Healthcare-based analogical instruction for conceptual understanding of disaster risk
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Lesson Content Summaries and Instructional Conditions
1. Lesson content
1.1 Lesson 1: Disaster Risk and Hazard
This lesson introduced disaster risk as the interaction of hazard, exposure, and vulnerability. It emphasized that hazards alone do not produce disasters unless they affect exposed and vulnerable people, assets, or systems. The lesson began with the definition of disaster risk and the explanation that there is no such thing as a “natural disaster,” since disasters result from the interaction between hazards and conditions of exposure and vulnerability.
The lesson then introduced the components of disaster risk, presenting hazard, exposure, and vulnerability as the core interacting elements of the disaster risk. Hazard was introduced as a potentially harmful event or process, while exposure and vulnerability were introduced conceptually as conditions shaping disaster risk. The disaster risk equation (Disaster Risk = Hazard × Exposure × Vulnerability) was presented as a conceptual framework to illustrate that disaster risk emerges from the interaction of these components.
The lesson also discussed key characteristics of disaster risk, including its forward-looking nature, dynamic character, uneven distribution, and emergent complexity. It explained why disaster risk matters for development, governance, and inequality, and introduced approaches to identifying and assessing disaster risk, including the use of historical data, scenario-based analysis, and risk modeling.
The second part of the lesson focused on hazard. Hazard was defined as a process, phenomenon, or human activity with the potential to cause harm. The lesson distinguished between a natural event, a hazard, and a disaster, and explained that a hazardous event becomes a disaster only when it affects exposed and vulnerable elements.
Hazards were classified according to their origin, including natural, anthropogenic, and socio-natural hazards, and were further grouped into major categories such as geological, hydrometeorological, biological, and technological hazards. The lesson also highlighted that hazards can interact through cascading processes, such as heavy rainfall leading to flooding.
Finally, the lesson introduced major hazard characteristics, including magnitude, intensity, speed of onset, duration, spatial extent, frequency or probability.

1.2 Lesson 2: Exposure and Vulnerability
This lesson introduced exposure as the presence of people, infrastructure, housing, production capacities, and other assets in hazard-prone areas. It emphasized that exposure identifies who and what are in harm’s way, regardless of their level of vulnerability. The lesson explained that exposure is dynamic, changing over time as populations grow, people migrate, cities expand, and assets become concentrated in hazardous locations.
Major drivers of exposure were then presented, including population growth and migration, urbanization, economic development, displacement, and concentration of assets. The lesson also discussed key strategies for reducing exposure, such as land-use planning, planned relocation, and risk-informed settlement and development decisions.
The second part of the lesson focused on vulnerability. Vulnerability was defined as the characteristics and conditions that increase the susceptibility of individuals, communities, assets, or systems to harm. The lesson clearly distinguished vulnerability from exposure, explaining that exposure refers only to being located in harm’s way, whereas vulnerability refers to how severely harm may be experienced under the same hazardous conditions.
The lesson explained that vulnerability is multi-dimensional and includes physical, social, economic, and environmental factors, which often interact and reinforce one another. Physical vulnerability included issues such as weak housing and fragile infrastructure. Social vulnerability included poverty, inequality, marginalization, disability, age, and limited access to information or services. Economic vulnerability included insecure livelihoods, lack of savings, dependence on fragile employment, and limited recovery capacity. Environmental vulnerability included ecosystem degradation, deforestation, erosion, and other processes that reduce natural protection.
The lesson also emphasized that vulnerability is dynamic, changing over time as living conditions, governance, services, and environmental conditions improve or deteriorate. It then explained why vulnerability matters, particularly in shaping the severity of disaster impacts, unequal recovery, cumulative losses, and self-reinforcing cycles of risk. Finally, the lesson discussed approaches for reducing vulnerability, including safer construction, social protection, livelihood diversification, awareness raising, stronger governance, and the integration of local knowledge.
2. Instructional Conditions
Across both instructional conditions, the same lesson topics, learning objectives, instructional sequence, and duration were maintained. The conditions differed only in the use or non-use of a healthcare analogy as an instructional scaffold.
2.1 Traditional instruction condition 
The traditional condition presented all concepts using standard disaster risk reduction terminology, definitions, and examples. Instruction followed the same lesson structure and instructor-led, slide-based format as the analogy-based condition, but without the use of any cross-domain analogy.
2.2 Analogy-based instruction condition
The analogy-based condition presented the same concepts, learning objectives, lesson structure, instructional sequence, and duration as the traditional condition. Instruction was delivered through instructor-led explanation using standard definitions, examples, and a slide-based presentation, but additionally incorporated a healthcare analogy as an instructional scaffold to support structural mapping.
In this analogy, hazard was compared to the presence of a virus, exposure to contact with the virus or an infected environment, and vulnerability to individual susceptibility shaped by factors such as immunity and health condition. The analogy was used selectively to clarify that risk in both domains arises from the interaction of multiple conditions rather than from a single factor alone.

