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ABSTRACT:

Tackling sustainable development from a comprehensive approach still needs to be well
yielded in academia and research in the undergraduate curricula of most urban studies. This
paper presents teaching and learning experiences in architectural education in the sustainable
development field. It experiences different theoretical and practical approaches given in an
undergraduate elective course to students in the Architecture and Urban Design Program
(ARUD) at Nile University. Different teaching processes are shown through class activities, a
peer-to-peer review, linking with industries, group discussions, writing a critical review of
scientific papers, outlining the urban challenges and proposing sustainable strategic approaches
of "lost urban spaces" with a particular focus on Giza Zoo. Moreover, it raises the ability to
mandate the effectiveness of proposed solutions into applicable and integrative solving
scenarios. In summary, this research encompasses comprehensive sustainable development
approaches in architectural education to highlight the potential and beneficiaries of the
proposed methods in architectural pedagogy seeking urban development. The proposed
teaching strategies address the potential for improvement in architectural education in the
sustainability field and show initiatives for urban planners, urban designers and policymakers
to enhance public space design through sustainable development considerations.

Keywords: Architecture education, sustainable development, smart solutions, comprehensive
sustainable design
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INTRODUCTION

Although integrating sustainability into education is very crucial, it has not yet to be
fully addressed in educational pedagogy, encompassing all dimensions of sustainability
from a comprehensive approach. This research suggests varied teaching methods that
incorporate sustainable development and enhance students’ capacity for critical
thinking and research skills. This research also shows the importance of interactions
and connection between students and industry practitioners. Furthermore, this paper
demonstrates the outcomes of this comprehensive learning approach and how it might
be applied in different public spaces to be restored as part of a sustainable urban setting.

The increasing recognition of sustainability dialogues importance in architectural
education has led to extensive discussions in the literature. However, these discussions
often address the sustainability concept in fragments while not overlooking the
comprehensive nature of sustainability, that extends beyond the environmental aspect
to include all the other fundamental dimensions. This paper is structured into four parts.
The literature on sustainability in architectural education is discussed in the first section.
The second section describes the methodology of the undergraduate course teaching
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pedagogy. Part three presents the results and discussions, followed by the conclusion
section.

1. LITERATURE REVIEW

1.1. Integrating Sustainability into Education

Ismail et al. (2017) mentioned that the UK and USA cases had very diverse curricula,
and the authors needed more studies on the identification of distinctive approaches to
integrating sustainability into the program. Iulo et al. (2013) suggested four radically
different approaches to sustainability education: core value, system-focused, choice,
and specialization.

In the Asian context, studies revealed that sustainability principles were not adequately
implemented in studios, and the content was heavily biased toward technology (Rieh et
al., 2002) and digitalization (Rieh et al., 2017). Conversely, Shari & Jaafar, 2006;
Alvarez et al., 2016, found that many of the programs dealt with environmental issues,
focusing on energy, while only a few addressed socio-cultural issues. The majority of
the programs have some deficiencies in addressing economic issues, causing difficulties
in implementing sustainable programs using existing curricula. A Korean study that
looked at programs recognized by the KAAB found that there was very little attention
paid to sociocultural issues while there was a strong emphasis on technology and
environmental concerns (Rieh et al., 2017).

Salama and Amir (2005) pointed out a general imbalance among studied 18 programs
across many Arab countries. They identified three paradigms: environment-behavior
studies, sustainability and environmental consciousness, and digital and virtual
practices. They also found a general need for more integration between theory and
studies. Similarly, Benkari (2013) conducted an analytical study in the UAE and
highlighted the need for urgent global integration of the concept of sustainability into
architectural education, arguing that such integration would enhance the academic
formation of architects.

As result, universities take different approaches in offering sustainable architectural
education. There is also a need of a particular approach acquisition to integrate
knowledge of sustainability into the academic curriculum.

1.2. Sustainability in Architectural Education

In 2004, the concept of sustainability was embedded within the Conditions for
Accreditation for Professional Degree Programs in Architecture in the United States of
America (Adegbile, 2012). In 2012, a special report funded by the Carnegie Foundation
in the United States criticized accrediting systems, stating that sustainable architecture
should be mainstream, not a topic for a particular group of professionals or a trendy set
of ideas (Boyer & Mitgang, 1996). Similarly, the 2012 Sustainable Architecture
Education White Paper highlighted a global agenda for implementing sustainability in
accredited architectural education programs, highlighting the challenging task for
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accrediting bodies to balance normative requirements with academic freedom (Trachte
etal., 2012).

