the education 

system to response to COVID-19 since it is seen as a temporary situation. 

Online learning has rescued the learning process from paralysis, however 

there is no intention to depend on it fully. Integration of technology is still a 

priority and blended learning is a great potential the issue of overcrowded 

classrooms but not in the early primary stages. Activities on the other hand 

were not to continue to be performed online as soon as the COVID-19 

nightmare is far gone and is no longer an issue. 
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Questionnaires with students & teachers  
 

This phase of data collection aims to explore the difficulties that students and 

teachers encountered during COVID-19. It also aims to test the likability and 

convenience of online learning from their experience during the pandemic. 

And finally, check if the safety measures were actually practiced and if schools 

realize the importance of the role of ventilation in decreasing the risk of 

disease spreading or not.  

The surveys were answered by 74 students and 49 teachers from different 

schools national and international where 2 students’ responses were from a 

public school.  

 

First section of questionnaire responses: online learning. 
 

The first concern was about online learning & shifting to remote learning and 

since it is becoming a possibility to alter in person learning in the future, we 

needed to know if students are really against remote learning or do they prefer 

it. It is expected that students benefit from learning at home as it is believed 

to be more comfortable. However, learning from home is not considered as 

the best-case scenario since it deprives the child from the privilege of learning 

through social interaction and connecting with his peer students and his 

teachers. Also, online learning could be more challenging in developing 

countries since the network infrastructure does not provide the stable internet 

the education system needs to fully deliver the learning content online and 

because teachers are not trained to teach virtually nor does the curriculum fit 

in the limitations of the online learning platforms. Studies on the other hand, 

claim that blended learning is the best compromise to the situation to keep in 

line with ongoing trend of depending on technology in learning and to 

decrease the capacity of students at schools without depriving students from 

the in-person learning experience. We needed to test the likeability of this 

concept to both students and teachers as a feedback from their experience 

during the pandemic. 

According to the responses it is concluded that the online learning has not 

been a smooth transition in the educational sector for majority of the schools, 

from the teachers’ point of view, which are considered top education level 

(national & international), neither are teachers prepared and trained to teach 
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virtually nor is the school equipped with the needed facilities nor is the 

country able to provide a stable internet connection for the education to 

depend on remote learning fully. As for remote online learning as a modal 

delivery, it is not convenient nor practical specially in the early years, also it is 

believed to be an unfair method of evaluation and does not fully represent the 

students’ actual level of comprehension or state of education. Nevertheless, it 

does not fully deliver a learning experience/ environment that is adequate to 

acquire the necessary learning fundamentals as it lacks the basic need for 

human interaction. As for students, the feedback was the same, and they were 

negatively affected by the instability of online learning during the time of 

pandemic and the inability of attending school had significantly affected their 

academic performance. That in addition to not being comfortable at home and 

the high need for social interaction with their peers and teachers.  

However, given the circumstances, blended learning is highly encouraged by 

both teachers and students as it is seen as a compromise to ensure 

continuation of in person learning in a safer way and efficiently using the help 

of technology without allowing it to degrade the quality of education but 

rather improve it.   

 

 

Second section of questionnaire: responses about safety measures 
and the human behavior 
 

The second concern was related to the actual implementation of the safety 

measures. As we know that in the time being we can only be able to decrease 

the virus spreading is through following the protocol of mask wearing, 

maintenance of physical distancing and constant sanitizing. Unfortunately, 

these measures are against our natural dynamics of the tendencies of the 

human behavior. It is almost impossible for human beings to always 

communicate at distance and constantly have a mask over their faces, too.  

As for ventilation, it is believed that proper ventilation is another quick 

solution that can help decrease the spread of disease. Although, school 

buildings are designed to be well ventilated naturally, according to Eng. 

Radwa’s statement, but that is in the case of having all openings always 

opened which is again kind of impractical since other challenges are 

companied like harsh weather conditions, noise, and distraction. And even 
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that, the standards most schools built according to do not even provide the 

recommended air rate of a healthy environment which is minimum of 4 ACH. 

(HARVARD, 2020 ) (Fisk, 2017) 

As expected, students are not able to always keep physical distancing nor are 

they able to wear masks all the time. Sanitizing in most schools is done on 

daily basis even though it should be on hourly basis between classrooms. And 

finally, the cross-ventilation system in schools is not efficient especially in the 

time of COVID-19 since it is not practical to keep doors and windows always 

opened, hence lower air rate change.  
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3.2 Site investigation  
 

After understanding the challenges and the dynamics of the behavior of the 

stakeholders in the education system. We need to research approaches, 

guidelines, or design potentials in our schools, especially classrooms that 

could provide a safer environment for in person learning in the time of 

COVID-19.  

To be able to do so, First, we need to study the code for building schools in 

Egypt. As acknowledged earlier, one of the main factors to be considerations 

when re-thinking the design of educational buildings in post Covid-19 is the 

ventilation aspect. Also, as conducted from the interviews, the Egyptian 

standards for building schools match those of European standards (German) 

and there are no intentions for adjusting them in response to Covid-19. 

Accordingly, we are going to examine references for these standards with 

regards to ventilation, check if the German standards are calling for improved 

ventilation in schools after Covid-19 and finally, highlight the gaps in the 

Egyptian code or limitations in the design considerations that need to be 

considered for post Covid-19.  

