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SCENARIO-BASED DESIGN

Primary Disciplinary Field(s): Ergonomics, Human-Computer Interaction (HCI), User Experience

(UX) Design

1. Core Definition

Scenario-Based Design (SBD) is a comprehensive, narrative-driven methodological approach

employed extensively in the fields of design, software engineering, and human factors

(ergonomics). This technique mandates the systematic visualization and subsequent critical

evaluation of multiple distinct, realistic applications or interaction sequences concerning a

proposed product, system, or organizational strategy. The fundamental purpose of SBD is to shift

the design focus away from purely technical specifications toward concrete, contextualized user

experience narratives. By constructing detailed stories--or scenarios--that describe users achieving

specific goals within defined environments, developers can proactively identify, diagnose, and

resolve potential issues, faults, or usability hurdles. This preemptive identification of problems is

crucial, ensuring that design flaws are addressed early in the development lifecycle, thereby

mitigating substantial costs and resource drain associated with late-stage revisions or product

failure in the market. SBD elevates the importance of contextual reality over abstract functionality,

positioning user goals and environmental constraints at the center of the design process.

The core functionality of SBD lies in its predictive capability. It models the complexity of human

interaction by documenting not just what a system is supposed to do, but how a real person, facing

typical challenges and possessing specific motivations, will utilize that system to achieve an

objective. Unlike abstract requirements lists, a scenario provides a rich, temporal description that

includes the emotional state of the user, the sequence of actions taken, and the environmental

factors impacting performance. This richness of detail facilitates a deeper understanding of user

needs and behavioral patterns, transforming the development team's perspective from mere

builders of functionality to facilitators of human tasks. Through repeated evaluation of these

scenarios, the design is constantly refined to maximize efficacy and user satisfaction, ultimately

guaranteeing that the system is not only technically sound but also practically robust and intuitive

for its intended audience.

2. Etymology and Historical Development

While the conceptual use of predictive narratives to test design viability has long existed in

disciplines like architecture, military strategy, and industrial engineering, the formalization of

Scenario-Based Design as a distinct methodology emerged most prominently within the realm of

Human-Computer Interaction (HCI) during the 1980s and 1990s. This movement was largely

catalyzed by leading researchers who sought to bridge the gap between abstract technical
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specifications and the complex, often messy reality of human-technology interaction. Traditional

software engineering methodologies, which relied heavily on functional requirements and abstract

data flow diagrams, frequently resulted in systems that were technically compliant but suffered

from poor usability, leading to user frustration and operational inefficiency.

A pivotal figure in codifying SBD principles was John M. Carroll, who meticulously documented the

methodology in his foundational works. Carroll defined scenarios as concrete narratives describing

people using technology in specific environments to accomplish meaningful tasks. This focus on

"use" rather than "function" provided a critical framework for design critique and evolution. The

historical development of SBD was driven by a need to operationalize the principles of usability

engineering. Early methods, such as GOMS (Goals, Operators, Methods, and Selection rules),

provided rigorous analytical tools but sometimes lacked the narrative context necessary for non-

technical stakeholders to grasp usability challenges fully. SBD emerged as a powerful

complement, offering a readily understandable, shared representation of anticipated product use

that could be easily reviewed and debated across diverse development teams, including designers,

engineers, marketing specialists, and end-users. This methodology quickly transitioned beyond

software interfaces, proving indispensable in the design of complex physical products, services,

and organizational workflows where human error and interaction context are primary determinants

of success.

3. Key Characteristics and Components

The success of Scenario-Based Design hinges on several key characteristics that distinguish it

from simpler use cases or user stories. Scenarios are characterized by their deep narrative quality,

specificity, and capacity to stimulate evaluative discussions. They are intentionally crafted to be

descriptive, motivational, and explanatory, detailing not merely the steps taken but the underlying

reasons for those steps, the environmental conditions present, and the potential outcomes or

errors. This descriptive richness allows the design team to develop strong empathy for the end-

user, moving beyond a checklist mentality toward a nuanced understanding of user experience.

Furthermore, SBD is inherently iterative. Scenarios are utilized throughout the entire product

lifecycle--from initial concept generation (envisioning how the product might change behavior) to

detailed design (testing specific interface elements) and final evaluation (confirming that user goals

are met). The scenario itself becomes a malleable design artifact, constantly refined as prototypes

evolve. If a prototype fails to support a key step in a core scenario, the failure directly signals a

required design modification. The development process, therefore, becomes a continuous cycle of

scenario creation, design execution, scenario testing, and refinement, ensuring that usability is built

in, not bolted on.

