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Abstract
	This study examines how discourse surrounding heat waves impacts the educational trajectories and community resilience in Karachi’s Machar Colony, an informal settlement severely affected by climatic extremes. Through a detailed anthropological and sociolinguistic discourse analysis, the research delves into the sociospatial dynamics of disaster response and educational continuity, bridging ecological, political, economic and cultural perspectives. The research highlights how narratives around heatwaves shape public understanding and policy responses, focusing on human and educational dimensions rather than broader economic and health impacts. The vulnerability of Machar Colony’s residents to heat waves is exacerbated by infrastructural inadequacies and historical neglect, making them particularly susceptible to the adverse effects of extreme temperatures. By examining government policies, media portrayals and educational materials, the study explores how these narratives influence community perceptions and actions regarding climate adaptation. The study also considers the role of madrassahs (Islamic schools) in shaping community responses to climate challenges. It investigates whether these religious educational institutions reinforce passive attitudes towards climate change or serve as catalysts for enhancing community resilience. In highlighting the interaction between educational disruptions and climate extremes, this research underscores the need for integrated strategies that enhance resilience and educational continuity. By providing a nuanced understanding of how discourse shapes lived experience in high-risk environments, the study aims to inform effective context-specific policy responses to enhance disaster preparedness and educational resilience in urban informal settlements. 

	In 2018, The Dialogue Earth published journalist Amar Guriro’s story from Machar Colony. Among the remnants of mangroves and the sweltering labyrinth of makeshift homes lived Samooda, a widow and mother of seven. Samooda, like most of the residents of the densely populated slum, worked at a nearby crab factory. Amidst this community of other daily wage laborers, fishermen and factory workers, Samooda's small shack—made of corrugated iron sheets under stones to prevent them from flying off—became a furnace under the relentless sun.
 On a fateful Friday in the summer of 2015, as the temperature soared unprecedentedly, two of her children, Noor and Rasheed, began to exhibit signs of severe heat stroke—vomiting and complaining of unbearable headaches. With her heart sinking and panic setting in, Samooda rushed her suffering children to the local clinic, only to face the deepest agony of her life: by nightfall, her nine-year-old daughter breathed her last, and by the next morning, her sixteen-year-old son followed (Guriro, 2018).
Noor and Rasheed were among the 33% of children in Machar Colony who received some form of formal education, a statistic reported by Imkaan in 2024. Tragically, they were also among the 1,271 lives claimed by the merciless heatwave that year, a catastrophe that saw hospitals in Machar Colony overwhelmed with over 40,000 cases of heatstroke among its approximately 700,000 residents (Guriro, 2018). Most of these cases were young children like Samooda’s, thereby highlighting the stark reality of survival in such harsh conditions.
Determined to shield her remaining children from a similar fate, Samooda made a bold decision that next year. Selling her only goat, she gathered enough funds to move her family to a slightly better location within the colony. Here, she constructed a hut from wooden logs, palm leaves, cloth sheets, and gunny bags—a modest improvement but a fortress against the heat in her eyes. This new home was perched precariously on reclaimed land, an area borne from the environmental degradation of mangroves, with building debris holding back the encroaching waters.  
Despite these efforts, the challenges persisted. The profound grief experienced by Samooda’s family and the measures she took for protection reflected a community in perpetual adversity, grappling with the consequences of a recurrent and escalating environmental crisis. The breeze that once swept through the mangroves now barely whispered past her new abode, blocked by the dense thicket of stunted trees. The stagnant seawater, mixed with sewage, “boiled” around her hut, creating a stifling atmosphere that forced her to seal off any openings with cloth. Inside, Samooda and her children would fan themselves tirelessly, seeking respite from the oppressive heat. In the face of these relentless summers, Samooda evolved a set of survival strategies borne from both necessity and ingenuity. The first strict rule—during the peak heat months, her children were forbidden from going outside. 
In May 2024, as temperatures soared past 40 degrees Celsius, Karachi's response was to close schools for an entire week, majorly contributing to the disruption in the education of 26 million children across the country (Save The Children, 2024). This preventive measure, while necessary, underscored the relentless challenges posed by extreme weather conditions exacerbated by climate change. By July, the crisis intensified, prompting an extension of the summer break by two weeks for an additional 100,000 schools in southern Pakistan (Barron’s, 2024). This decision was a desperate measure to protect students from the sweltering heat, reflecting the urgency of safeguarding the young population in the face of increasing climate extremes.
For Samooda, as for many parents, these measures, while necessary, spelled a dire interruption in her children's education—yet another hurdle in a life filled with many. The closure of schools was more than a logistical inconvenience; it was a stark reminder of the precariousness of life in Machar Colony and similar communities. With the second highest number of out-of-school children globally (Education Cannot Wait, 2024), Pakistan's educational crisis deepened, highlighting profound infrastructural deficiencies and socio-spatial inequalities. Such recurrent calamities not only threatened lives but entrenched educational disparities, leaving the future of countless children in jeopardy. Through Samooda’s eyes, the narrative of Machar Colony became a microcosm of a national crisis, where the fight for survival against climate extremes and the quest for educational continuity were inextricably linked.
Amidst this backdrop, this exploratory research delves into how discourse surrounding heatwaves shapes the lived experiences and educational trajectories in such informal settlements, offering an anthropological lens to examine the cultural and societal implications of these climate-induced disasters. Guided by the central question, this study asks: How does the discourse surrounding heatwaves in Karachi's informal settlements, particularly in Machar Colony, shape educational outcomes and community resilience to environmental extremes?