Secondly, a sample school (Nefertari) has been chosen to be studied to be able 

to find gaps which we can develop to provide safer classrooms. And the choice 

was made upon availability of data and the convenience of reaching out to its 

staff and students. The school falls under the category of national private 

schools which as an education system represents only 10.6% of the population 

of schools in Cairo. However, when opening the book of regulations for school 

buildings in Egypt by the authority of educational buildings, the code for 

building national schools is almost identical to that of public schools. 

Accordingly, the first part of this phase is rechecking to what extent does the 

physical built environment of the school match the code, so we can 

understand how much of a population does this school represent with regards 

to architecture rather than the system of education. With reference to the 

literature review, potentials for developing our classroom into a safer one 

from the architectural aspect, depends on the quality of ventilation which is 

affected by areas of classrooms, corridors, and capacity of the students inside 

the classroom.  

The second part is about is comparing the results of these findings which 

represent schools of Cairo, Egypt to the proposed measures in the design of 
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classrooms. This is to highlight the gaps in our buildings that need to be 

further developed to provide a safer experience for in person learning to our 

students.  

Assessment of the standards for building schools in terms of 
ventilation  
 

To assess the standards for building schools of Egypt, first I needed to 

understand the references for these standards and on what basis are they 

designed. Unfortunately, no sufficient studies were found that justify these 

standards in Egypt and most studies were oriented towards thermal comfort 

analysis of the indoor spaces of the school. Since, according to the interview 

with Eng. Rowayda, these standards are derived and are to match European 

standards like Germany and Austria. Consequently, I researched the 

references for standards of school buildings in Germany and checked if 

standards were mainstream over all schools in all locations or are there 

adjustments that serve certain schools with different needs.  

Design standards references in the German Building Code for school 
buildings 
 

According to the federal environment agency in Germany, most school 

buildings are planned and constructed in such a way that natural or "fresh air" 

ventilation through windows shall be sufficient. However, in unfavorable 

sites, which have significant noise pollution from the surrounding area or 

excessive air pollution it is mostly common that windows are shut and there 

for do not provide sufficient air ventilation. In a classroom with standard class 

numbers, numerous air changes per hour are necessary to extract enough 

carbon dioxide created by the students exhaling from the air in the room. 

Natural ventilation with closed windows cannot provide the required air 

exchange of roughly 25 to 30 m3/h per person. Therefore, in these cases when 

natural ventilation is not adequate, mechanical ventilation options are to be 

installed to ensure sufficient air replacement even with the windows closed. 

Also, prior to applying ventilation systems, it is recommended to limit the 

influence of possibly high noise levels from outside (e.g., road noise, aviation 

noise) on classrooms when employing ventilation via windows or air vents in 

exterior walls. In that case, installation sound-absorbing ventilating windows 

or sound-insulated ventilation ducts is added to the school requirements. 

(UMWELT & GESUNDHEIT, 2008) 
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Observed limitations in the Egyptian building code of school buildings  
 

Unlike the case in Egypt, there are no obvious guidelines that ensure a certain 

rate of air change inside the classroom. Instead, there are a set of 

requirements for areas of window openings, orientation, and areas of spaces 

regardless of the climate which differs from one governorate to another, 

regardless of external factors like sun angle and glare, and noise factors from 

adjacent areas. The accreditation of a building is given to those match these 

requirements without considering the operation. Therefore, a school building 

can match the standards and still not provide proper ventilation per person 

due to crowding of students in classroom or closure of doors and windows for 

external factors like weather conditions or noise and still gets approval and 

accreditation.  

 

Changes in the design of school buildings in response to Covid-19  
 

From the interviews at the building authority, it has been confirmed that are 

no future expectations for changing or adjusting any of the regulations in 

response to covid-19 since they claim that there are no design challenges and 

that it is all operational. Unlike in Germany, although the schools are 

supposedly designed naturally ventilated and given situations when this 

ventilation is not enough to provide appropriate air change rate, external 

systems are added in order to improve that aiming to reach adequate 

ventilation even with windows closed. According to the BBC news, in response 

to covid-19 and after realizing the significance of ventilation in diluting the 

virus and reducing the risk of disease spreading, the German government 

invested approximately 500 million euros in October 2020 to improve 

ventilation systems in public buildings; schools included. In addition to 

improving ventilation systems, the UK's Health and Safety Executive suggests 

utilizing fans to disperse pockets of stale air in rooms and employing a fresh 

air source. And make sure that windows are opened between classes to 

maximize fresh air indoors. (BBC News, 2020) 
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Case study analysis Phase 1:  Studying the built environment in 
reference to the building code 

 

Figure 39- Classroom sample. Source: Author 

Figure 40 Color coded first floor plan. Source: Author 



Chapter 3: Mapping and data gathering (field work) 

95 
 

Table 1: Comparative analysis of the built environment with reference to the code for 
building regulations. 