The creation of an effective scenario relies on establishing several critical components that ground
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the narrative in reality. These components ensure that the simulation is relevant and capable of

revealing genuine design challenges:

Actors (Users): Detailed descriptions of the individuals involved, including their roles, prior

experience, technical proficiencies, mental models, and motivations. Scenarios often employ

personas--archetypal users--to provide a consistent and representative perspective.

Goals and Tasks: A clear definition of what the actors intend to accomplish. This must focus on

high-level, real-world objectives (e.g., "secure a loan," "repair a broken circuit") rather than merely

system operations (e.g., "click the submit button").

Context and Environment: Specification of the physical, social, and temporal setting. This

includes details about the lighting, noise levels, simultaneous tasks being performed, available

tools, and any relevant organizational policies that might impact interaction.

Action Sequence and Events: A chronological narrative outlining the specific steps taken by the

actor, the system's responses, and any external events that occur, often explicitly detailing

moments of confusion, error, or frustration.

Outcomes and Consequences: The result of the interaction, detailing whether the goal was

successfully achieved, and examining both the immediate and long-term implications of the

outcome on the user and the environment.

4. Significance and Impact in Development

The primary significance of Scenario-Based Design stems from its unique ability to mitigate risk

and increase product quality early in the development process, an advantage crucial in complex,

high-stakes domains such as medical devices, aviation software, and financial platforms. By

forcing development teams to simulate realistic conditions of use, SBD acts as a potent

preventative measure. The original source insight--that scenario-based designs help developers

avoid common problems in a product's design--is the fundamental value proposition. It ensures

that products are designed for the context of use, not just the context of development. This is

particularly vital in ergonomics, where mismatched design can lead to physical strain, inefficiency,

or critical safety failures.

SBD also profoundly impacts communication and collaboration across disparate teams. The use of

concrete, narrative scenarios creates a shared, understandable vision of the product's ultimate

purpose that transcends technical jargon. Stakeholders--from business leaders to engineers and

future users--can easily read, critique, and contribute to scenarios, aligning expectations and

priorities. This narrative alignment ensures that the entire project remains focused on delivering

genuine user value, preventing scope creep and ensuring features are prioritized based on
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demonstrated user needs rather than internal technical preference. The scenarios become the

authoritative source of truth regarding design rationale.

Furthermore, SBD is an invaluable tool for conceptual exploration and innovation. By designing

"future scenarios," teams can explore radical design ideas and envision how new technologies

might fundamentally alter human tasks and behaviors. This generative use of scenarios pushes the

boundaries of conventional thinking, allowing designers to forecast potential market opportunities

and preempt competitive developments. Whether used diagnostically (to test current designs) or

generatively (to create future visions), the methodology ensures that development investments are

directed toward solutions that are demonstrably meaningful and usable in the real world.

5. Debates and Criticisms

Despite its widespread adoption and proven utility, Scenario-Based Design is not without its

operational challenges and theoretical criticisms. A primary concern revolves around the issue of

completeness and coverage. The effectiveness of SBD is entirely dependent on the quality and

breadth of the scenarios generated. Critics argue that it is practically impossible to create a set of

scenarios comprehensive enough to represent the infinite variability of real-world user behavior

and environmental conditions. Over-reliance on idealized or "happy path" scenarios--those

describing successful, routine interactions--can lead to dangerous oversight of critical edge cases,

failure conditions, or interactions by non-typical users (e.g., users with disabilities, non-native

speakers, or users operating under stress).

Another significant criticism relates to the resource intensity of the methodology. Creating rich,

high-fidelity scenarios requires substantial time, research, and specialized expertise in user

research and narrative writing. This meticulous effort can be perceived as slowing down the initial

stages of development, particularly in environments adhering strictly to agile or rapid prototyping

methodologies where speed is prioritized. Teams must often grapple with the trade-off between

generating a small set of highly detailed, evocative scenarios and generating a large volume of

simpler, more comprehensive use cases. Furthermore, maintaining the scenarios as living

documents throughout the continuous iterative design process adds an ongoing management

overhead.

Finally, there are debates regarding the subjectivity of interpretation. While scenarios aim to

provide concrete shared representations, the emotional and contextual nuances described within

them can be interpreted differently by various team members. An engineer might focus on the

technical failure points, while a designer might focus on the emotional response of the user.

Effective SBD requires robust moderation and discussion protocols to ensure that all stakeholders

derive consistent, actionable insights from the narrative simulations, preventing the scenarios from

becoming merely anecdotal curiosities rather than rigorous design evaluation tools.
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Further Reading

Scenario-Based Design (Wikipedia)

Carroll, J. M. (Academic Profile)

Human-Computer Interaction (HCI) Overview

The Interaction Design Foundation on SBD
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