Scholars have proposed different approaches to sustainability integration in the
architectural education; Wright (2003) suggested three methods: full embedding,
parallel integration, and focusing on design studios as interdisciplinary workspaces
(Altomonte et al., 2012). The comprehensive embedding approach embraces the belief
that sustainable design is essential to architecture studies, and isolating it from
fundamental theory and practice is improper. El-Feki and Kenawy (2018) also
demonstrated the importance of incorporating sustainability within architectural
education, suggesting an interdisciplinary collaboration between different fields. This
paper shows specifically the 'sustainable development' course outcomes and its diverse
teaching methods at the Architecture and Urban Design Program (ARUD). The
approach to teaching taken in ARUD assumes that the nature of sustainability and its
incorporation should be embedded into many modules of the architectural curriculum.

International Union of Architects (UIA) accreditation's first criterion in educational
programs ensures the balance between theory and practice in education (UNESCO -
UIA, 2002; Guadet, J. et al., 1909). Similar to Wright's (2003) approaches, Sterling
(2001) developed an action plan to guide educators, practitioners, and decision-makers
in incorporating sustainability dialogues into education. Three main transitional stages
were outlined in his plan: policy setting, reformatory, and transformation. There are
some educational systems that have been adopted in the first stage, the next two show
more challenging reorientations towards sustainable practice. The challenge relied on
the transformative nature of education, which takes a long period of time and happens
in phases based on a particular course structure and its intended learning outcomes
(ILOs). El-Feki and Kenawy (2018) mentioned the importance of involving
policymakers to raise the awareness of students through workshops and campaigns to
encourage wider university community engagement, cross-sector collaboration, and
curriculum enhancement.

From a Dupre global perspective, sustainable development necessitates collective
knowledge and effort, as it is inherently holistic and interconnected (Ismail et al., 2017).
There is a consensus among academics, environmentalists, and government
representatives that achieving sustainability requires balancing environmental,
sociocultural, and economic endeavors (Rieh et al., 2017). The European Parliament
(2010) proposed that globally-minded and holistic professional architectural education
in sustainability is essential because the built environment is responsible for many
environmental issues. For example, buildings account for nearly more than 40% of
global energy consumption and one-third of global greenhouse gas emissions (De
Gaulmyn & Dupre, 2019).

Higher education institutions play an essential role in the advancement of sustainability.
Architects and urban planners are the professionals who play the role of integrating the
design with all the sustainability aspects to create well-designed livable urban
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environments (Gharib et al., 2022, Siraj et al., 2018; Jamieson et al., 2011; Karatepe et
al., 2012; Hattan et al., 2010; Altomonte, 2009). Sustainable architecture education has
recently been integrated into the architectural curriculum to prepare upcoming graduate
architects with the knowledge and skills to protect the environment and conserve
natural resources (Hattan et al., 2010; Filho et al., 2018). Their contribution should hold
current urban values while developing new effective values formation.

Researchers propose that the development of architectural education as a process should
initiate and facilitate more effective actions in sustainable development (Dabaieh, El
Mahdy, & Maguid, 2018; Mohamed & Ozkan, 2018). Higher education institutions are
platforms for disseminating the Sustainable Development Goals (SDGs) proposed by
the United Nations (UN), which are largely dependent on educational institutions and
the teaching curricula at schools and universities (Gomez-Galéan et al., 2020; Lopez
Lopez et al., 2019; Efthymios et al., 2009). Despite the fact that geographical context
for SDGs implementation varies significantly, these institutions decisively foster a
mindset that promotes the dissemination of SDGs principles (Zalénien¢ & Pereira,
2021).

There is also the supportive system of the “Quality Education” in embedding the
inclusion of environmental aspects in the architectural programs' curricula. It is one of
the United Nations "Sustainable Development Goals" charters, highlighting target 4.7,
"Education for Sustainable Development and Global Citizenship" (UNESCO, 2014a).
It ensures that by 2030, learners should acquire the knowledge and skills to foster
sustainable development and promote human rights, gender equality, a culture of non-
violence and peace, global citizenship, and the appreciation of cultural diversity
(Campos, 2020).

Olotuah (2000) claim that the concept of learning is not limited to acquiring academic
knowledge and skills but also includes various processes that contribute to the holistic
development of the learner. These processes encompass the physical, moral,
intellectual, and emotional aspects, ultimately shaping the individual as a contributing
member of society. The United Nations Decade of Education for Sustainable
Development was declared to emphasize the importance of education in increasing
world sustainability in the period from 2005 to 2014 (Wals, 2014). The objective was
to incorporate the principles, values, and methodologies of sustainable development
across the wide spectrum of education and learning (UNESCO, 2014b) and create a
sustainable future in terms of environmental efforts, economic viability, and an
equitable society for both present and future generations (UNESCO, 2014a).

