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Abstract:

This study aimed to analyze the extent and trend of incorporating sustainability components into official architectural education curricula in
Iran over the past three decades and to assess their alignment with the climatic requirements of hot-arid regions. This applied study employed
a descriptive-analytical design using quantitative content analysis. The study population comprised all courses and syllabi included in four
official undergraduate architecture curricula approved in 1998, 2013, 2020, and 2022, all of which were examined through census sampling.
Overall, 187 course syllabi were analyzed according to six sustainability components: sustainable energy, green space and ecological
landscape, sustainable and local materials, water and resource management, climate-responsive and vernacular design, and environmental
education and culture. The course was considered the unit of analysis, and each course was scored from 0 to 5 according to the extent to
which each component was represented. Data were analyzed using descriptive statistics and comparative trend analysis. Comparative results
revealed an uneven and discontinuous distribution of sustainability components across the curricula. In the 1998 curriculum, climate-
responsive and vernacular design (mean=2.22) and environmental education and culture (mean=2.11) received the highest scores, whereas
water and resource management received the lowest score (mean=0.89). In the 2013 curriculum, attention to sustainable energy decreased
by approximately 57% compared with the baseline curriculum, while water and resource management declined by approximately 45%. In
the 2020 curriculum, environmental education and culture decreased by more than 40% relative to baseline. Although the 2022 curriculum
substantially restored this component, reducing its difference from baseline to approximately 4%, sustainable energy remained more than
45% below its baseline level. Sustainability concepts are present in Iranian architectural education, but their integration across curricula
remains fragmented and structurally inconsistent. Systematic curriculum revision is therefore required, particularly to strengthen sustainable
energy, water and resource management, climate-responsive design, and practice-oriented sustainability education.
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Extended Abstract

Avrchitectural education has become increasingly intertwined with the global discourse on sustainability because the built
environment is both a major consumer of resources and a significant contributor to environmental pressures. Over the past two
decades, the intensification of climate change, rapid urbanization, increasing demand for energy, and growing pressure on water
and material resources have transformed sustainability from an optional consideration into a fundamental requirement for
architectural education and professional practice. The Middle East and Eastern Mediterranean, including Iran, are among the
regions experiencing warming trends and climatic extremes at rates that create substantial challenges for thermal comfort, water
availability, urban resilience, and environmental quality (1). In this context, architectural education is expected to prepare
graduates capable of understanding environmental systems and translating climatic knowledge into context-sensitive design
decisions. International educational frameworks increasingly emphasize the integration of sustainability into curricula as a
means of developing knowledge, skills, attitudes, and values consistent with sustainable development (4, 9, 10). This
expectation is especially important in hot-arid regions, where architectural decisions regarding orientation, passive cooling,
material selection, energy use, water management, and landscape design directly affect environmental performance. Iran
possesses a substantial heritage of vernacular architecture in which passive environmental strategies, climate-responsive spatial
organization, local materials, shading, natural ventilation, and other low-energy approaches have historically been employed
to improve comfort and reduce environmental loads (5, 6). Nevertheless, the extent to which these principles and contemporary
sustainability concepts have been systematically incorporated into formal architectural curricula in Iran has remained unclear.
Accordingly, the present study examined the role and evolution of sustainability components within official architectural
education curricula in Iran over approximately three decades, with particular attention to their alignment with the climatic
requirements of hot-arid regions.