Through a structured discourse analysis, this study will illuminate how language and cultural narratives around heatwaves inform and reflect the socio-spatial dynamics in disaster response and educational continuity. By bridging ecological, political-economic, and cultural perspectives in anthropology, this research aims to contribute to a more nuanced understanding of disaster preparedness and response, particularly within the contexts of education and community resilience in urban informal settlements. Focusing primarily on the sociocultural and linguistic aspects of discourse surrounding heatwaves, this research does not engage with the physical or meteorological analyses of these events. It specifically examines the human and educational dimensions within the discourse, rather than the broader economic or health impacts, unless they intersect directly with educational outcomes.
The vulnerability of Karachi’s informal settlements to heatwaves is embedded in a complex tapestry of historical neglect and infrastructural inadequacy, exacerbated by climatic changes. The discourse analysis employed here is rooted in the anthropological tradition of exploring how societies understand and react to environmental challenges.  Understanding these discursive practices is crucial not only for highlighting the immediate impacts on education but also for informing broader strategies that enhance resilience and ensure continuity in the face of future climatic adversities.
Methodology
The vulnerability of Machar Colony residents, as illustrated by Samooda’s experience, is shaped not just by physical exposure to heatwaves but by the discursive frameworks that determine how risk is understood, who is deemed vulnerable, and what solutions are proposed (Foucault, 1972). The methodology of this study employs a hybrid approach, combining anthropological insights derived from personal experiences and observations within Machar Colony with a structured discourse analysis of media portrayals, policy documents, and educational materials. While my ethnographic engagement was not conducted as formal, extensive participant observation, it provided critical context and depth, offering nuanced perspectives on the community’s daily struggles and adaptive strategies during severe heat waves. These informal interactions enriched my understanding of the socio-cultural and environmental dynamics at play, allowing me to witness the community's resilience and the everyday realities of coping with climatic extremes.
This anthropological approach is further deepened by integrating the theoretical framework of disaster anthropology, which emphasizes the dual nature of disasters as both physical phenomena and socially constructed experiences. By exploring how disasters are defined and understood within the community, the study critiques and expands upon traditional disaster narratives, highlighting the interplay between human actions, environmental conditions, and social structures.
Additionally, the study conducts a discourse analysis, examining how heatwaves are represented in local and international media, as well as in governmental and educational narratives. This analysis is crucial for understanding the public and institutional discourse surrounding heatwaves and its impact on community perception and policy-making. The role of madrassahs—Islamic schools that serve as vital community centers—is also scrutinized to assess their influence on shaping local responses to climate challenges. This includes reviewing literature on religious responses to disasters and the educational materials used within these institutions, which may reinforce or challenge passive attitudes toward climate change.
Together, these methods provide a comprehensive understanding of the impacts of heatwaves on educational trajectories and community resilience in Karachi’s informal settlements. By blending personal ethnographic insights with rigorous academic analysis, the methodology ensures that the study is both deeply rooted in the lived experiences of Machar Colony’s residents and robust in its scholarly examination of broader socio-political and cultural dynamics. The outcome is a holistic view that not only documents the immediate effects of heatwaves but also fosters a deeper understanding of how these events shape, and are shaped by, the community’s ongoing struggle for resilience and sustainability in the face of escalating climate adversities.
Literature Review
Defining Disasters
Disasters, as complex phenomena, have long evoked significant scholarly interest, prompting the exploration of their multifaceted nature in an ever-evolving global context. A critical examination of how disasters are defined is paramount, as these definitions shape our understanding and responses to the threats they pose. This section begins by addressing the foundational debates within disaster studies, acknowledging that the definitional debate regarding disaster is significant because “it prompts an exploration of past and emerging dimensions of disaster in an increasingly hazardous present, as evidenced in the appearance of new forms of hazard and rapidly changing human-environment relations and conditions" (Oliver-Smith & Hoffman 2007, 30). This discussion sets the stage for further exploration of the nuanced interpretations of disasters.
Disasters are characterized by both external validity (EV) and internal complexity (IC). External validity refers to the wide range of 'objective' phenomena, such as natural and technological events, which generate or trigger disasters and produce varied physical impacts. Conversely, internal complexity compels us to confront the shifting and diverse faces of socially constructed realities. It embodies the multiplicity of perspectives as varied as the individuals and groups impacted or participating in the disaster response process. Understanding these dimensions is crucial, as they illustrate why a singular, unified definition of disaster might be less effective than a more differentiated understanding that accommodates specific contexts and purposes. In Machar Colony, these conditions not only lead to direct physical impacts such as dehydration and heatstroke but are also compounded by inadequate urban infrastructure that fails to provide necessary cooling or relief.
 Furthermore, the internal complexity of these heat events is highlighted by the community's varied responses, influenced by socio-economic disparities; residents often lack access to essential resources like electricity and clean water, severely limiting their ability to mitigate the heat's effects. This dual lens of EV and IC suggests that a singular approach to managing heat waves is insufficient. Instead, policies must address both the objective severity of heatwaves and the subjective experiences of those most vulnerable to their effects, ensuring that interventions are both scientifically sound and socially equitable.
Despite the diverse perspectives on what constitutes a disaster, these multiple definitions are not necessarily injurious to the field, claim Oliver-Smith and Hoffman (2020). Rather, they can be operationalized through appropriate intellectual and methodological procedures to advance orderly and systematic research. This operationalization allows researchers and policymakers to tailor their approaches to suit specific disaster scenarios and objectives, thereby enhancing the relevance and efficacy of disaster management strategies.
