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Abstract 
In 2014, The Egyptian Ministry of Education carried out the latest strategic plan for developing pre-
university education that promotes using Active Learning technique, especially in the primary stage. 
The main objective of this research is to set up a reference guide for enhancing the current situation of 
Egyptian Primary Public School design that shows a great controversy between Architects, Designers, 
The General Authority for Educational Buildings and the proposed strategies assigned by the Ministry 
of Education. Accordingly, Three main parts have been incorporated, the theoretical, the analytical 
and the empirical ones. In the theoretical part, a comparative evaluative study is introduced between 
the local design strategy (Teacher-Centered Learning) and the global design strategy (Student-
Centered Learning). The Analytical part includes a detailed comparison between two local Egyptian 
international schools and one global school. The main purpose of this part is to analyze them by using 
the latest classification of design patterns by Prakash Nair and Randall Fielding for Active learning 
school Environment as an assessment tool focusing on the key elements in architectural design to 
enrich the realms of students experience; Spatial, psychological, physiological and behavioural 
aspects and its corresponding attributes upon the extent of interaction between students and teachers 
with their surrounding Environment. While in the Empirical part, various methodological approaches 
including non-participation observation to local users (main involved users of target groups) in addition 
to a series of questionnaires are discussed. The result of the study reveals a Comparative Evaluative 
study between the two strategies and concluding the best practice for Active Learning Primary School 
design to be compatible with the Egyptian future strategic plans and culture. 

Keywords: Active Learning, Interactive Learning Environments, Holistic Learning, Modern Education, 
21st Century schools, Collaborative learning, School facilities, Learning styles, public schools, 
Innovative schools. 

1 INTRODUCTION 
Primary education in Egypt is an important and serious issue that must be classified as a main 
national priority. According to the UNICEF, approximately 32% of the population in Egypt is under 15 
years old [1], which makes them a future effective strength that can be exploited for the benefit of the 
nation and its renaissance. But with the current educational typology; Rote Memorization (Teacher-
Centered Paradigm), there is no hope to develop the society. In 2014, The Egyptian Ministry of 
Education adopted a new education development plan named by “Strategic Plan for Pre-University 
Education, 2014 – 2030” [2]. In this plan, Active Holistic Learning technique has been embraced for 
the primary stage Learning environment in order to fit with the educational goals, where the student is 
actively engaged in the learning process while the teacher becomes only a facilitator. Active Learning 
requires applying several strategies techniques and higher order activities including analyzing, 
synthesis, problem based learning, evaluation, learning in teamwork in a collaborative way with the 
help of information communication technology (ICT). However, the design principles set by the 
General Authority for Educational Buildings (GAEB) is not in parallel with the previous mentioned 
national strategic plan. 

Egypt is ranked number 148/148 in quality of primary education [3], which expresses the high 
deficiencies in this essential stage as they possess a wide spectrum of educational, planning and 
learning environment design problems especially in the public schools, despite being the foundation 
stage of knowledge, in which students gain vital skills of communications and improvements. On this 
base, this research will focus on the primary stage. 
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The main objective of this research is to introduce findings and recommendations that can be used to 
develop the local design principles for traditional static schools, and to turn it into active holistic 
learning schools, to follow the strategic development plans. 

Previously in section one the researcher introduced the problem background, and then in section two 
discusses methodologies of the research. Section three introduces a comparison between Teacher-
Centered learning (the Egyptian current situation) and Student-Centered learning (the targeted future 
strategies in developing schools). Prakash Nair and Randall Fielding design approaches will be 
summarized in section four. Section five presents the analysis of the case studies based on the 
classification in the previous section. Section six includes the research findings and recommendations  

2 METHODOLOGY 
Three main methodologies in this paper have been incorporated; The descriptive methodology used in 
the theoretical part, The comparative analytical methodology and the Empirical methodology, at which 
observation, analysis and a series of questionnaires of targeted groups are carried out in Egyptian 
international schools which is the main methodology that targets how to use their approach in 
developing the design of public primary schools in Egypt. 