Category Reference regulations As Built  

Building 
Orientation 

25° North east or North-West 25° North east   

Area of 
Windows 

Not less than 18% of the 
classroom area divided on 
sides of the classroom 
Min. 5m2 total  

7m2 of 39m2 
occupies 18% 
And is divided 
on both sides  

 

Classroom  . Area not less than 38m2  
. Max length is 5.8m 
. Door width not less than 1m 

Min class dim = 
6.5x6= 39m2 
Door is 1m 

 

Capacity  Min. 1m2 per student  26 students (i.e. 
1.4m2 per 
students)  

Corridors of 
classroom area 

Min. 2.4m width 2.7 is the 
minimum width 

 
 

As mentioned before, this analysis was to investigate the percentage of the 

sample Nefertari school represents with regards to factors affecting 

ventilation. 

According to findings, the school represents the public and national school 

standards for areas and dimensions of the classrooms, corridors, and 

windows which cover over a 90% of school buildings in Cairo. It on the other 

hand, does not represent the capacity of students inside the classroom. The 

space for each student is more than the recommended with an extra of 40% 

for each student giving 1.4m2 per student instead of 1m2. However, this point 

of comparison will not affect the sample representation for 2 reasons, the first 

is because public schools are overcrowded and do not follow the regulations 

and second is because this capacity rate has changed since we need to apply 

the physical distancing measures which will give students a 4m2 area each, 

inside the classroom.  
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We can then consider the school as a representative of the learning classroom 

typology for most of the school buildings in Cairo.  

Case study analysis phase 2   
 

The second part of the study is analyzing the building situation with regards 

to the mitigations proposed in the studies that are responsible for decreasing 

the spread of airborne disease inside the classroom.  

Ventilation rate  
 

The first and most important aspect for reducing airborne transmission of 

disease is the proper rate of ventilation. And as mentioned before, the 

recommended healthy rate of ventilation is more than 4ACH (HARVARD, 

2020 ), in this section we examine the rate of ventilation of a sample 

classroom in the school at its best performing state of natural ventilation to 

see if it is sufficient or needs improvement.  

In this research we are concerned with studying the built environment of 

Nefatari schools to use it as sample reference of how to take convenient 

measures to mitigate the virus to be able to open schools during the time of 

COVID-19.  

ACH is calculated by adding the total amount of “clean” air entering the room 

and dividing it by the room volume. The “clean” air in a classroom is 

calculated as the sum of the ACH from ventilation (e.g., outdoor air supplied 

by a mechanical system or open windows), from filtration of recirculated air 

by a mechanical heating, ventilation, and air conditioning (HVAC) system 

(accounting for the efficiency level of the filters in the system), and from air 

cleaning provided by a portable air cleaner with a HEPA filter. (HARVARD, 

2020 ) 

Since most schools in Egypt depend on natural ventilation, excluding 

international schools, according to the regulations from the authority of 

educational buildings. This study will focus on measures that increase the air 

rate naturally without mechanical systems. Which will be calculated by 

measuring the air flow in cubic feet per meter (CFM) by using a digital 

anemometer, excluding the air coming from filters or mechanical systems 

since they are not applicable.  
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To do so, we will measure the air flow rate inside a classroom at its most 

efficient state for ventilation, which is open windows &  doors. 

The purpose of this exercise is to investigate the average rate change of air in 

our classrooms in our schools that are built according to the country’s 

standards and regulation. 

Calculations were made in May 2021.  

Air rate change calculation equation is:  

Clean air rate is Air velocity (distance traveled per unit of time) is usually 

expressed in Linear Feet per Minute (LFM). By multiplying air velocity by the 

cross-section area of a duct or a window in case of fresh air. 

Window area= 4.5X1.2= 9 m2= 96.8752 square feet (Architectural drawings) 

Wind speed inside the classroom with windows, doors, and fans opened= 1.9 

foot/min (Average anemometer reading) 

Room Volume is: 6.5m X 5.5m X 3.05m = 109.375m3 = 3862.541673 cubic 

foot (Architectural drawings) 

ACH per hour = 1.9 X 96.8752 X 60 = 11043.7728/ 3862.541673= 2.85 

So, for the first point of analysis, the average rate of ventilation was below the 

recommended healthy rate of ventilation per hour with an average of 

2.85ACH while the recommended is a minimum of 4ACH.  

  



3.2 Site investigation 

98 
 

Materials & Placement of vents  
 

As mentioned before, research that studied the transportation of the virus 

inside the classroom claim that the placing of vents plays an important role in 

that matter. (Galloway, 2020)Whereas if vents were placed above the teacher 

the rate of transmission is decreased significantly. Nevertheless, it is claimed 

that even the strongest ventilation systems with inlets and outlets do not filter 

the virus out, they instead dilute it with rate of air renewal and most of the 

existing airborne virus is accumulated on the walls of the classroom. (Siyao 

Shao, 2020)  In this section we examine the location of vents in the school and 

the materials of the surfaces inside the classroom to check if they are suitable 

for washing and sanitizing.    

As shown in figure 29, regarding the placement of vents, there are 5 fans + 1 

behind the camera that are placed in every corner of the classroom which can 

only lead to over flooding of the air with the transmitted airborne virus. As for 

the materials, the walls are half cladded with ceramic tiles and the desks are 

made from coated metal and coated wood which makes them easily washable 

as well, and that is highly encouraged.  

 

 

  

  

Figure 41- Classroom with fans. Source: Author 
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Summary of site analysis  
 

Point of Analysis Result Comments 
Air Change rate  2.85 ACH In the most efficient 

state of cross-
ventilation the air 
change rate is 
significantly below the 
recommended. 
Therefore, external 
means for increasing 
ventilation inside the 
classroom is needed to 
be considered.  

