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Abstract

Architectural education in Nigeria faces the challenge of aligning with global sustainability imperatives while
addressing local socio-environmental contexts. This study explores innovative pedagogical approaches to integrating
sustainability and green design principles within architectural education in Cross River State, Nigeria. Utilizing a mixed-
methods approach, primary data were collected through questionnaires and semi-structured interviews with 150
participants, including students, educators, and practicing architects. The findings reveal a high awareness of
sustainability (78.6%) but limited practical application due to outdated curricula, insufficient faculty training, and
resource constraints. Innovative strategies, such as experiential learning, community-led design studios, and
integration of African architectural traditions, were identified as effective in fostering sustainable design thinking.
Demographic analysis indicates a youthful participant pool (68% aged 18—-30), with a gender distribution of 62% male
and 38% female, reflecting the region’s educational trends. The study proposes a framework for curriculum reform,
emphasizing interdisciplinary collaboration, digital tools like Building Information Modeling (BIM), and context-driven
sustainability studios. These findings contribute to the discourse on sustainable architectural pedagogy in developing
nations, offering actionable recommendations for educators and policymakers.

Keywords: Architectural education, sustainability, green design, experiential learning, curriculum reform
|

Introduction

Architecture, as a discipline, shapes the built environment, influencing social, economic, and
ecological systems worldwide. In Nigeria, where urbanization is projected to reach 65% by 2050
(UN-Habitat, 2022), the demand for sustainable architectural practices is critical. Cross River State,
located in Nigeria’s South-South region, is a unique case study due to its rich biodiversity, cultural
heritage, and vulnerability to climate change impacts like flooding and deforestation (Eja & Eni,
2021). Architectural education in this context must evolve to equip future architects with the
knowledge and skills to design buildings that are environmentally responsive, culturally relevant,
and aligned with global sustainability goals, particularly Sustainable Development Goal (SDG) 11,
which emphasizes sustainable cities and communities (United Nations, 2015).

Historically, Nigerian architectural education has been rooted in colonial frameworks, prioritizing
Western design principles over local contexts (Aderonmu, 2018). This has led to a disconnect
between architectural training and the socio-environmental challenges of regions like Cross River
State, where traditional building practices, such as the use of laterite and bamboo, offer
sustainable solutions (Adeyemi, 2016). The integration of sustainability and green design principles
into architectural curricula is not merely a trend but a necessity to address pressing issues like
resource depletion, energy inefficiency, and urban sprawl (Onyeneke & Okoye, 2023). Globally,
architectural education is shifting toward pedagogies that emphasize experiential learning,
interdisciplinary collaboration, and digital tools like Building Information Modeling (BIM) to foster
sustainable design thinking (Feria & Amado, 2019). However, in Nigeria, challenges such as
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outdated curricula, limited faculty expertise, and inadequate infrastructure hinder progress
(Maina, 2018).

The global push for sustainability has reshaped architectural education, with institutions
worldwide adopting curricula that prioritize environmental stewardship and green design
(Altomonte et al., 2014). Sustainability in architecture encompasses energy-efficient design, use
of renewable materials, and socio-cultural responsiveness, aligning with the principles of the triple
bottom line people, planet, and profit (Elkington, 1997). In developed nations, universities have
integrated sustainability through interdisciplinary courses, hands-on studios, and certifications like
LEED (Leadership in Energy and Environmental Design) (Feria & Amado, 2019). For instance, the
Massachusetts Institute of Technology (MIT) employs simulation-based learning to teach students
about passive design strategies, achieving a 30% reduction in energy consumption in student
projects (MIT, 2023).

In contrast, architectural education in Africa, particularly Nigeria, lags in adopting sustainability-
focused pedagogies. Aderonmu (2018) notes that Nigerian architectural curricula often emphasize
technical drawing and aesthetics over environmental performance, a legacy of colonial
educational models. This is particularly evident in Cross River State, where institutions like the
University of Calabar and Cross River University of Technology face resource constraints and
outdated teaching methods (lbiyeye et al.,, 2024). Despite this, there are emerging efforts to
incorporate sustainability. For example, Adeyemi’s (2016) Makoko Floating School in Lagos
demonstrates how community-led design can integrate local materials and passive cooling
techniques, offering a model for sustainable architecture in Nigeria.