The contested nature of disaster definitions, often described as having "blurred edges," indicates that disasters can be understood both as sets of physical impacts and as constructs shaped by human perceptions and social contexts. This dual understanding challenges us to consider not only the tangible impacts of disasters but also the underlying social, economic, and political dynamics that influence how disasters are experienced and managed. The question of whether a disaster is merely a set of physical impacts or a construct of socially shaped perceptions underscores the complexity of integrating diverse scholarly and practical perspectives into a cohesive disaster management strategy.
This theoretical framework underpins the broader themes of this research, particularly the examination of heatwaves in Karachi's informal settlements. By applying these conceptual insights, the study aims to uncover how socio-spatial inequalities and infrastructural deficiencies exacerbate the vulnerability of communities like Machar Colony during heatwaves. Furthermore, the framework informs the investigation into how these disasters impact educational outcomes, emphasizing the need for policies and interventions that recognize and address the complex realities of affected populations. 
Extreme Heat as an Educational Crisis 
As the first theme in our discourse analysis, we explore the educational crisis induced by heatwaves, grounding our discussion in the broader context of disaster studies. The destructive impact of extreme heat on education is both profound and multifaceted, necessitating integrated management strategies that cater to health and educational continuity. Eleni Myrivili, UN-Habitat’s global chief officer, underscores this by characterizing extreme heat as the 'deadliest of all weather phenomena,' highlighting its quietly devastating effects. Unlike floods or earthquakes, which prompt immediate responses, heatwaves gradually undermine learning environments, with disproportionately severe effects on vulnerable communities in a number of ways.
Empirical research supports Myrivili’s assertion, revealing that each degree increase in temperature corresponds to a 1% decline in learning outcomes annually (McCormack, 2024). However, this decline extends beyond students—educators are also severely impacted, experiencing fatigue, dehydration, and cognitive exhaustion, which diminish their ability to engage students effectively. In Karachi’s informal settlements, where schools lack climate-adaptive infrastructure, teachers and students alike struggle with overheated classrooms, chronic power outages, and inadequate cooling mechanisms, worsening the educational crisis. Globally, heat stress is an invisible but potent force shaping educational inequalities, disproportionately affecting teachers and students in marginalized communities.
Incorporating global research into the local educational challenges faced by Karachi, particularly in its informal settlements like Machar Colony, reveals a complex interplay between climate change and student performance. Studies such as those by Roach et al. (2022) have highlighted how climbing temperatures correlate with dips in academic achievements, noting that marginalized groups are often the hardest hit. This pattern likely holds true in Karachi, where ethnic minorities and refugee populations, such as Afghans and Bengalis, are disproportionately vulnerable to adverse climate effects. The need for infrastructural improvements in schools, such as air conditioning, is evident, as also suggested by Goodman et al.’s (2018) research which linked heat exposure to decreased standardized test scores among 10 million U.S. students.
Moreover, the repercussions of extreme heat extend beyond individual health to influence broader socioeconomic conditions that directly impact educational systems. For instance, in Machar Colony, a community predominantly of daily wage laborers, extreme temperatures threaten not only health but also economic stability. When parents fall ill due to the heat, they are often unable to work, resulting in lost income and heightened financial instability. This economic strain is compounded by food scarcity linked to poor harvests, further escalating the risk of malnutrition among children. Such nutritional deficits can exacerbate educational setbacks, as malnourished children are less likely to perform well academically.
The pervasive impact of heat is thus a pressing issue that demands a comprehensive approach to heatwave management, particularly in vulnerable communities like Machar Colony. Integrating strategies that address both the immediate physical impacts of heat and its broader socioeconomic effects is essential. Effective management must encompass not only health-related interventions but also measures to ensure that education can proceed without interruption, even under challenging conditions. By understanding and addressing the complex interplay of health, economic stability, and educational attainment, it is possible to mitigate the silent but significant consequences of extreme heat and safeguard future generations against its worst effects.
However, adapting these recommendations to Karachi’s context is fraught with challenges and offers insights from Indian schools, underscoring the difficulties in implementing infrastructure improvements in environments plagued by institutional weaknesses and frequent power outages—a situation all too familiar in Pakistan. These issues complicate the direct application of seemingly straightforward solutions like installing air conditioners to combat heat, suggesting a need for more tailored approaches that consider local realities.
Research increasingly shows that extreme heat has a profound impact on educational outcomes, particularly through its effect on cognitive functions. Studies indicate that sustained high temperatures, especially in the range of 30-35 degrees Celsius, significantly impair cognitive abilities, which in turn lead to lower test scores and diminished learning retention (Goodman 2018). This issue becomes even more critical when considering environments like Machar Colony, where temperatures can soar up to 50 degrees Celsius during heatwaves. Such extreme conditions not only discourage school attendance but also directly hinder the learning process. Students struggle to concentrate, process information, and engage with educational materials, exacerbating the educational challenges in heat-stricken regions. These findings underscore the urgent need for adaptive measures in schools, such as climate-controlled classrooms and scheduling adjustments during peak heat periods, to mitigate the adverse effects of high temperatures on student learning and performance.
However, educational interventions can play a crucial role in enhancing climate resilience among younger populations. Research by Rauf et al. (2017) and Li et al. (2022) indicates that educational programs that raise awareness about heat-related risks and teach adaptive practices can significantly impact students and their families' preparedness and response to heat waves. Such interventions, especially when introduced early in the educational journey, not only increase knowledge and risk perception but also foster a proactive attitude towards managing heat-related health challenges.  However, while heat directly impacts cognitive function and school attendance, it is also embedded in broader cultural and institutional responses to disaster. Understanding these responses, particularly within religious education systems, offers insight into how climate adaptation narratives are framed within Pakistani society.