Placement of vents  Placed in every corner 
in the classroom 

Vents are placed in a 
way to provide full 
coverage of the 
classroom with no 
directionality. Instead, 
they need to be allocated 
in a way to decrease the 
spread of disease by 
controlling the flow of 
disease transmission 
inside the classroom.  

Materials  Coated metal, ceramic 
tiles, and coated wood.  

The materials of walls 
and furniture are 
suitable for regular 
cleaning and sanitizing.  
Although this may not 
be the case in most 
schools, however it is 
recommended that it is.  

Furniture  Single student desk  Single student desks are 
more flexible than group 
desks in terms of 
keeping physical 
distances between 
students.  
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3.3 Conclusion of field work findings  
 

The findings of the challenges posed in response to covid-19 in the Egyptian 

context were to be summarized into the following main points. First, the new 

constrain of physical distancing forced a need to decrease the capacity of 

students. The challenge was to provide spaces with less capacities to the same 

enrolled number of students.  

Second, the health factor, ventilation plays a significant role in controlling the 

rate of disease transmission. It was found that ventilation aspect in our school 

designs was not enough neither before nor after Covid-19. However, the issue 

was not exclusive to only the physical built environment but to the behavior 

and operation of the building as well. Meaning, although classrooms were 

designed to be cross ventilated, from practice it was found that windows and 

doors are often closed because of other external factors and that in most times 

the ventilation system does not provide the adequate rate of air change 

needed.  

Third, the acceleration of integrating technology into the pedagogy. By the 

emergence of Covid-19 all schools had to switch to remote learning which 

compromised the quality of the learning experience as it deprived students 

from social interaction. Nevertheless, it had highlighted the gap between 

public and private schools when it comes to facilities and readiness to switch 

to remote learning. Also, it had accelerated the need for dependance on online 

technology since now schools are always at the edge of expecting to switch to 

remote learning depending on Covid19 situation of their country. The 

challenge now is reaching a win-win situation where schools efficiently 

depend on technology without depriving students from the hands-on learning 

experience nor from social interaction and the benefits of it. 
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Chapter 4: Discussion  
 

 

 

 

 

 

 

 

 

 

 

4.1 Potential for developing the education in Egypt revealed with 
Covid-19 
 

This research started with the hypothesis of believing that the main reason 

behind the need for schools’ closure in the time of the pandemic was due to 

limitations of the architecture of our schools in Egypt that were revealed post 

Covid-19. According to this assumption, the aim of the research was to further 

investigate the issue of the challenges faced that are hindering schools 

opening in the time of Covid-19 and to explore potential in developing the 

physical built environment that may also parallelly improve the quality of 

education in Egypt.  

Speaking as a student, I have experienced some of the limitations of the 

educational system in Egypt especially in the design of curriculums and the 

teaching methods. I have never expected though that these long existent 

limitations may actually become an issue contributing to the challenges faced 

in the time of Covid-19.  

As explained in the literature review, the main issue for schools reopening was 

the challenge of serving the same number of students and maintain physical 
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distancing. Capacity had to be reduced and so staggering of schedules to 

distribute the capacity was the solution along with the dependance on 

technology for remote learning which of course came with draw backs, but it 

was the fastest way to handle the situation then. As studies worked on 

understanding the norm of the virus and researched mitigations to help 

schools re-open, ventilation was the most significant aspect as it was proven 

that fresh air dilutes the virus and decreases the rate of its spreading.  

After exploring the challenges in the Egyptian context, one of the biggest 

issues faced that contributed to worsening the impact of Covid-19 on 

education, was the operation of the educational sector itself. As mitigations 

called for a decrease of capacity through blended learning methods which 

were supposed to half the capacity inside the classrooms, the situation in 

Egypt was that some classrooms especially in public schools were 

overcrowded with almost double the capacity resulting in having overly 

crowded students even after halving them.  

The following is a diagram explaining the capacity handling situation through 

staggering schedules and depending on remote learning.  

 

According to this observation, it was clear that decreasing capacity was a root 

problem in the Egyptian education system in the first place and had nothing 

to do with the design of the building itself or the area of classroom. It was an 

issue related to the increase of population and shortage of land (Eng. Rowayda 

interview,2021). Consequently, I explored other mitigations that could help 
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decrease capacity of students inside the classroom which provide additional 

spaces. Research proposes the use of existing spaces like theatres, labs, and 

playgrounds since they are used limitedly for certain activities. The positive 

aspect though of mitigation through staggering schedules, is the 

implementation of online technology in education. The Egyptian government 

in the past years had been planning for this concept for the future of 

education. The emergence of Covid-19 not only had accelerated this 

implementation it had also highlighted the limitations and potentials of such 

pedagogical approach which is very useful for designing the future of the 

Egyptian education. Some of the observed limitations, as mentioned by Dr. 

Hala Abdelsalam, is the acknowledgment of the impracticality of this 

pedagogy in early primary years and the impossibility of fully depending on 

technology and rather considering strategies for efficiently integrating it.  