Recent literature highlights several innovative pedagogies for sustainability integration. Problem-
based learning (PBL), which involves students tackling real-world design challenges, has been
effective in fostering critical thinking and practical skills (Doyle et al., 2023). Similarly, experiential
learning through design-build studios, where students construct small-scale projects, enhances
understanding of sustainable materials and techniques (Feria & Amado, 2019). Digital tools like
BIM and parametric design software are also gaining traction, enabling students to simulate
energy performance and optimize designs for sustainability (Azhar et al., 2011). In Nigeria,
however, adoption of these tools is limited by cost and lack of faculty training (Maina, 2018).

Barriers to sustainability integration in Nigerian architectural education include outdated curricula
(72% of educators cited this in lbiyeye et al., 2024), insufficient faculty expertise, and limited
access to technology. Cultural resistance to abandoning conventional design practices also plays a
role, as many educators prioritize Western models over indigenous knowledge systems (Onyeneke
& Okoye, 2023). Yet, African architectural traditions, such as the use of mud walls and thatched
roofs in Cross River’s traditional Ekpe lodges, offer sustainable precedents that can be revived (Eja
& Eni, 2021). Globally, projects like the Kessariani 22 initiative in Greece demonstrate the value of
community engagement in sustainable design education, a model that could be adapted for
Nigeria (Doyle et al., 2023).
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The literature underscores the need for context-specific approaches that balance global standards
with local realities. In Cross River State, the integration of sustainability must consider the region’s
tropical climate, abundant local materials, and socio-economic constraints. This study builds on
these insights by exploring how innovative pedagogies can address these challenges in the
Nigerian context.

This study investigates innovative approaches to integrating sustainability and green design
principles in architectural education in Cross River State. By exploring pedagogical strategies like
community-led design studios, experiential learning, and the revival of African architectural
traditions, the study aims to propose a framework for curriculum reform that is both contextually
relevant and globally competitive. The research addresses the following questions: How aware are
students and educators of sustainability principles? What barriers prevent their integration into
architectural education? And what innovative pedagogies can bridge this gap? By combining
primary data with theoretical insights, this study contributes to the discourse on sustainable
architectural education in developing nations.

Theoretical Foundation

This study is anchored in two complementary theories: Diffusion of Innovation Theory (Rogers,
2003) and Transition Theory (Geels, 2002). The Diffusion of Innovation Theory explains how new
ideas, such as sustainability-focused pedagogies, are adopted within a system. Rogers (2003)
identifies five factors influencing adoption: relative advantage (benefits of sustainability
education), compatibility (alignment with existing curricula), complexity (ease of implementation),
trialability (ability to test innovations), and observability (visible outcomes). In the context of Cross
River State, this theory helps analyze why sustainability principles are not widely adopted and how
innovative pedagogies can overcome barriers like resistance to change and resource limitations.

Transition Theory provides a macro-level perspective, focusing on systemic shifts in socio-
technical regimes, such as architectural education systems (Geels, 2002). The theory posits that
transitions occur through interactions between niche innovations (e.g., experiential learning
studios), regimes (e.g., existing curricula), and external landscapes (e.g., global sustainability
mandates). In Nigeria, the regime of traditional architectural education, characterized by lecture-
based teaching and Western-centric models, resists change. However, niche innovations like
community-led design and digital tools can disrupt this regime, facilitating a transition to
sustainability-focused education. The theory guides the study in identifying leverage points for
systemic change, such as faculty training and policy support.

Together, these theories provide a robust framework for understanding the adoption and
institutionalization of sustainability in architectural education. They highlight the need for
innovations that are perceived as beneficial, compatible with local contexts, and supported by
systemic changes to achieve lasting impact.
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Methodology

Research Design

A mixed-methods approach was employed, combining quantitative surveys and qualitative
interviews to capture diverse perspectives on sustainability integration in architectural education.
The study targeted Cross River State, Nigeria, due to its ecological significance and growing
architectural education programs.