Institutional and Policy Responses 
Disasters not only reveal the material vulnerabilities of societies but also illuminate the complex interplay between ideological beliefs and environmental realities. As noted by Oliver-Smith and Hoffman (2007), the cultural perceptions of environmental hazards and mortality profoundly reflect the ideologies and moral motivations of a society. In Karachi's Machar Colony, these dynamics are particularly evident during periods of extreme heat, such as during Ramadan, when cultural and religious practices significantly shape community responses to heatwaves. Haque and Zaman (1993) emphasize the vital role of cultural institutions and sociopolitical organizations in determining these responses. For example, the practice of fasting from dawn until sunset introduces additional challenges during heatwaves, exacerbating vulnerabilities among the population due to restricted access to water and food during daylight hours. Legal prohibitions against public consumption of food and drinks, under the Ramadan Ordinance of 1981, has inadvertently increased the risk of heat-related illnesses among the faithful, who must endure the high temperatures without relief.
The failure to integrate cultural and religious norms into disaster management strategies not only limits community engagement but also intensifies the adversity faced during such critical times. This oversight underscores a disconnect between disaster management policies and the lived realities of the affected communities, risking not just ineffectiveness but also a deepening of existing hardships. Recognizing and integrating these cultural and religious dimensions into heatwave management strategies are crucial for crafting interventions that are not only effective but also culturally respectful and inclusive. Such an approach ensures that disaster response mechanisms enhance rather than undermine community resilience, aligning material aid with ideological and moral considerations to support holistic recovery and preparedness (Haque & Zaman, 1993).
In light of Karachi’s heatwave, Pakistan’s Ministry of Climate Change (Government of Pakistan, 2015, 3)  published a technical report in which  the maximum temperature recorded was 44.8°C, but the heat index, which measures how hot it feels when relative humidity is factored in with the actual air temperature, reached an oppressive 66°C on June 20th. This led to the development of the Karachi Heatwave Management Plan later that year. Another policy response was the establishment of the National Disaster Management Authority, calling upon the Pakistani army and ranger forces to set up relief camps. It also devised plans for using cloud seeding technology to produce artificial rain, however, experts warned that this could take several weeks before the desired effect could be seen. 
	The Karachi Heatwave Management Plan (KHMP), informed by the World Meteorological Organization (WMO), defines heatwaves as events occurring "when a daily maximum temperature of more than five days exceeds the average maximum temperature by 5 degrees." This definition sets the stage for understanding how heatwaves are managed within the unique context of Karachi, a city comprising approximately 575 to 700 informal settlements as per varying estimates. These areas, like Machar Colony, are characterized by high population densities and uneven tenure security, housing a significant proportion of the city's urban poor and marginalized residents. Constituting about 22% of the city's land, informal settlements are home to over 62% of the population. These settlements frequently occupy ecologically unstable and hazardous zones, highly susceptible to the impacts of climate events. Over decades, aggressive land reclamation and clearance of mangroves have not only destabilized local ecosystems but have also amplified the urban heat island effect, making Machar Colony particularly vulnerable to heatwaves. This review of the KHMP and the socio-spatial context of Karachi’s informal settlements highlights a critical need for reevaluating how heatwave risks are managed. Integrating anthropological knowledge with technical and infrastructural planning is essential for crafting resilient heatwave management strategies that address both the immediate and long-term needs of Karachi's most vulnerable populations.
Public Discourse and Narratives 
	 Discrepancies in how heat waves are reported within and outside Pakistan may stem from the broader scope of international media, which often contextualizes regional crises within global climate change narratives, thereby capturing a wider spectrum of the effects. Such coverage not only highlights the local manifestations of a global issue but also emphasizes the international responsibility towards vulnerable regions like Pakistan, which, despite contributing minimally to global greenhouse emissions, face severe climate adversities.
	In their report “The Heat is On!: Towards a Climate Resilient Education System Pakistan”, the UNICEF Regional Office for South Asia evaluates the impact of climate change on education systems across South Asia, with a focus on Pakistan—a region highly susceptible to climate-induced hazards like floods, heatwaves, and glacial lake outbursts due to its diverse topography and rapid urbanization. The study's methodology combines reviews, surveys, focus groups, and youth-targeted U-Reports to assess how education systems are adapting to climate challenges. Findings indicate significant vulnerabilities in Pakistan's education infrastructure, exacerbated by natural disasters and inadequate facilities, which hinder access to education, particularly for girls and in drought-prone areas. The report highlights the lack of integrated climate change mitigation and adaptation strategies within educational policies and curriculums, and calls for comprehensive reforms to enhance climate resilience in the education sector (UNICEF, 2022). These include developing systematic monitoring of climate impact, integrating climate education into curriculums, improving teacher training on climate issues, and fostering inter-ministerial collaborations to bolster school safety and environmental awareness.