This paper addresses the different natures of applying proposed strategies and
sustainable solutions and how they could be incorporated into education through real-
life case studies. One of these case studies is 'Giza Zoo-Park,' and how to reinvade it
was chosen to be discussed in this paper. The next part introduces the high potential of
the park to be redeveloped as an urban catalyst.
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1.3. Case Study: Giza Zoo Park

Giza Zoo Park has always been an iconic public space in modern Egyptian history. It is
now marked as the nostalgic last vestige of greenery characterized as an agricultural
hinterland in Cairo. Tourists choose to visit Egypt's well-known cultural and historical
sites over the zoo (Battesti, 2006). Giza Zoo shows problems in the whole space
discourse with fragile perspectives of sustainability strategic approaches.

Some literary reviews address the zoo public space typology, raising concerns about
animal welfare (Ward et al., 2020) and preventing them from spreading diseases. More
research worldwide is needed to resonate with the proposal of sustainable development
approaches and design solutions to construct zoo parks. Public spaces maintain good
physical and mental health, well-being, and social activities; a zoo park is a place where
multiple groups can interact and congregate, giving more opportunities for social
inclusion.

Giza Zoo Park was an initiative to be redeveloped by the students. They addressed
sustainability challenges and related issues from social, environmental, wild-life
protection, and economic dimensions. Students propose different scenarios to
reimagine the zoo as a sustainable, inclusive space and social hub that can give
longevity to animals and attract more people from different social classes and tourists
to visit. The following section will present the methodology of the course and the
associated teaching methods.

2. METHODOLOGY

The course aims to impart knowledge and develop skills about promoting sustainable
approaches by constructing a comprehensive methodological strategy incorporating
multiple teaching methods in architecture pedagogy. The intended learning outcomes
of the course are mainly to:

e Apply a few competencies concerning environmental, economic, and social
issues and the implications of development initiatives on human well-being.

e Interpret sustainability and sustainable development concepts and contemplate
related topics.

e Transfer knowledge about promoting sustainable development to face issues
like climate change, environmental degradation, and sustainable rating systems.

e Work with sustainable development indicators: human development index,
GDP, etc.

e Raise awareness of urban resilience and nature-based solutions.

e Introduce social sustainability and reflect on its concepts.

e Raise the capabilities of critical review and how to present sustainability
strategies and approaches.

e Introduce social sustainability.
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The course structure comprises multiple teaching methods to achieve the
aforementioned intended learning outcomes. First, lectures were given to the students
to provide the main theoretical background, which spread throughout the semester.
Students learned about the difference between sustainability and sustainable
development, bringing up Rostow's development model, sustainability conceptual
apparatus, and alternative development. Then, there was an introduction about
sustainable development indicators and challenges, sustainability and resilience,
indicators of resilience, and its traits, focusing on resilience challenges in coastal cities.
Most of the teaching pedagogy of sustainable development does not stress the social
dimension, which is a key pillar of social sustainability. There was a special emphasis
on the topic of social sustainability with its emergent definitions, challenges, related
socio-spatial relations, and indicators of social sustainability and its contributory factors
related to multiple scales.

There are also supported guest speaker lectures from academics and practitioners in the
course aimed at bringing the "Academic-industry linkages" collaboration value to the
learning and teaching pedagogy. Students went to "Dar AlHandasah" smart village
office buildings that earned LEED gold. They learned about environmental challenges,
climate change actions, and international rating systems. The students also had a tour
of the building and learnead its operation system and how it is energy efficient,
providing a healthy environment for its occupants. There was an additional guest
speaker from Middle and North Africa (MENA) at the World Green Council Building
who talked about the health and well-being rating system.

One of the other teaching methods in the course was a critical paper review about
various sustainability topics. This helped students gain skills, such as raising questions,
developing critical thinking abilities, and improving conceptual argumentation to
explore solutions and their associated challenges. It also helps spread knowledge about
different issues through class presentations and peer-to-peer discussions. Various class
activities fostered a good learning environment through a collaborative culture between
the students while pretaining the theoretical base of sustainability . Case study selection
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covered the last four weeks of the course, which was supported by introductory lectures
according to the project workflow (see Figure 1).