Regarding the aspect of ventilation, the Covid-19 had changed the standards 

for proper ventilation inside the classroom. Before covid-19, ventilation with 

consideration to mostly thermal comfort, sick building syndrome avoiding, 

and hygiene purposes. The Covid-19 later imposed a requirement for a certain 

air rate change which is proven to decrease the rate of disease spread as 

explained in the literature review.  

After studying the ventilation situation of classrooms of Egypt, again some of 

the root causes of the poor ventilation were not exclusive to the building 

design solely. First, the code for building schools appeared to be ignorant of 

all factors that may decrease the efficiency of the design intension. The code 

is designed to match international standards but with no actual reference of 

certain requirements of air rate change or thermal comfort or so. It is ignorant 

of the fact that Egypt has 8 different climatic zones and what may suit one 

may not be enough for the other. Also, it is ignorant of the user behavior, from 

interviews and questionnaires, we concluded that at most times students and 

teachers needed to close the windows and doors for external factors 

nonrelated to the building. Although some schools have the privilege of 

provision of mechanical ventilation to compromise that, but others do not, 

and proper ventilation is crucial long before Covid-19’s appearance. So, the 

first step into addressing the problem of ventilation in Egypt in response to 

Covid-19 is to first re- assess the design of the building code to be compatible 

with all locations and considerate of all factors affecting the quality of 

ventilation. The second step is thinking of the quality of ventilation in the time 

of Covid-19 and to develop existing buildings to offer ventilation that provides 

safe learning spaces in the time of Covid. And in this matter, research had 
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proposed mitigations for ventilation improvement naturally and mechanically 

or even take education outside. When exploring the potential for taking 

education outside, it occurred to me that this proposal as much as it will help 

decrease capacity by using more existing space in addition to offering well 

ventilated spaces, it also could be a chance for the Egyptian education sector 

to re-think  the designs of the curriculum and include more experiential 

learning pedagogies which will improve the quality of education and the 

learning experience for students as explained earlier.  

Other than ventilation and capacity, after analyzing the norm of the virus 

movement in indoor spaces, the virus was found to be accumulated over 

surfaces for long hours. This acknowledgment made me consider the choice 

of materials used for finishing of the interior of the spaces and the materials 

of the furniture as well to be washable and easy to clean.  

In conclusion, indeed Covid-19 had imposed many challenges and had even 

brought up issues of exiting problems in the Egyptian education sector, but it 

had also given space for opportunities of development. The government’s 

efforts in the past years for development of education had been proven to be 

sincere and luckily some of the plans and strategies match the proposed 

mitigations in the time of Covid-19. However, these plans for development 

may not be inclusive of other aspects like prioritizing the provision of healthy 

buildings. But as the worldwide situation is calling for changing and 

developing schools design considerations, we can use this international 

movement into our favor and develop not only the buildings to be healthier 

but to adopt different pedagogies that improve the quality of education as 

well.  
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4.3 A vision for design of educational spaces post Covid-19  
 

As discussed earlier in the research, designing for educational spaces post 

covid-19 can be a gateway to enhancing both the quality of the design of the 

space as well as the adopted teaching pedagogy. As studies for an 

improvement in the classrooms to be safer and hygienic, this study calls an 

addition of a change in the pillars considered when designing educational 

spaces in Egypt to mitigate the challenges existent in the educational sector 

and the ones that were newly imposed.  

The vision for the future of learning spaces in the time of Covid-19 proposes 

two directions for improvement. One that is about improvement of existing 

learning spaces to be safer and more technologically friendly. The other is 

about a change in the concepts of designing for educational spaces to fit the 

needs of new pedagogies rather than limiting the teaching pedagogies within 

the walls of the classrooms and ask children and teachers to adjust 

accordingly.  
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First direction: improvement of exiting learning spaces (Classrooms)  
 

Classrooms before Covid-19  
 
As clarified in the figure below, the typical classroom in Egyptian schools is as 

follows.  

Windows for cross ventilation, desks that are of durable material that are not 

necessarily flexible, Desks are arranged as close as possible for holding 

maximum capacity, and classroom setup fits mostly lecturing style of 

teaching.  

 

  

Figure 42 Classroom prototype before Covid-19. Source: Author 
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Classrooms after Covid-19  
 

New design considerations for classrooms in the post Covid-19 that prioritize 
health and application of new pedagogies. First, ensure that ventilation 
achieves appropriate rate change even if including more methods either 
naturally or mechanically is needed depending on each site on its own. If 
mechanical methods were to be applied, placement of vents is to be 
considered and placed as shown in the figure below. Also, if fans were to be 
applied, it is recommended that it is placed in center and spins the air upwards 
rather than spreading it over the place. Second, furniture is to provide 
physical distancing through application of barriers. Also, the materials used 
should be washable and safe for constant sanitizing as well as it being light in 
weight to be flexible to provide different classroom settings. Third, Walls are 
to be cladded with washable finishing since Covid-19 particles are 
accumulated over them. Finally, inclusion of technology and access of internet 
inside each classroom is a must in order to implement blended learning and 
provide constant online coverage of the classrooms for children quarantining 
at home.  

 

Figure 43 Classroom design considerations after Covid-19. Source: Author 
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Second direction: Developing design considerations of educational 
spaces  
 

After envisioning the new elements of the classroom post Covid-19, this 

research proposes that a change of the vision of the strategy of designing for 

learning spaces may revolutionize the educative experience in Egypt while 

providing safe learning spaces in the time Covid-19.  