	As Pakistan braces for severe nationwide heatwaves, the International Rescue Committee (IRC) emphasizes the grave risks posed by escalating temperatures, particularly to 8.6 million food-insecure residents (International Rescue Committee, 2024). Expected heatwaves could impact up to 26 districts, intensifying the effects of droughts and floods that have already devastated agriculture since July 2022, causing food prices to soar. The educational sector in Sindh and Balochistan has seen significant disruptions, with heatwaves and floods forcing school closures more disruptive than the educational interruptions during the COVID-19 pandemic. The IRC's findings indicate that in Sindh province alone, where Karachi is located, 14% of households reported educational disruptions due to heatwaves, and 17% experienced a significant drop in household income during the hotter months, leading to desperate survival strategies such as child labor and child marriage. Shabnam Baloch, IRC Pakistan Director, highlights the irony of Pakistan suffering severe climate impacts while contributing less than 1% to global greenhouse gas emissions, calling for global cooperation in addressing the consequences of climate change in regions like Pakistan.
	In the discourse analysis of media coverage on climate-induced heatwaves in Pakistan, The Express Tribune, one of the country’s leading news agencies, has often focused on reporting the immediate meteorological details and governmental alerts associated with heatwaves. It also offers detailed regional forecasts and practical advice on mitigating heat impacts, such as appropriate clothing and agricultural practices. This coverage, while informative on the specifics of temperature fluctuations and safety precautions, tends to overlook the deeper societal impacts and long-term consequences of such extreme weather events (Express Tribune, 2025a; Express Tribune, 2025b)
	The coverage by Dawn on the impact of heatwaves in Pakistan offers a more multi-dimensional perspective, blending personal narratives with global data. An op-ed by a mother vividly details the disruptions to children's education and daily routines caused by extreme heat, emphasizing the necessity for schools to integrate adaptive measures to cope with future crises (Dawn, 2024) This is complemented by a piece showcasing Machhar Colony through the camera of local photographer Qasim Ali, depicting the harsh realities and community resilience in one of Karachi's most impoverished areas (Dawn, 2023). Augmenting these local stories, an article cites a report from Save the Children, which reveals that one-third of the global child population has faced extreme heat waves, highlighting the severe consequences on children's health and safety worldwide (Dawn, 2024). Together, these articles weave a more comprehensive narrative that illustrates the immediate effects on individual communities and the overarching challenges posed by climate change, stressing the urgent need for targeted climate adaptation and mitigation strategies to safeguard vulnerable groups, particularly children.	
	This analysis of media coverage illustrates a marked contrast between local and international perspectives on the heatwave crises in Pakistan, with international outlets providing a broader context that connects local events to global climate change issues. This coverage not only underscores the disproportionate impact on vulnerable regions like Pakistan, which contribute minimally to global emissions but also suffer extensively from climate-related disasters, but also calls for an international response to mitigate these impacts. Local media, like The Express Tribune, focus primarily on immediate weather-related information and practical advice, which, while crucial for day-to-day survival, often miss the larger socio-economic and educational disruptions highlighted by sources like Dawn. These narratives, particularly those focusing on personal stories and in-depth local analysis, emphasize the necessity for comprehensive policy reforms and international cooperation to forge resilient educational systems and communities capable of withstanding future climatic shocks. Together, these diverse media narratives enrich our understanding of the multifaceted impacts of climate change on Pakistan, highlighting the urgent need for integrated strategies that address both immediate needs and long-term resilience.
Discussion
Disaster anthropology has traditionally focused on sudden-onset events—earthquakes, floods, and hurricanes—because of their dramatic and immediate visibility (Oliver-Smith & Hoffman 2007). However, as Eleni Myrivili, UN-Habitat’s global chief officer, reminds us, extreme heat is the “deadliest of all weather phenomena” precisely because it operates in silence, gradually disrupting daily life without the immediate spectacle of destruction. Unlike other disasters, heatwaves do not have a clear beginning or end; they unfold in slow motion, compounding vulnerabilities in deeply embedded ways. This invisibility makes extreme heat a uniquely insidious crisis in education. Research demonstrates that each degree increase in temperature corresponds to a 1% decline in learning outcomes annually (McCormac,k 2024), a pattern that exacerbates existing disparities between wealthier and lower-income students. Yet, the crisis is not limited to cognitive decline alone—heat affects bodily endurance, emotional regulation, and the ability of both students and teachers to function in already precarious conditions. Schools, traditionally understood as sites of social reproduction and aspirational mobility, become oppressive spaces that actively inhibit learning, particularly for those already marginalized by class, gender, and geography (Broadfoot, 1978).
Karachi, a city already facing severe urban heat stress, has seen heat waves disrupt educational access, classroom dynamics, and long-term academic retention, particularly in informal settlements like Machar Colony, where students endure overheated, poorly ventilated classrooms with no cooling infrastructure. From a disaster studies perspective, the impact of heatwaves on education is not just an environmental problem—it is a crisis of governance, spatial inequality, and systemic neglect (Wisner et al. 2004). Disaster anthropology teaches us that vulnerability is not simply about exposure to hazards but about the ways in which social, economic, and political structures shape risk. In Karachi, this manifests in spatially uneven climate adaptation. Wealthier schools in Clifton and DHA have air-conditioned classrooms, backup generators, and flexible summer scheduling, while public and low-income schools remain without even the most basic cooling interventions. This mirrors patterns found in urban climate adaptation research globally—those who contribute least to climate change suffer its worst consequences.
Despite its intentions, the Karachi Heatwave Management Plan falls short in several critical areas. It assumes heatwaves are discrete, short-term events, a significant oversight given the increasing frequency, intensity, and duration of heat events as climate change progresses. This perspective fails to account for the chronic, long-term effects of heat, which are better understood as a slow onset of disaster. The plan lists broad strategies for coping with heat waves but lacks specificity in defining what constitutes a heatwave or providing coping mechanisms tailored to Karachi’s varied microclimates. Moreover, while it identifies high-risk groups such as street vendors and the homeless, it offers no customized recommendations for these populations. Samooda’s decision to relocate within Machar Colony and modify her living environment reflects a form of everyday adaptation that is absent in state-led policy responses. While the KHMP focuses on emergency relief, it neglects the knowledge and agency of communities that have long been navigating these crises without institutional support.