3 ROTE MEMORIZATION VERSUS ACTIVE LEARNING IN EGYPTIAN PUBLIC 
SCHOOLS (TEACHER-CENTERED LEARNING VERSUS STUDENT 
CENTERED LEARNING) 

In this section, Rote Memorization represents the current situation of egyptian primary education will 
be compared with the Active Learning to show the huge gap between both strategies. In general, 
Knowledge is transmitted from professor to students in the Rote memorization method, while students 
passively receive information in text books. This method has some characteristics in the learning 
environment such as; arranging desks in rows, chalk board, chalk dust and black boards…etc.  

Unfortunately the situation in Egypt is much worse, that the public primary schools suffer from many 
issues for instance; poor and insufficient educational facilities, large number of students, that can 
reach in some cases over 70 students in the same classroom [2], no enough desks which makes 
every 4 students occupies one desk as shown in Fig. 1, unqualified teachers, lack of building 
maintenance, lack of technological resources….. etc. 

    
Figure 1.Public Schools in Egypt [4] [5] [6]. 

Active Learning is any instructional method that involves students directly and actively in the learning 
process by doing learning activities and makes them thinks about what they are doing. This can be 
achieved by traditional and non-traditional learning activities ranging from direct learning of ideas that 
are explained in a web-page, book, lecture, video, TV or radio show...etc. to learning by discovery and 
problem based learning that can involve students working cooperatively in pairs [7] 

This method has some characteristics in the learning environment such as; arranging desks in groups, 
interactive white boards, different learning settings including individual learning, integrating 
technology… etc.  
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Figure 2. Traditional plan Vs.  Active learning plan. 

The challenges that stand against the transformation of the Egyptian primary schools from the rote 
memorization environment to the active learning environment are listed and summarized in Fig. 3. 

 
Figure 3.Current situation and key challenges in Egyptian primary schools. 

4 CLASSIFICATION OF DESIGN PATTERNS INTRODUCED BY PRAKASH 
NAIR AND RANDALL FIELDING 

A holistic learning approach is achieved in the planning process by creating a shared educational 
vision between curriculum, stakeholders, architects, teachers, parents, students and community 
members while engaging them with a series of workshops and planning sessions to explore how 
schools can be organized, configured, and designed to support their educational vision.  

Prakash Nair and Randall Fielding design approaches have been chosen due to the following; they 
are superior in having the best school portfolio for innovative school design worldwide as their designs 

8557



deals with educational problems and projects, possess more than 500 case studies from 47 countries, 
achieving dozens of design awards from the topmost organizations in the field.	  They provide architects 
and designers with 29 design patterns for creating healthy, functional and creative learning 
environment design. These patterns will be summarized in the following subsections so it can be used 
as an evaluative tool for the case studies in this research. 