As comprehended from the interviews with the authorities, the pillars of 

designing for learning spaces were not inclusive of neither the learning 

pedagogy nor the health factor. Meaning, the way we teach is not considered 

in the design of the architecture of our buildings. And that the architectural 

standards are not considerate of providing healthy buildings with sick 

building syndromes in mind. The standards however are dependent on other 

factors related to other constrictions like budgets, land area, population, 

resources … etc. It is also not inclusive of health considerations as well and 

this concept is newly introduced with Covid-19.  

The challenge Covid-19 had put on in front of us could be an opportunity 

rather than a limitation if we choose to think beyond the situation. As Covid-

19 circumstances require new additions to our spaces, we can re-shuffle the 

thinking process to serve first the quality of offered education and manage to 

have it be a safe environment in the time of covid-19.  

It is recommended to consider implementation of learning strategies that 

enhance the student’s wellbeing and the quality of education into being more 

interactive, inclusive, and practical to produce more creative thinkers for the 

future.  

From the learning strategies that can be adopted fit such purpose and can be 

of a significant contribution to provide safe spaces in the time of covid-19 are 

the blended learning and outdoor learning strategies.  
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The following is a diagram of the recommended aspects to consider when 

designing for learning spaces for the future in the post Covid-19 era where the 

red color indicates additions, and the black color indicates existing aspects. 

The diagram calls for a shift in mindset of designing for learning spaces to be 

more integrated and inclusive of a variety of considerations that provide a 

wholistic approach for design.  

As demonstrated in figure 44, in order to provide enhanced education, 

increase the capacity of hosted students and at the same time offer a safe 

learning experience we cannot keep adopting the same design strategy from 

before Covid-19. Three more variables should be added into the equation of 

designing of learning spaces to reach the expected outcome. The first pillar is 

the health and safety, we can no longer ignore the fact that buildings designs 

play a huge role in risk management of disease spreading. Therefore, the 

general authority of educational buildings needs to collaborate with the 

ministry of health to readjust the design of the building code to respect the 

Figure 44 Design Pillars & Considerations of learning spaces post Covid-19. Source: Author 
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new needs for indoor spaces to be safe which require new constrains for 

ventilation rates, thermal comfort, placing of vents and carbon dioxide rates.  

The second pillar is the adopted learning pedagogy and the offered 

curriculum. For so long the architecture of the learning spaces has not been 

responsive to what is being taught and often the classrooms are limited in 

providing potential for learning in other ways that lecturing like experiential 

learning per say. Since one of the solutions to mitigate the challenges of Covid-

19 on educational buildings is adopting the blended learning and the outdoor 

learning strategies, this could be a great opportunity for general authority for 

educational buildings to collaborate with the ministry of education to rethink 

the design of learning spaces that match on going development of the design 

of curriculums. Luckily, the pedagogies recommended for mitigating Covid-

19 challenges are in line with the 2030 vision for education in Egypt that opts 

for inclusion of technology, integration of activities and experiential learning 

like international curriculums. Therefore, rethinking the design of classrooms 

and outdoor areas to be more responsive to the offered pedagogy shall benefit 

both the quality of education and new health considerations for the buildings 

in the post Covid-19 era. 

 The third and final pillar is the operation, as concluded from the interviews 

and field work, the ignorance of including the practicality in operation may 

cause conflict in achieving the design intent. The space is often designed with 

certain expectations that are based on carefully calculated standards but not 

practicality, external factors (i.e., climate, noise, neighboring zones ... etc.) 

and human behavior which leads do malfunction of the design. Therefore, any 

design proposal for educational spaces need to consider the practicality and 

acceptability of the application to the target user and design a maintenance 

strategy and a follow up plan to ensure the continuation of achievement of the 

design target in the long run that includes solutions for different expected 

scenarios in application.   
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Chapter 5: Conclusion  
 

 

 

 

 

 

 

 

 

 

 
Covid-19 had a negative impact on the education sector resulting in school 

closure for months not only in Egypt but worldwide. The reason for the 

school’s closure was to stop the disease from spreading and constrain it as 

much as possible. However, the issue of how to get schools to open again in 

the time of the pandemic was differently addressed from one country and one 

school to another.  

As this research explored the architectural changes that need to be done to 

provide safer learning spaces for students in the future, it had turned out that 

the challenges that need to be addressed were not only exclusive to the 

architecture nor are they exclusive to Covid-19.  

After analyzing the effect of Covid-19 on schools in Egypt then relating them 

to the challenges other schools had faced from other countries and relating 

them to the proposed mitigations that shall offer safe learning spaces in the 

time of Covid-19, it became obvious that situation is rather complex and need 

to be addressed from different angles. Some of which lead to the root of issues 

in the educational sector in Egypt as an entity rather than just the space design 

itself.  
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The concluded mitigations were divided into three categories: operational, 

pedagogical, and architectural. Each of which is responsible for the same thing 

which is decreasing the spread of the virus. Each category simply addresses 

an aspect. The operations are responsible for ensuring safety measures, 

pedagogy is to be redesigned to decrease capacity of students inside the 

classroom and the architecture is to provide better ventilated learning spaces. 