	In the realms of education and community welfare, the shortcomings of the KHMP become particularly evident. Schools in informal settlements are ill-equipped to handle the disruptions caused by heatwaves, which exacerbate existing challenges in maintaining regular school attendance and educational outcomes. The reliance on NGOs and other non-state actors for on-ground relief work underscores a systemic dependency that leaves significant gaps in long-term planning and sustainability. Most tree plantation drives, which could mitigate heat effects, occur in more affluent areas, thereby increasing urban inequality. To address these deficiencies, anthropological insights into the social dynamics and cultural formations of communities like Machar Colony are invaluable. Understanding the legal, social, and cultural capacities that underpin disaster preparedness can inform more effective policies and interventions. Anthropology can help reveal how residents of informal settlements perceive and respond to heat waves, which is crucial for designing interventions that are both culturally appropriate and sustainable.
As a former Teach for Pakistan fellow, I experienced firsthand the physical and pedagogical toll of teaching during heatwaves. Afternoon lessons became nearly impossible, as students—many of whom had walked long distances in the scorching sun—struggled to remain alert. I often witnessed students falling asleep mid-lesson, their heads resting on their desks, unable to concentrate due to heat-induced fatigue. In many cases, students simply stayed home during extreme weather, further exacerbating attendance gaps. For teachers, the impact was equally debilitating. Repeated exposure to extreme heat led to severe dehydration, frequent illness, and prolonged exhaustion. The lack of cooling mechanisms in classrooms meant that by midday, the environment became oppressively stifling, making it difficult to lecture, discipline students, or maintain enthusiasm. The consequences extended beyond immediate physical discomfort—the cumulative effects of heat exposure resulted in burnout, reduced instructional quality, and higher attrition rates among teachers in low-income schools.
During these intense heat waves, the classroom dynamics shifted noticeably. The heat not only tested physical endurance but also brought underlying socioeconomic disparities into sharper focus. Students from less privileged backgrounds, who might not have access to adequate hydration or cooling at home, suffered more visibly and had greater difficulty engaging with lessons. My role as an educator extended beyond the curriculum, as I found myself frequently discussing strategies with students and their families on how to cope with the heat, turning our interactions into impromptu community support sessions. These conversations often delved into traditional coping mechanisms, which varied from one ethnic or cultural group to another, enriching my understanding of the community's diverse cultural tapestry. For instance, families shared local knowledge on staying cool using affordable, sustainable methods, such as soaking small towels in saltwater, which students would then bring to class.
The physical classroom space itself, usually a boundary of educational interaction, transformed into a microcosm of broader societal challenges. I observed a resilience among the students that was both inspiring and heartrending. They displayed remarkable adaptability, devising their own small ways to create comfort and maintain focus, like arranging their seats away from sunlit windows or sharing water bottles generously among peers. This period of teaching under such extreme conditions also highlighted the importance of community engagement in educational settings. It became clear that effective teaching was contingent not only on pedagogical skills but also on an empathetic understanding of the environmental and social hurdles that students face daily. This realization has since guided my approach to education, emphasizing the need for adaptive teaching strategies that recognize and incorporate the realities of students' lives outside the school walls. Such ethnographic insights were invaluable, deepening my commitment to educational equity and informing my subsequent advocacy for infrastructure improvements and policy adjustments within the education system to better support both students and teachers in the face of escalating climate challenges.
McCormack’s (2024) study shows that schools without air conditioning experience a 7% increase in disciplinary referrals on days exceeding 90°F, largely due to heat-induced irritability and frustration. In Karachi, where corporal punishment remains a normalized disciplinary tool in some schools, extreme heat likely exacerbates harsh teacher-student interactions, reinforcing punitive discipline rather than adaptive learning strategies. The study further highlights that lower-income students are significantly more sensitive to heat-induced absenteeism, as they lack the residential cooling infrastructure necessary to recover from daytime heat stress. In Machar Colony, where many children live in tin-roofed homes without reliable electricity, the cumulative effect of heat exposure extends beyond the classroom, affecting sleep, hydration, and cognitive recovery. Thus, extreme heat is not just an individual crisis—it is a form of systemic violence, reinforcing educational exclusion, intergenerational poverty, and long-term socio-economic stratification. If education is supposed to be a tool for mobility, then the inability of students to learn due to heat undermines the very promise of schooling. Furthermore, student absenteeism increases by 16% on days exceeding 90°F, a pattern mirrored in Karachi’s low-income schools, where heat-induced exhaustion and dehydration prevent students from attending school for weeks at a time. Therefore, a dual approach involving both infrastructural enhancements and educational initiatives could provide a more holistic solution to the challenges posed by increasing temperatures. By integrating global insights with an understanding of local conditions, policymakers and educators in Karachi can develop strategies that not only mitigate the immediate impacts of heat on student learning but also build long-term resilience against future climate-related disruptions. 