Sustainability

Urban reseliance
Sustainable development
goals (SDGs)

Social sustainability Smart Village site visit LEED Expert

Output4>C Final Project )

Lost Spaces
Urban Fragments Project

Figure 1 Course structure and its methodological approach. Source Authors

The project that has been presented to the students in the studio seeks to bridge the gap
between theory, sustainable strategies, and applications, taking on-site case studies of
"lost spaces' as 'urban fragments' in the greater Cairo region. These urban spot locations
were selected from each group (see Figure 2).

Hill of Zayed Zamalek Waterfront

Al Agouzah Waterfront Under Flyover

Giza Zoo

Figure 2 Urban Typologies in Cairo. Source Authors

Students outlined the potential and challenges associated with the issues of social
equality, segregation, quality of life, etc. The whole discourse analysis of the project is
divided into phases. Students first select an urban fragment to be re-imagined from the
sustainable development approach. They should next choose similar case studies to
their project typology, which is predefined; students can select between under flyovers,
leftover space, parks, and waterfront public space. Students should analyze public
spaces, considering the sustainable development approaches studied throughout the
course. The students have expanded their knowledge about the urban resilience
framework, sustainable development goals (SDGs), and sustainable strategies. The
analysis should consider accessibility to the site, mobility, user groups, and functional
opportunities there while addressing the economic, social, and environmental
challenges. This analysis was tackled on both micro and macro scales and should be
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induced to build upon the strategic approaches for sustainable development with
convenient proposed design solutions (see Figure 3).

Local & International

Sustainabe Solutions Case Studies

Sustainable development Urban Accessibility

goals (SDGs) Fragment Mobility

Social Sustainability Selection Social Groups

' Functional Opportunities

Index

Leftover

Introductory lecture Space

Micro Scale
{>Regular Feedbacks Meso Scale

| Macro Scale

@lenﬁﬁcation of core challeng \ |

ED
!

Proposed
Design

Figure 3 Project structure study Source: Authors

3. RESULTS AND DISCUSSION

‘Reimagining the Zoo’ is an exemplary project of sustainable urban public space design
that reflects the different teaching methods and skills used. Giza Zoo is a strategic spot
that was also chosen by Egypt’s Supreme Council for Planning and Urban Development
(SCPUD), launching the renovation of the Zoo in 2023 to preserve the old trees and
add more animal species. It is still under renovation.

Students highlighted first the issues related to social, environmental, economic, and
wildlife protection, as seen in (Figure 4). After that, they analyzed the existing condition
of the park. Many issues are related to the contaminated water lakes in the Zoo, and
some green spaces are trash collection spots. There are also poor conditions in animal
cages and their services, which affect the animal wildlife because of the poor nutrition
and medical treatment. The ‘Citadel Grotto’ in the zoo is highly deteriorated. The Zoo
should offer more services and amenities, which pose many environmental hazards and
pollution problems. The levels of analysis were built upon these issues in different

91



A sustainable development comprehensive view in architectural....  Mennatallah T., Mirame El. & Shaimaa E., P 83-99

aspects through the studies of buildings, services, social zones, routes, greenery, and
water (see Figures 4 and 5).
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Figure 4 Zoo park main issues (source: Authors developed from studio work)
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Figure 5 Analysis of the existing situation of the zoo (source: Authors developed from studio work)
There are different strategies proposed for zoo development using an integrative

approach that is built upon different sustainability dimensions. These strategies
addressed the social sustainability dimension; students stressed on public engagement
through raising awareness of sustainable behaviour and suggesting social hubs. The
environmental dimension was studied through waste diversion; it was useful to reuse
the waste from animals and trees and conserve resources, such as water conservation
and employing renewable energy resources. Moreover, enhancing wildlife is also an
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important dimension contemplated with awareness campaigns for protectorates and
animal care. The economic dimension focused on reviving revive commercial activities
and utilize the park assets (see Figure 6).
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Figure 6 Zoo Park’s proposed strategy for sustainable development (source: Authors developed from studio work)