The conceptual framework of the study was grounded in the multidimensional understanding of sustainable development
and its implications for architectural education. Sustainable development, as articulated in the Brundtland tradition, refers to
meeting present needs without compromising the capacity of future generations to meet their own needs (7). Subsequent
conceptualizations emphasize the need to establish an appropriate balance among environmental, economic, and social
dimensions rather than achieving progress in one dimension at the expense of the others (8). In architecture, this balance implies
that buildings and settlements should be evaluated not merely through isolated “green” criteria but through integrated
consideration of environmental performance, economic efficiency, social well-being, resource consumption, and long-term
adaptability (2). Educational systems therefore have a strategic role in embedding sustainability into professional knowledge
and practice. The ESD for 2030 framework further emphasizes that sustainable development education should develop values,
knowledge, skills, and attitudes that enable learners to act responsibly toward interconnected environmental and societal
challenges (9). Within architecture, this requires sustainability to be integrated across design studios, theoretical courses,

technical subjects, workshops, and professional training rather than confined to isolated electives. Previous studies have
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demonstrated that iterative design processes can improve students’ ability to connect environmental information with
architectural decision-making (11), while project-based learning and environmentally oriented design studios can strengthen
students’ capacity to interpret climatic and environmental variables (12). Comprehensive reviews have likewise highlighted
the importance of systematically incorporating environmental sustainability into architectural curricula through active learning,
practical workshops, and assessments based on realistic design problems (13). These arguments formed the theoretical basis
for evaluating whether official Iranian curricula provide coherent and continuous exposure to sustainability principles.

International research further indicates that the effectiveness of sustainability education depends not only on the presence
of relevant topics but also on the pedagogical and structural manner in which they are integrated into architectural training.
Collaboration between universities and professional or industrial environments has been identified as an important mechanism
for improving climate literacy and preparing students to address real environmental challenges (14). At the same time, studies
have reported that the formal inclusion of sustainability-related material does not necessarily result in profound changes in
students’ attitudes or professional behavior when such material remains fragmented or insufficiently integrated across the
curriculum (15). A comprehensive understanding of architecture—environment relationships therefore requires simultaneous
attention to climatic, cultural, ecological, technical, and social dimensions (16). International educational initiatives such as
EDUCATE have similarly emphasized interdisciplinary integration between creative and scientific domains in sustainability-
oriented architectural education (17). Practical learning experiences also appear to be influential; for example, design-to-
construction exercises using bamboo have illustrated how direct engagement with materials and construction processes can
strengthen sustainability competencies at early stages of architectural education (18), while projects involving the reuse of
construction materials provide opportunities for students to confront environmental issues through tangible design decisions
(19). Deep-ecology approaches have also been proposed as a means of cultivating long-term environmental responsibility
among architecture students (29). Other studies have emphasized sustainable studios in hot-arid contexts, ecological urban
design, interactive teaching, digital technologies, simulation tools, and experiential workshops as effective approaches for
developing technical competence and environmental literacy (30-34). Taken together, these studies suggest that sustainability
should function as a continuous educational framework rather than as a collection of disconnected topics.

Methodologically, the present research was an applied descriptive-analytical study conducted through quantitative content
analysis. The research population consisted of all courses and official syllabi included in four undergraduate architecture
curricula approved and implemented in Iran from 1377 to 1403. These documents represented the major official curricular
frameworks available across the examined periods and were therefore analyzed through a census approach rather than sampling.
The curricula included the older foundational program approved in 1377, the intermediate revised program of 1392, and two
more recent programs, including the professional architectural engineering curriculum approved in 1399 and the continuous
bachelor’s architecture curriculum approved in 1401. The course constituted the unit of analysis, and a total of 187 course
syllabi were examined. Analysis was not limited to course titles; rather, all available descriptive components, including
educational objectives, course topics, detailed syllabi, references, exercises, and other curricular information, were considered.
Six predetermined sustainability indicators were extracted from the theoretical literature and contextual requirements of Iranian
architecture: sustainable energy, green space and ecological landscape, sustainable and local materials, water and resource
management, climate-responsive and vernacular design, and environmental education and culture. Each course was evaluated
against these six indicators using a coding form developed specifically for the study. Scores ranged from O to 5, where 0

indicated no attention to a given component and 5 indicated that the component constituted a dominant or comprehensive focus
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of the course. Coding was performed systematically through repeated review to reduce interpretive bias. Data were organized
in Excel and analyzed using descriptive statistics, comparative mean scores, and cross-period trend comparisons to identify
changes in the relative position of each sustainability component across the four curricular frameworks. The methodological
approach therefore enabled the study to assess not only whether sustainability topics were present but also the relative intensity,
distribution, and continuity of their incorporation into architectural education.