The Case of Machar Colony
Squashed between the Arabian Sea coast, industries, and the dry port, Machar Colony spans a 4-kilometer stretch of land predominantly inhabited by ethnic Bengalis. In this community, while about half of the Bengali population possesses National Identity Cards (NICs), the rest face significant obstacles in obtaining them. The issue of Bengalis not receiving National Identity Cards (NICs) in Pakistan stems from historical, legal, and social complexities. Originating from the time when Bangladesh was part of Pakistan as East Pakistan, many Bengalis remained in Pakistan after Bangladesh's independence in 1971. Pakistani citizenship laws, based on descent, do not automatically grant citizenship by birth, complicating the legal status for many Bengalis. Additionally, systemic discrimination and bureaucratic hurdles prevent many in the Bengali community from obtaining NICs, which are essential for accessing basic services and rights. 
Many who do hold valid CNICs encounter difficulties with renewal, and some residents have had their cards blocked or rescinded due to systemic discrimination, effectively rendering them stateless (Zaman, 2022). This lack of documentation not only denies them a recognized status but also complicates their lives by making it challenging to prove their longstanding connections to Pakistan, a requirement often unanticipated by the residents themselves. Having no NICs meant children, even if their families could afford it, could not go to school or register them for board examinations.
The process to rectify this situation is burdensome, with registration officers frequently denying NIC applications or subjecting them to prolonged inquiries that can last six to seven years. This inefficiency underscores the critical role that NICs play in facilitating access to essential services. Research has demonstrated that NICs are vital for distributing disaster relief effectively, as seen in regions impacted by floods and heatwaves, where NIC holders receive aid more efficiently. Thus, withholding NICs can severely restrict access to crucial resources, compounding the vulnerabilities of the affected individuals (Zaman, 2022).
Most inhabitants of Machar Colony work as fishermen or shrimp peelers, reliant on seasonal, low-income jobs. The absence of legal documentation prevents them from seeking alternative employment. Coupled with infrastructural deficits like unsafe drinking water, inadequate sewerage, and poor waste management, the community faces heightened risks of preventable diseases such as dengue and chikungunya. Healthcare, often unaffordable, forces stateless individuals to depend on communal loans to cover medical expenses. However, accurately quantifying heat-related deaths presents significant challenges. During the heat wave, hospitals were overwhelmed, making it difficult for medical staff to establish heat stroke clinically. This situation often allows for underreporting of mortality rates, as authorities may downplay the true impact due to the lack of concrete diagnostic evidence. These incidents underscore the lethal effects of extreme temperatures, particularly on populations in lower socioeconomic areas who are disproportionately affected.
Compounding the natural severity of the heatwave was the Urban Heat Island (UHI) effect, which exacerbated conditions in urban settings like Karachi. The UHI effect occurs when urban concrete structures and emissions from human activities increase temperatures in densely populated areas relative to nearby rural areas. The UHI occurs in pockets, impacting the areas with less green spaces and places of low socioeconomic status such as slums like Machar Colony. This contributed greatly to the 2015 heatwave event in Karachi, highlighting a critical need for systemic change and improved support for the residents of Machar Colony.
Education in Machar Colony
The educational challenges in Machar Colony, thus, are longstanding and deeply entrenched. As early as 2004, Shehryar Fazli reported that the public schools in this impoverished urban slum were in a "pathetic state." The schools lacked basic amenities such as running water, electricity, and usable furniture. More critically, they lacked students, as many families could not afford the cost of education. Instead of attending primary school, children like Samooda’s younger ones, spent their mornings working in shrimp peeling factories, contributing meager earnings to their families.
For the few children who do attend school, the experience is far from enriching. The national curriculum, heavily influenced by political and military interests, emphasizes loyalty to state institutions rather than providing practical education. This curriculum includes topics like "safety from foreign invasions" and the roles of the armed forces and police, which are largely irrelevant to the daily realities these children face. Essential life skills such as personal safety, health awareness, and practical vocational skills are conspicuously absent. For instance, children are taught about the importance of national defense but remain uninformed about preventing common dangers such as drug abuse, contaminated water, and communicable diseases like hepatitis, which are rampant in their community. They are also unprepared for environmental hazards like heat waves, which are frequent and severe due to their living conditions.
Despite the dire need for practical education, the syllabus continues to alienate and disenfranchise. As of 2024, the statistics remain grim: 54% of children still work at night in shrimp peeling factories, 82.2% of the population remains uneducated, and only 11.6% can read and write to any extent. A mere 33% of children attend any form of formal education, be it public schools or madrassahs (Imkaan Welfare Organization, 2024). Furthermore, the absence of recreational centers and the financial impossibility of private schooling leave these children with few opportunities for escape from the poverty cycle.
In Machar Colony, the disconnect between the curriculum and the community's needs is stark and has profound implications for the future of its young residents. The current educational framework not only fails to equip them with the tools necessary for improving their lives but also continues to perpetuate cycles of poverty and disenfranchisement. There is a critical need for an educational overhaul that aligns with the actual needs and challenges faced by these children, ensuring they have a fighting chance at a better future.
Role of Madrassahs 
Where traditional schools often fail to meet the community’s immediate needs, madrassahs emerge as pivotal centers of influence and education. These Islamic schools are prominent non-state education providers in South Asia, especially for hard-to-reach children in Muslim communities (Bano, 2010). Madrassahs also function as community centers, social safety nets, and informal sites of public education, particularly in low-income and rural areas where state educational infrastructure is weak (Haque & Zaman, 1993). Their influence extends beyond theology to social norms, gender roles, and public attitudes toward governance, science, and the environment, making them key institutions in shaping how climate change and disaster risk are understood and acted upon at the local level.