4.1 Parts of the whole 
This subsection describes specific functional areas of the whole school. However, not every school will 
contain all the parts, some customized spaces designed to meet special functional needs; The number 
of students in learning studios/classrooms must be ranging from 20 to 25 pupils with average area 75 
to 120 m2. These classrooms also should be a flexible to accommodate different learning modalities 
such as individual, small and large group activities, as illustrated in Fig. 4(a). Two learning studios can 
be connected through moveable acoustical walls or movable furniture to form learning suite, as in Fig. 
4(b). Small learning community (SLCs) can be achieved in large schools by dividing the school into 
several smaller groupings of classrooms ranging between 80 to 150 students to create several SLCs 
on the same campus and connecting them by a learning street like in Greenman elementary school, 
as shown in Fig. 4(c). The welcoming entry should be inviting, friendly with a signature element, 
covered entry, community space, kitchenette and the administrative space. Students display spaces 
by the entrance can add a powerful message to the school mission. as in Fig 4(e). Fig. 4(f) shows 
lockers should be designed in bulky zones for students to access their belongings under constant 
passive supervision. Student’s lockers must be 12 to 15 inches and 18 inch deep in order to store 
laptops, book bags and small student’s projects. Science lab suite consists of active lab, student 
display space, messy projects area, soft seating and storage area, as in Fig. 4(g). There are also 
additional spaces for science such as R&D Science Lab Suite, Horticulture Lab-Greenhouse and Da 
Vinci Studio. art, music and theater were considered “soft” sciences” but it is very important to get 
better education. Physical fitness is important for the health condition and can be achieved by different 
types of spaces, as in Fig. 4(h) such as; gym, dance floor…etc. Casual eating areas must contains a 
centralized kitchen which contains round tables with four to six seats and project tables that serve as a 
learning commons while connecting it to outdoor areas. The philosophy upon designing bathrooms is 
to be more hygienic, well decorated, colorful, well lit, cheerful and adjacent to the learning commons 
for passive supervision [8]. 

 
Figure 4. (a) Learning studio, (b) Learning suite (c) Greenman elementary school that has three SLCs  

(d) Welcoming entry (e) Student display space (f) Individual storage (g) Science labs,  
arts labs and life skills areas (h) Physical fitness. [8] 
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4.2 Spatial Quality 
These are patterns that describe the quality of a given space or spaces and cut across functional 
areas. Transparency is a sense of openness for increasing day lighting and passive supervision while 
having acoustics separation, as in Fig. 5(a). Architects must orient student’s areas to maximize the 
visual access to exterior vistas of at least 15 meters away from them, as in Fig. 5(b).Teachers must 
encourage the use ICT by using: laptops, computers, interactive whiteboards…etc., as in Fig. 5(c). 
Connection to outdoors is required in the learning process either by having a transparent side, interior 
courtyards, open terrace in the upper floors or by using a provision for landscaped horticulture 
gardens. Soft seating is used to enhance the student’s ability to study independently or in small 
groups. School spaces must be flexible to turn from one functional space to multi-functional space 
either by having a movable furnisher, common transparent rolling up doors between different 
spaces, flexible movable partitioning system or by extending the learning to outdoor areas. 
Teachers are required to work in teams, participate in professional development plan, be engaged in 
the flexible learning environments, so they need offices, storage, staff lounges, space for group 
learning supported by ICT, lighting, Ventilation, acoustics, views, furniture and vistas. Five main 
overlapping principles to achieve secure design including; eyes on the street, welcoming, secure 
entrance, transparency, learning space configuration, safe community involvement) [8]. 

 
Figure 5. (a) Transparency and Passive Supervision, (b) Interior and Exterior Vistas (c) Dispersed 

Technology (d) Soft Seating. [8] 

4.3 Brain Based 
Patterns in this category deal with the spaces that stimulate the brain. Campfire space must have 
good sound reflectors, raised stage, data projection, ICT, flexible seating areas, as in Fig. 6(a). 
Watering hole space allows students to gather for social interaction or to learn in different modes, 
as in Fig. 6(b). Cave Space is created so that students can study individually in libraries or room, as in 
Fig. 6(c). Design for Multiple Intelligences (MI) theory can affect spaces design to accommodate 
different intelligences to create interesting, flexible and exciting learning environments, as in Fig. 6(d). 
Shared learning resources and library should contain Multi-media display, printers, wired and wireless 
digital network, Learning breakout spaces…etc. [8] 

 
Figure 6. (a) Campfire Space, (b) Watering Hole Space (c) Cave Space (d)  

Design for Multiple Intelligences [8]. 