The findings revealed a clearly uneven and discontinuous pattern in the treatment of sustainability across Iranian
architectural curricula. Among the six indicators, climate-responsive and vernacular design and environmental education and
culture generally received the highest average scores, whereas water and resource management consistently occupied the lowest
position. In the 1377 curriculum, climate-responsive and vernacular design obtained an average score of approximately 2.22
out of 5, while environmental education and culture scored approximately 2.11. Sustainable materials scored approximately
1.73, sustainable energy approximately 1.59, green space and landscape approximately 1.08, and water and resource
management approximately 0.89. The subsequent 1392 curriculum showed a substantial decline in several dimensions:
sustainable energy fell by approximately 57% relative to the baseline curriculum, while water and resource management
decreased by about 45%. Climate-responsive and vernacular design also declined relative to the foundational curriculum. The
1399 program showed partial recovery in some indicators but remained inconsistent overall; particularly notable was the
decrease of more than 40% in environmental education and culture relative to 1377. By contrast, the 1401 curriculum
demonstrated a substantial recovery in environmental education and culture, reducing its gap from the baseline level to
approximately 4%. Nevertheless, this improvement was not reproduced uniformly across the other indicators. Sustainable
energy in the contemporary curricula remained markedly lower than in the foundational curriculum, and water and resource
management continued to receive limited attention despite the particular importance of water scarcity in Iran’s hot-arid regions.
Sustainable materials and green-space-related content also fluctuated without demonstrating a stable upward trajectory. These
results suggest that newer curricula have not necessarily produced progressively stronger integration of sustainability. Rather,
the older 1377 program displayed comparatively greater structural alignment with several sustainability components, especially
climate-responsive design, environmental education, and sustainable materials. The observed pattern supports broader
international concerns that sustainability education is weakened when content is dispersed across isolated courses instead of
being integrated systematically throughout the educational structure (13, 20, 21). The persistence of low scores in water
management and energy-related education is particularly significant in light of the climatic vulnerabilities of hot-arid regions
and the need for architectural training to respond directly to environmental constraints (35, 36).

Overall, the study concludes that the principal weakness of sustainability education in Iranian architecture programs is not
the complete absence of sustainability concepts but the lack of coherent, continuous, and structurally integrated placement of
these concepts throughout the curriculum. The comparative analysis of the four programs demonstrates that sustainability
components have developed through fluctuating and sometimes contradictory patterns rather than through a consistent
progression toward greater environmental integration. Climate-responsive and vernacular design and environmental education
have maintained relatively stronger positions, but even these components have experienced substantial variation across
curricular periods. More critically, water and resource management and sustainable energy remain insufficiently represented
despite their direct relevance to Iran’s climatic conditions, particularly in hot-arid regions. Sustainable materials, green space,
and ecological landscape also require more systematic positioning within foundational, technical, and design-oriented courses.
The findings therefore indicate a need for structural curriculum revision in which sustainability is treated as an organizing

educational principle rather than as a set of dispersed subjects. Such revision should strengthen the continuity between
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theoretical instruction, technical courses, design studios, environmental analysis, and practical projects, while ensuring that
students repeatedly engage with energy efficiency, resource management, water-sensitive design, local and sustainable
materials, ecological landscape planning, and climate-responsive architectural strategies throughout their education.
Establishing explicit, locally adapted sustainability indicators and incorporating measurable learning outcomes into course
descriptions could also improve the consistency of implementation and assessment. Ultimately, the effectiveness of
architectural education in responding to contemporary environmental challenges will depend on its capacity to connect
sustainability principles with Iran’s specific climatic, cultural, and professional conditions and to prepare future architects who

can translate environmental knowledge into coherent and context-sensitive design practice.
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