The proposed sustainable solutions are linked to the main dimensions of the strategy to
revitalize the zoo while preserving its most significant and distinctive historical features
and considering contemporary worldwide standards. The proposed sustainable
strategies were allocated based on the existing plan of the zoo park. An accessibility
study was proposed to provide easy access solutions and achieve better circulation that
could encourage the use of bikes and electric scooters in the zoo, giving opportunities
for spontaneous social interaction. These modes of transport promote an active social
environment that encourages people to stay in the park, where they are more likely to
interact with each other. Reducing noise was suggested to provide a healthier animal
environment. There were other studies on different sustainable options considering the
land typologies and green areas and how to maximize their efficiency as social nodes
that can attract people from different socio-economic groups. Water features are
essential to provide a cleaner environment for the animals, while gray water could be
recycled and trees could be planted inside the zoo. Students proposed repurposing the
Grottos area to cohabitate with the animals while providing a better natural habitat and
supporting biodiversity (see Figure 7).
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Figure 7 Implemented strategies. (source: Authors developed from studio work)

Using waste material for upcycling was a manageable solution in different ways; there
was a suggestion of using the wood that comes from the abundant life of dead trees.
For instance, this waste could be used to build a pavilion installation as a collective
communal space in the zoo. Hippo water areas can be filtered and reused again to
irrigate the trees there. Solar panels can be used to power the water pump. The initial

master plan shows all imaginatively generated designs (see Figure 9).

Figure 8 Initial proposal of Zoo Park master plan (source: Authors developed from studio work)
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Other sustainable solutions have been proposed, such as installing an 'Energy Interlock’
in some parts of the zoo floor areas, which generates energy from the footsteps of park
users. There was also a suggestion to use a 'Reverse Vending Machine 'that enables
users to insert recycled materials that can be collected and reused. This can engage more
people for better sustainable behaviour that positively impacts the environment.
Another idea is to mobilize quickly in the zoo using solar-charged electric scooters,
which can improve the air quality and provide a pleasant walking environment in the
park. Technological and smart devices like vending ticket machines and thermal
security cameras are also used for surveillance purposes (see Figure 9).

The final project resonates with the knowledge, skills, and ability to develop
appropriate sustainable solutions from a comprehensive perspective taught and
discussed in the course. Students acknowledge the social, economic, and environmental
benefits. The critical review assignment enabled them to develop their writing skills,
critical thinking, and ability to determine what can be achieved in real life. They also
gained valuable knowledge from the guest speakers and site visits, knowing the nature
of the field studies and how the academic side is linked to the profession. This learning
experience added to their knowledge and opened multiple horizons for career choices.
The class activities and peer-to-peer review enabled the students to work in groups,
increasing their communication skills and making them more efficient in presenting
their work concisely. The final output, alongside the course work, highlighted the main
aim of exploring different methods of integrating sustainability into architectural
education and taking a step to fill the gap between theories of sustainability and its
applications.

Solar Panels

Provide shade for hippos
and power water pumping
& sanitation systems

Energy- Generating Interlock

Generating  clean  energy from
pedestrian movement.

Heat- Detecting Cameras

Surveilance cameras on the zoo fences

Bird Watching Zones

Bird watching inside cohabitat cages

Figure 9 Zoo Park suggested sustainable interventions. (source: Authors developed from studio work)

4. CONCLUSION

This research discussed integrating sustainable development approaches and solutions
into architecture and urban design programs. The research gap is tackled from a
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comprehensive approach; therefore, the central contribution to this study is to
investigate the theoretical and practical applications of sustainable development and
understand the sustainability challenges and opportunities. The integrative teaching
pedagogy presented in this paper showed the value of comprehensive methods in
fostering deep understanding and achieving sustainable development goals.
Furthermore, Giza Zoo, as one of the urban lost public spaces, demonstrates the
potential of applying sustainable interventions that initially considered while designing
parks and open spaces.

The aforementioned project was a four-week studio outcome, and there is a need for
further research in the suggested proposal from designers and decision-makers to be
taken into consideration similar case studies typology. The project requires more
extended analysis that would enhance the depth of the study and depth and could
elaborates the strategy development. Further studies on related topics, especially the
implementation of zoo parks, may deliver diverse applications and investigate recent
guidelines and international standards for achieving sustainable development that
enhances the quality of life and biodiversity.

Furthermore, an interdisciplinary exchange of eco-system expertise among decision-
makers causes economic benefits that could enhance sustainability. Finally, the
approach chosen could be better developed in future studies with integrated research
methods, such as questionnaires for the zoo's different groups and decision-makers to
gather data on other obstacles and define possibilities that can be implemented
successfully and for better assessment of the outcomes and project design evaluation.
Further development of this teaching approach in similar fields and related topics could
benefit embracing sustainability in architectural education. Despite limitations in this
research, presenting the whole process is sufficient to bridge the gap between
sustainable theories and how to narrow down the scope to reach appropriate smart and
sustainable solutions that can impact the development of the architectural education
domain.
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