Scholarship on Islamic perspectives on environmental ethics suggests that religious teachings can both reinforce and challenge dominant climate narratives. On the one hand, fatalistic interpretations of disasters as acts of divine will (Qadr) can discourage proactive adaptation measures, casting human intervention as futile or even impious. On the other, Quranic teachings on stewardship (Khilafah), balance (Mizan), and environmental justice offer rich theological frameworks that support sustainability and disaster resilience (Pristine 2024, 85). These concepts promote the idea that caring for the earth is not only a civic duty but a form of worship, thus encouraging ethical engagement with climate issues. This duality raises a critical question: Do madrassahs reinforce passive attitudes toward climate change, or can they serve as platforms for cultivating climate-conscious ethics and action?
While state institutions emphasize technical and infrastructural adaptation strategies, madrassahs operate within a religious epistemology that may either complement or contradict these approaches. The lack of integration between these institutions reflects deeper ideological divides in Pakistani education policy, where secular climate narratives and religious worldviews remain largely disconnected. In Pakistan, where religious discourse deeply informs social and political consciousness, integrating climate education into madrassah curricula presents a potentially transformative avenue for increasing awareness and agency. Given their accessibility, moral authority, and embeddedness in daily life, madrassahs hold unique potential to localize and legitimize climate adaptation messages in ways that state interventions often fail to do.
Existing literature highlights cases where religious leaders and institutions have played active roles in disaster response, such as mobilizing relief efforts during the 2005 earthquake, the 2010 floods, and the 2022 monsoon crisis (Farah 2023). In many cases, madrassahs have provided shelter, food, and psychological comfor,t to disaster-affected populations. However, there is limited research on how madrassahs engage with climate education proactively—whether through environmental ethics, disaster preparedness training, or pedagogical reforms. This gap presents an opportunity to critically examine how these institutions frame slow-onset disasters like heatwaves, and whether they offer conceptual and moral resources for community-level adaptation.
Particularly during the summer months, when Ramadan often falls, madrassahs have the potential to play a crucial role in addressing public health challenges exacerbated by the heat. Given that religious education is deeply ingrained in the community's fabric and that madrassahs are more accessible due to lower fees and their spiritual significance, these institutions are uniquely positioned to blend Islamic teachings with practical health guidance. By integrating lessons on how to effectively manage heat exposure—such as recognizing the signs of heat stroke, the importance of hydration after sunset, and the permissible concessions for health in Islamic law—madrassahs can safeguard their attendees' health while nurturing their spiritual growth.
This dual approach not only aligns with Islamic principles of preserving life but also empowers the community to navigate the challenges of increasingly hot summers more safely and knowledgeably. Furthermore, madrassahs can play an important role in cultivating an environmentally conscious moral culture, embedding values of ecological justice, moderation in resource use, and intergenerational responsibility. These values are deeply resonant with Quranic teachings and can serve as powerful foundations for fostering long-term behavioral change. Adi et al. (2024) further suggest that educational approaches rooted in justice, concern for nature, and social responsibility contribute not only to climate awareness but also to the holistic character development of students, enhancing their capacity to become informed and compassionate citizens.
Finally, madrassahs offer a site of potential dialogue between scientific and spiritual worldviews. By creating space for interdisciplinary partnerships—with environmental educators, public health officials, and disaster risk practitioners—madrassahs could be transformed from underutilized religious spaces into critical nodes of climate adaptation and community resilience. Doing so would not only enrich their curriculum but also affirm their relevance in addressing the most urgent social and environmental challenges of the 21st century.
Conclusion 
Extreme heat is not merely a background condition in education—it is an active, structuring force that shapes pedagogical practices, learning environments, and the sociopolitical frameworks through which schooling is delivered. As disaster anthropology reminds us, the question is not only how heat impacts cognition and attendance, but how education systems themselves perpetuate vulnerability through structural neglect, spatial inequality, and limited recognition of local knowledge systems. In Karachi’s informal settlements, particularly Machar Colony, these vulnerabilities are magnified by exclusions such as the lack of National Identity Cards (NICs), systemic underinvestment, and the absence of culturally rooted institutions from formal climate adaptation planning.
Discourse analysis reveals that state narratives around heat adaptation remain largely technocratic, emphasizing short-term emergency responses over long-term strategies that address the socio-cultural foundations of resilience. These narratives often overlook how religious and moral worldviews—particularly those shaped by institutions like madrassahs—frame local understandings of climate risk and community responsibility. Despite their significant role in shaping public ethics and behavior, madrassahs remain absent from climate education policy, highlighting a critical gap between formal adaptation frameworks and everyday educational realities.
To build a more inclusive and context-responsive education system, policy responses must begin by recognizing the pedagogical and discursive dimensions of climate adaptation. First, both secular and religious curricula should include climate literacy that aligns with the lived experiences of students and communities, particularly regarding slow-onset disasters like heatwaves. Second, climate education must move beyond the delivery of technical knowledge to incorporate moral reasoning, cultural values, and religious interpretations that already inform community responses to environmental stress. Madrassahs, in particular, should be engaged as potential partners in this effort, not only as sites of instruction but as institutions capable of cultivating environmental ethics grounded in local belief systems.
Future research should examine how discourses of environmental risk are negotiated across diverse educational spaces—including public schools, madrassahs, and informal learning environments—and how these narratives shape adaptive behavior. Longitudinal ethnographic studies could also explore how climate education efforts evolve over time and what forms of knowledge gain traction in shaping collective resilience. Without such integrative, culturally attuned approaches, climate adaptation efforts will continue to overlook the communities most at risk, reinforcing the very inequities they aim to address.
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