The challenges faced on the other side were more entangled and interlaced. 

First, regarding the operational measures, it had been observed that in 

practice it is not efficiently applied since it goes against the normal behavior 

of humans to always wear suffocating masks and to maintain a physical 

distance at all times, especially when dealing with children. Therefore, it is 

almost impossible to completely depend on trusting the proper 

implementation of the safety measures at all times. This leads us to the need 

to depend on other mitigations. The pedagogical mitigations proposed to 

decrease the capacity were remote learning, blended learning, and outdoor 

learning. Luckily, the government in Egypt had already started implementing 

technology in education a couple of years ago but it also came with limitations 

of its own especially for early primary stage students. But as for the outdoor 

learning pedagogy, unfortunately it is not yet a very common concept and that 

the majority school’s playground are mostly covered with asphalt and offer 

only sports courts and no learning setting. Finally, regarding the ventilation, 

the design of the natural cross ventilation in our schools does not provide the 

proper rate of air exchange per hour needed in the post Covid era in its most 

efficient state. Nevertheless, the natural ventilation system is ignorant of 

external factors like noise, climate, dust … etc. which result into an often 

closure of doors and windows or the need to provide mechanical ventilation 

which is not an option that is feasible for all schools. 
This research worked on understanding the relations between the challenges 

and tested the practicality of the mitigations. Consequently, proposed a 

different mentality for designing learning spaces in the post covid era in 

Egypt. A mentality that adds new pillars to design considerations, 

opportunities to enhance education beyond the walls of the classroom, 

potential for using the classroom time as efficiently as possible. And finally, 

make sure that any of these new considerations in the education sector 

eventually contribute to the provision of safer learning spaces with lower risks 

of disease spreading.  
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What type of school do you attend ?
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In your opinion, How successful is online learning in delivering the course
contents?

74 responses

How well do you think teachers are able to teach online ?

74 responses
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How well can your teacher give one-to-one connection with you on the
online platforms ?
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What do you think of online learning as a substitute for in-person learning ?
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Where do you focus better ?
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How well can you use the online learning methods ?
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How did the Learn from home experience affect your overall learning
experience ?
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What is the biggest challenge you faced learning from home during the
pandemic ?
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Is the lack of social connection and staying at home negatively affecting
you ?
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What do you think of going to school 3 days and learning from home the
other 2?

74 responses

1 2 3 4 5 6 7 8 9 10
0

5

10

15

2 (2.7%)2 (2.7%)2 (2.7%)
1 (1.4%)1 (1.4%)1 (1.4%)

2 (2.7%)2 (2.7%)2 (2.7%) 2 (2.7%)2 (2.7%)2 (2.7%)

10 (13.5%)10 (13.5%)10 (13.5%)

6 (8.1%)6 (8.1%)6 (8.1%)

14 (18.9%)14 (18.9%)14 (18.9%)

13 (17.6%)13 (17.6%)13 (17.6%)

10 (13.5%)10 (13.5%)10 (13.5%)
14 (18.9%)14 (18.9%)14 (18.9%)

1 2 3 4 5 6 7 8 9 10
0

5

10

15
15 (20.3%)15 (20.3%)15 (20.3%)

9 (12.2%)9 (12.2%)9 (12.2%)

12 (16.2%)12 (16.2%)12 (16.2%)

10 (13.5%)10 (13.5%)10 (13.5%)

8 (10.8%)8 (10.8%)8 (10.8%)

1 (1.4%)1 (1.4%)1 (1.4%)

4 (5.4%)4 (5.4%)4 (5.4%)

7 (9.5%)7 (9.5%)7 (9.5%)

3 (4.1%)3 (4.1%)3 (4.1%)

5 (6.8%)5 (6.8%)5 (6.8%)



5/21/2021 Students' Survey

https://docs.google.com/forms/d/1fSU0GYjW8M73F9hi46_2018muWrvtGT4x2TvBxyxKMc/viewanalytics 7/11

Which of the following do you think provides the best education quality
and safe experience in the time of COVID-19
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Safety measures inside the classroom post COVID-19

Do you wear your mask inside the classroom ?
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Are you able to always maintain physical distancing (1-2 meter distance)
inside the classroom ?
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Why don't you keep physical distancing inside the classroom ?
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How is the classroom at your school ventilated ?
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How often does the teacher open windows for ventilation?
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How often do you open doors for ventilation ?
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Why do you think the teacher does not open doors or windows for
ventilation ?
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How often are the classrooms cleaned and sanitized ?
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What type of school do you teach at ?
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What type of subject do you teach ?
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Which grade do you teach ?

49 responses

Challenges from online learning during the pandemic

How well was your school equipped to switch to online learning with the
appearance of the pandemic ?

49 responses
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How flexible do you think online learning is in delivering the course
contents ?
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How well can you personally connect / bond with students through online
learning?
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What do you think of online learning as a substitute for in-person learning ?

49 responses

How fair are online methods for evaluating the child by the end of the year
?

49 responses
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As a teacher, How good do you think you are with online teaching ?

49 responses

How well do you think the curriculum fits into the online modal delivery?

49 responses
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2 (4.1%)2 (4.1%)2 (4.1%)
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How do you think the lack of social connections is affecting the students
learning experience ?