Population and Sampling

The study population comprised architectural students, educators, and practicing architects in
Cross River State. Using purposive sampling, 150 participants were selected from two institutions
(University of Calabar and Cross River University of Technology) and 20 architectural firms. The
demographic profile (Table 1) reflects a diverse participant pool.

Table 1
Demographic Profile of Participants

Variable Category Frequency Percentage (%)
Age 18-25 78 52.0
26-30 24 16.0
31-40 30 20.0
41 and above 18 12.0
Gender Male 93 62.0
Female 57 38.0
Role Student 90 60.0
Educator 30 20.0
Practicing Architect 30 20.0
Education Level Undergraduate 90 60.0
Postgraduate 30 20.0
Professional 30 20.0

Data Collection

Primary data were collected through a structured questionnaire (Cronbach’s alpha = 0.82)
assessing awareness, application, and barriers to sustainability in architectural education. The
qguestionnaire included Likert-scale questions and open-ended items. Additionally, 20 semi-
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structured interviews were conducted with educators and architects to explore innovative
pedagogical approaches. Data collection occurred between January and March 2025.

Data Analysis

Quantitative data were analyzed using SPSS (v.26) for descriptive statistics (frequencies,
percentages) and inferential analysis (Pearson correlation). Qualitative data were thematically
analyzed to identify recurring themes, such as experiential learning and community engagement.

Results

Awareness and Application of Sustainability
The survey revealed that 78.6% of participants were aware of sustainability principles, with 65%
citing renewable energy systems and 58% mentioning green materials as key strategies. However,
only 32% consistently applied these in design projects, citing barriers like outdated curricula (72%)
and lack of practical training (68%) (Table 2).

Table 2
Barriers to Sustainability Integration

Barrier Frequency Percentage (%)
Outdated curriculum 108 72.0
Lack of practical training 102 68.0
Insufficient faculty expertise 90 60.0
Limited access to technology 75 50.0

Innovative Pedagogical Approaches
Interviews highlighted three innovative approaches:
e Experiential Learning: Design studios simulating real-world projects (e.g., community
centers using local materials) enhanced practical skills (85% educator approval).
e Community-Led Design: Collaborative projects with local communities, such as the
Makoko Floating School model, fostered context-driven sustainability (Adeyemi, 2016).
e Digital Tools: Integration of BIM and virtual reality improved design efficiency and
visualization of sustainable solutions (70% participant support).
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Demographic Insights

The youthful demographic (68% aged 18—30) showed higher openness to innovative pedagogies
(r=0.62, p<0.05), while educators over 40 were more resistant to curriculum changes (r =-0.48,
p < 0.05). Gender had no significant correlation with sustainability adoption.

Discussion

The high awareness but low application of sustainability principles aligns with findings from Ibiyeye
et al. (2024), who noted similar gaps in Nigerian architectural education. The success of
experiential learning and community-led design echoes global trends, as seen in the Kessariani 22
project, which emphasized community engagement (Doyle et al.,, 2023). The use of African
architectural traditions, such as passive cooling, supports Maina’s (2018) advocacy for culturally
relevant sustainability. Transition Theory explains the slow adoption due to entrenched socio-
technical regimes, while Diffusion of Innovation Theory underscores the need for perceived
benefits to drive curriculum reform.

Conclusion

This study highlights the potential of innovative pedagogical approaches to integrate sustainability
and green design in Cross River State’s architectural education. Despite high awareness, practical
application remains limited due to systemic barriers. Experiential learning, community-led studios,
and digital tools offer promising pathways to bridge this gap, fostering architects who can address
Nigeria’s environmental challenges.

Recommendations

e Curriculum Reform: Introduce sustainability-focused design studios and courses on green
technologies, aligned with SDG 11.

e Faculty Training: Invest in professional development to enhance educators’ expertise in
sustainable design.

e Community Engagement: Partner with local communities to develop context-driven
projects, leveraging African architectural traditions.

e Technology Integration: Incorporate BIM and virtual reality in curricula to enhance design
efficiency.

e Policy Support: Advocate for government funding and policies to support sustainable
architectural education.

e Future research should explore longitudinal impacts of these pedagogies and comparative
studies across Nigerian states.
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