(e) 

8559



4.4 High Performance 
High performance is a term that applies to the efficient operation of the building environment. Daylight 
can be introduced in to school buildings in many ways including windows, skylights and light 
shelves…etc. It is vital for having a source of lighting, reducing the energy consumption and having a 
positive effect on both creating healthy warm environment and physiological aspects, as in Fig. 7(a). 
Natural ventilation helps in creating a healthy environment by reducing the amount of toxins in the 
air. This can be achieved either mechanically or naturally by having windows to circulate fresh air 
to the required spaces, as in Fig. 7(b). Plenty of windows are required for warm lighting and can also 
be used for highlighting certain elements, as in Fig. 7(c). Sustainability can be an excellent 
learning tool to environmental science, architecture, construction … etc., as in Fig. 7(d). 

  
Figure 7. (a) Day Lighting (b) Natural Ventilation (c) Learning, Lighting and Color  

(d) Sustainable Design as a 3d Text Book [8]. 

4.5 Community Connected 
Schools must contain either a signature element that is special and unique or to make the architecture 
of school itself as a signature element with an identity, in addition to connecting the schools to the 
community by locating it in the heart of the community with a welcoming entry while extending the 
school facilities to the late evening and weekends to serve the community. [8] 

5 CASE STUDIES 
The local case studies are chosen to find out the best practice of Active Learning according to the 
Egyptian culture and experience. And due to the lack of this experience in public primary schools, the 
researcher find out that the best practice have been done in the Egyptian international schools, so 
according to this reason, the researcher shift from taking the Egyptian public schools case studies into 
the international schools to study their experience that can be implemented easily in the future for the 
public primary schools, While the global case study is chosen to be designed by Prakash Nair and 
Randall Fielding as most of the design patterns proposed by them, which were discussed before in 
section 4 is already implemented thus, the researcher intended to study it to take the experience, 
compare and to Evaluate it with other Egyptian International Schools  
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Table 1.  Comparative study between local (Egyptian) and global Case studies. [8] - [18] 

Local Case studies Global Case studies 

British Columbia Canadian 
International School.(BCCIS) 

The British International School 
(BISC) 

Norma Rose Point School 

Parts of the Whole 

Classrooms are flexibly organized based 
on the daily schedule, but there isn’t 
enough flexibility for creating SLC. 

 
The school has a welcoming, inviting, 

friendly and secured entry with a 
beautiful landscape

 
Students display their work in the inner 

hall and gallery while The main 
circulation corridor is designed to include 
the bulky lockers for students to access 
their belongings under constant passive 
supervision. Students are divided into 

groups with teachers for science day, to 
do experiments and project based 

learning in inner hall or outdoor spaces 
Teachers work with students on 

developing arts and music skills either 
one to one or in groups while arranging 

events like BCCIS got Talents

. School 
provide various places for developing 
physical fitness of students such as 

pools, climbing walls, playgrounds, track, 
indoor hall and bike riding…etc. 

 
Cafeterias is a colourful shaded eating 
areas connected to the outdoor serving 

healthy food 

  

Classrooms contain ergonomic 
furniture, which offers a huge flexibility, 

but there is no enough flexibility for 
creating SLC. 

 
The main entrance is welcoming, 

inviting, and friendly in front of the bus 
drop off area. 

 
Students display their work through 
events like work tray day and grades 

exit points. They has their own lockers 
along the corridors in front of 

classrooms, to store personal items, 
bags, ..etc.. Students are dressed up as 

a scientists in science day doing 
experiments in many spaces such as: 
indoor, outdoor, digital and personal 

spaces. 

 
Student’s art and music skills improve 

by having bands, choirs, creating 
competitions, such as: BISC's got 
Talent. BISC provides high quality 

facilities such as: gym, running track, 
tennis, volleyball and basketball 

courts..etc. that develop technical, 
social and personal skills. 

 
BISC promotes healthy diet nutrition 
and regular hydration for student’s 

health and safety

. 

The school is divided into 9 SLC’s; 
arranged as a central model with 

central commons and ranging from 3-5 
groups consists of 90-125 students  

 
A welcoming entry is formed by 

connecting different wings of 
administration and commons

 
The school commons is considered as 
a gallery for displaying students work. 