49 responses

What do you think of mixing online learning with in class learning to
decrease attendance during the week but still assure social interaction for
students ?

49 responses
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Which of the following do you think provides the best education quality
and safe experience in the time of COVID-19

49 responses

Safety measures inside the classroom post COVID-19

Are students wearing masks at all times ?

49 responses

Fully learning from home
Blended learning (days at
school and days at home)
Full in person learning at school

10.2%

85.7%

Yes
No
Not really all the time

61.2%

28.6%
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Are physical distancing measures maintained inside the classroom at all
times?

49 responses

How is the classroom at your school ventilated ?

49 responses

Yes
No
Not really all the time

61.2%

30.6%

Windows overlooking the play
area only
Windows overlooking the play
are and windows overlooking
the corridors
Windows and fans
Windows and ACs
Only AC. Windows are fixed
and cannot be opened

38.8%

32.7%

22.4%
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How often do you open windows for ventilation?

49 responses

How often do you open doors for ventilation ?

49 responses
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What would make you not open doors or windows for ventilation ?

49 responses

How often are the classrooms cleaned and sanitized ?

49 responses

This content is neither created nor endorsed by Google. Report Abuse - Terms of Service - Privacy Policy

0 10 20 30

Weather ( too hot, too cold,
dusty … etc.)

Noise

Distracts the students

All the above

Noise and student
distraction

18 (36.7%)18 (36.7%)18 (36.7%)

29 (59.2%)29 (59.2%)29 (59.2%)

17 (34.7%)17 (34.7%)17 (34.7%)

1 (2%)1 (2%)1 (2%)

1 (2%)1 (2%)1 (2%)

Every 1-2 hours
Every 3-4 hours
Daily
Day after day

10.2%

12.2%59.2%

18.4%

 Forms

https://docs.google.com/forms/d/1KVAjm6wdDaxHnc7KULaa6bycRA44rpllZareXVXYVpc/reportabuse
https://policies.google.com/terms
https://policies.google.com/privacy
https://www.google.com/forms/about/?utm_source=product&utm_medium=forms_logo&utm_campaign=forms


 
 

 

  



 

 نبذة مختصرة 
 

تطوير المعايير المعمارية   العلمية بهدفدراسات  ال  جراء العديد من  إم  ت  جائحة فيروس كورنا المستجد  بسبب

بالمنشئات المبانيالتعليمية ،    الخاصة  اللتلبية    وأنواع أخري من  شار تنإطلوبة لمجابهة  مالتدابير االحترازية 

الباحثون إمكانات جديدة  كما  .  الفيروس . التعليم من خالل  يدرس  عداد تصميمات معمارية مناسبة  إألساليب 

 التدابير االحترازية. تلكتتوافق مع 

النظام التعليمي مما أدى إلى إغالق ما يقرب من    بأوساط العديد من التحديات  فيروس كورونا المستجد  أثار  

 بلس  ترك لنا مسؤولية إيجاد    حيث  هرين فقط بعد ظهورهجميع أنحاء العالم في غضون شب٪ من المدارس  85

مع مواكبة فيروس  ال   العقبات التي شكلها تجاه  ومرونة    ا  مدارسنا لتكون أكثر أمانبلتطوير الهندسة المعمارية  

 .التعليمألساليب التطور المستمر  

وأثرت على  جائحة فيروس كورنا المستجدنتجت عن  لتحديات التي  اإلى رسم خريطة    ليهإالمشار    يهدف البحث

نظامنا التعليمي وكيف يمكن للهندسة الخاصة بحتياجات الجديدة  اإل  للمساهمة في تلبية. وذلك  .  التعليم في مصر

رس  مداتخاذ  إمن خالل    ا  وأكثر أمان  م طورة  من أجل توفير بيئة تعليمية  تلك التحدياتالمعمارية أن تستجيب ل

البحث   ذلكيهدف    كما..    للمدارس في مصر  المعماريةنفرتاري الدولية كنموذج لدراسة الحالة التي تمثل البيئة  

 الجائحةإنتشار  ضوءرس في اإغالق المدفترة  خالل  ا الطالب والمعلمونهإلى التحقيق في التحديات التي واج

التي    كذا المدارسإبعد   فيروسال سببهاالتحديات  بامج  فتتاح  البيئة  لي  إضافة  إلددا   بدراسة    ة المعماريالقيام 

نتجت حتياجات والتحديات الجديدة التي  إلبا  المباني التعليمية الحالية مقارنة  لتحليل المشاكل المتعلقة ب  تئاللمنش

 . جائحةالك تلعن 

  اني الصحية، تصميم المباني التعليمية ، المب فيروس كورنا المستجد:  الكلمات المفتاحية

 





إقرار

هذه الرسالة مقدمة في جامعة عين شمس وجامعة شوتجارت للحصول على درجة العمران المتكامل 
والتصميم المستدام. إن العمل الذي تحويه هذه الرسالة قد تم إنجازه بمعرفة الباحث سنة ...

هذا ويقر الباحث أن العمل المقدم هو خالصة بحثه الشخصي وأنه قد اتبع اإلسلوب العلمي السليم في 
اإلشارة إلى المواد المؤخوذه من المراجع العلمية كٌل في مكانه في مختلف أجزاء الرسالة..

وهذا إقرار مني بذلك،،،
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