Students access their belongings 
through lockers in the students learning 

commons, to ease the passive adult 
supervision of teaching staff. Science 
and art is combined through maker 
space studio and Da Vinci studio for 
explorations that encourages active 

learning.  

 
Music room area is around 140m², 

where activities by using hands, foot 
..etc. exercises took place. There is 

also an outdoor amphitheatre and two 
gym in the school; the renovated main 

gym which is designed with a huge 
vault and the second gym is newly 
designed multipurpose space with 

skylight 

 
In culinary art room, students cook with 

herbs grown on the garden terrace 
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Spatial Quality 

Classrooms is provided by 
transparent windows overlooking 
corridors, inner court and outdoor 

areas, which increases day lighting , 
natural ventilation, passive 

supervision, interior and exterior 
vistas, but  the negative point in 

design is that the inner court doesn’t 
accommodate active learning, also 
classes are not connected directly 

with outdoor spaces 

 
Technology is used the learning 

process by using interactive smart 
boards, tablets, laptops and 

computers. Soft seating is used in 
library by using pillows and bean bags 

 
Classrooms/inner hall are flexible to 

accommodate different learning 
modalities and are used for special 
events such as: science day or as a 
student display space or as a sports 
hall. Teachers are a B.C. certified. 

They goes through an annual 
evaluation and a training professional 

development plan. For safety and 
security issues all stages are 

compacted in one building with 
separated zones with a main 

Entrance that leads to the 
administrative spaces. 

 

Classrooms is provided by wide 
windows overlooking corridors, inner 

court and outdoor areas, which 
creates a scene of openness while 

having acoustic separation and 
increasing day lighting while 

providing passive supervision. BISC 
is designed with Arabesque 

architecture that provides shaded 
courtyards, fountains, trees and 

shrubs which can be visually 
accessed and it is used for various 

events

 

 
Technology is introduced through 
interactive electronic whiteboards, 

computers, laptops and 
tablets….etc. Soft seating is used by 
having carpets, pillows, couches and 

bean bags

 
Classrooms/courts are flexibly 

designed for multiple intelligence to 
accommodate different learning 

modalities and school events such 
as grades exit points and graduation 
parties. Teachers are UK maintained 

or COBIS accredited, and they go 
through continuous professional 

review and development process. 
BISC provides a caring, friendly and 
safe environment for all students.it 
also make students participate in 

charitable community events 

 

Learning studios is provided by 
large garage transparent doors to 

allow flexible work groupings, 
supporting a variety of differentiated 

learning, transparency, passive 
supervision and to create a scene of 
openness due to large transparent 
facades which can enable outdoor 

classrooms learning. Also staff 
rooms are provided with large tall 
windows to allow supervision for 

student’s commons. 

 

 
Technology is for projects, problem 

based learning and individual 
learning by using laptops, 

computers and IPad. Soft seating 
are used according to the learning 

modality. 

  
Learning studios are flexible with 

garage doors and flexible furniture 
that can be rearranged by students 

and teachers according to the 
learning objective. Teachers 

collaborate in the same space, 
teaching and supporting together 

due to the strategy of learning 
communities and learning 

commons. For safety and security 
overlapping principles of secure 

design The community is invited to 
the school playgrounds, visually 
linked and supervised from the 

street 
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Brain Based 

Multipurpose room serves as campfire 
space for events. 

 
The idea of watering hole space, 

learning commons and cave space is 
not valid. Library is a multileveled 

space designed for multiple 
intelligence. 

 

BISC’s theatre serves as a campfire 
space. 

 
The idea of watering hole space is 
not applied while cave space and 
junior pupils council is identified in 

the library. 

 

The ideal concept of campfire 
space is not valid, but it has 

Multipurpose unit. 

 
Learning commons can be 

considered as a watering hole 
space which is designed for 

multiple intelligences and so as 
the library  

 

High Performance 

Day lighting, natural ventilation is 
introduced to classrooms by large 

windows on both sides, with blinds to 
avoid glare and reduce the energy 

consumption. Learning spaces 
lighting is florescent that doesn’t 

support different learning modalities,  
while in student display spaces 

contains spot lights directed to the 
drawings.  The school does not 
support sustainable elements at 

School as 3D Textbooks 

Day lighting, Natural ventilation is 
introduced to classrooms by large 

windows on both sides, with blinds to 
avoid glare and reduce the energy 

consumption. The typical classroom 
walls is painted by white color full of 

drawings on it, while the library has a 
colorful walls, while it’s lighting is a 
combination between natural and 

artificial lighting. The school does not 
support Sustainable Elements at 

School as 3D Textbooks 

The building is oriented to east 
west to maximize day lighting and 
natural ventilation for creating a 
healthy environment. The school 
support sustainable elements at 
school to engage students in the 

learning process by integrating the 
following in design; interactive 
sundial utilizing rain water, bio 

swales and detention ponds. The 
School is targeting LEED Gold 

certified. 

Community Connected 

The school is located at the heart of el 
Shorouk city, and it is connected to 

the community by extending the 
school facilities to late evening.  

The school is located in the heart of 
6 October and has many facilities 

around it. The school facilities 
extends to late in the evening for 

community use  

The School Logo and slogan 
contains several colors, which is 

the same colors of the interior 
design of school thus creating an 

interactive theme. 

6 DISCUSSION 
According to the previous section, BCCIS and BISC classrooms contains flexibly arranged furniture 
but they are not enough for enlarging classrooms to create learning suites compared with Norma Rose 
Point school classrooms which contains ergonomic furniture that can be rearranged and can be 
enlarged by opening the transparent garage doors. Local schools don’t have a school learning 
commons, in which interactive collaborative learning can take place with a variety of modalities 
compared with Norma Rose point that is designed by using central model. The Egyptian schools aren’t 
divided into SLC’s which is a common negative point in the two case studies in addition to neglecting 
sustainable aspects while Norma Rose Point School is targeting LEED Gold certification. 

7 RESULTS 
The results of this study are concluded from site visit, comparative study and teacher’s survey in 
international schools in Egypt which releases that about 75% of the teachers uses Student-Centered 
Learning, technology, strategies such as think-pair share, class discussions..etc. in the learning 
process and about 25% in BCCIS think that the learning spaces aren’t well designed to meet their 
expectations while in BISC more than 80 % thinks that the learning environment needs modifications. 
And about 60% in BISC thinks that the design of spaces doesn’t arrange different modalities. 
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8 CONCLUSIONS AND RECOMMENDATIONS 
Current efforts are consumed in setting strategic development plans for the primary stage targeting 
Active Learning technique and as there is no obligatory reference guide produced from a shared vision 
there is a great failure in the public school learning environments design. On the other hand, the 
resultant architecture of international schools in Egypt to reach the same approach, doesn’t reach the 
global level. So The intent of this paper was to explore new design strategies to ease implementing 
this typology in learning. Thus, some recommendations have been deduced for developing public 
schools as follows; (1) The number of students shouldn’t exceed more than 25 students per class (2) 
The school design should contain several places for accommodating different modalities. (3) The 
school design should consider sustainability for both environmental approach and to be implemented 
in the learning process. (4) Schools must contain spaces for learning commons. (5). Different learning 
spaces should offer more flexibility. (6) The classroom area ranges from 75-120 m2. (7) Teachers 
must be trained to teach by active learning technique. (8) Implementing ICT in the learning process 
and their requirements in design. (9) Student’s assessment should exceed the final exam (10) 
Creating opportunities for students to display their work. (11) Required periodical maintenance for 
school facilities. (12) Offering spaces for team work, individual study, group activities and working in 
peers.  
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