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Prototyping and Testing Methods

Prototype — a tangible or digital representation of a design idea that allows designers, users, and
stakeholders to explore how a solution might work in practice. Prototypes range from simple sketches to
fully functional models. For example, a community health initiative might begin with a paper prototype of a
mobile-app screen that records vaccination appointments. By presenting this early version to local health
workers, the design team can gather feedback on layout, language, and cultural relevance before any code
is written. The main challenge of prototyping is balancing fidelity with speed; a model that is too detailed
can consume resources, while one that is too vague may not reveal critical usability problems.

Low-fidelity prototype — an inexpensive, quick-to-create version that captures the essential structure of a
solution without detailed aesthetics or functionality. Common forms include paper sketches, cardboard
models, or simple click-through mockups created with tools like Balsamiqg. In a social-impact project aimed
at improving waste collection, a low-fidelity prototype might consist of a hand-drawn map showing
proposed bin locations. Stakeholders can discuss feasibility and identify gaps such as missing access routes.
The primary limitation is that low-fidelity models may not convey interaction nuances, leading to
overlooked issues that only emerge in higher-fidelity testing.

High-fidelity prototype — a detailed and interactive representation that closely resembles the final product
in look, feel, and behavior. Digital tools such as Figma, Adobe XD, or InVision enable designers to create
clickable interfaces, embed data, and simulate real-time responses. For a digital literacy platform, a
high-fidelity prototype could include functional video playback, user registration, and adaptive quizzes. This
level of fidelity helps uncover performance bottlenecks, accessibility barriers, and visual design flaws.
However, high-fidelity prototypes demand more time, technical skill, and may create false expectations
among users who assume the prototype is a near-final product.

Paper prototype — a specific type of low-fidelity prototype created on paper or cardboard, often used for
early-stage user testing. Designers draw interface screens on sheets, cut them out, and arrange them on a
tabletop. Test participants act out navigation by pointing or moving pieces, while the facilitator records
observations. In a project addressing literacy for refugees, a paper prototype of a reading-assist app could
be used to explore whether icons are culturally understandable. Paper prototypes are inexpensive and easy
to modify, but they cannot capture dynamic interactions such as animations or real-time data updates.

Digital prototype — any electronic version of a design, ranging from static mockups to fully interactive
simulations. Digital prototypes enable remote testing, version control, and integration with analytics
platforms. For instance, a digital prototype of a micro-finance dashboard could be shared via a link to
community leaders in remote villages, allowing them to test data visualizations on low-cost tablets. The
challenge lies in ensuring that the technology stack used for prototyping does not become a barrier for
participants with limited internet connectivity or device capabilities.
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Mockup - a static, high-resolution visual representation of a product’s appearance, often used to
communicate branding, layout, and visual hierarchy. Mockups do not contain interactive elements, but they
provide a realistic view of the final aesthetic. A mockup of a solar-powered water filtration device's
packaging might include brand colors, photographs, and instructional diagrams. Stakeholders can evaluate
whether the visual language aligns with community values. Because mockups lack interactivity, they cannot
reveal usability issues related to navigation or workflow.

Wireframe — a skeletal layout that outlines the structural elements of a user interface without detailed
styling. Wireframes focus on placement of navigation, content blocks, and functional components. In a
social-impact app for disaster response, a wireframe would show where the “Report Incident” button sits,
how alerts are displayed, and the hierarchy of information. Wireframes help align development teams on
functional requirements before visual design begins. The limitation is that wireframes may not convey the
emotional impact of colors, images, or typography, which can be crucial for community engagement.

Minimum viable product (MVP) — the smallest set of features that delivers value to early adopters while
allowing for iterative learning. An MVP is a live, functional product rather than a static prototype, and it is
deployed in real environments to collect authentic usage data. For a job-matching platform targeting
unemployed youth, an MVP might include a simple registration form, job listings, and a messaging feature.
The MVP enables rapid validation of assumptions about demand, usability, and impact. Risks include
launching an MVP that is too minimal, leading users to dismiss the solution as incomplete, or
over-engineering, which wastes resources.

User testing — a systematic method of observing real users as they interact with a prototype or product to
uncover usability problems, understand behavior, and gather qualitative feedback. User testing can be
conducted in-person, remotely, or in the field, and may involve think-aloud protocols, task completion
metrics, and post-session interviews. In a clean-energy initiative, user testing of a solar-home system
interface could reveal that users struggle with the “on/off" toggle due to unfamiliar symbols. The challenge
is recruiting representative participants, especially from marginalized groups, while respecting cultural
norms and ensuring informed consent.

Usability testing — a focused subset of user testing that evaluates how efficiently, effectively, and
satisfactorily users can achieve specific goals with a product. Common metrics include task success rate,
time on task, error frequency, and satisfaction scores. When testing a water-quality monitoring app,
usability testing might measure how quickly a field worker can log a sample and generate a report. The
main difficulty is designing realistic tasks that reflect actual work contexts, especially in environments where
technology adoption is low.

A/B testing — an experimental technique that compares two or more variants of a design element to
determine which performs better according to predefined metrics. Variants are randomly presented to
users, and data such as click-through rates, conversion, or engagement are analyzed statistically. In a
campaign encouraging vaccination, an A/B test could compare two call-to-action button colors (“Schedule
Now" vs. “Book Appointment”) to see which yields higher appointment bookings. A/B testing requires
sufficient sample size and rigorous statistical analysis; otherwise, results may be inconclusive or misleading.
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Field testing — the deployment of a prototype or MVP in the actual environment where the solution will be
used, allowing designers to observe real-world interactions, constraints, and impacts. Field testing captures
contextual factors such as infrastructure, cultural practices, and environmental conditions. For a low-cost
irrigation controller, field testing in a drought-prone village would reveal whether the device can withstand
dust, power fluctuations, and local maintenance practices. Challenges include logistical coordination,
ensuring participant safety, and managing expectations about the prototype’s reliability.

Pilot study — a small-scale, controlled implementation of a solution designed to assess feasibility, refine
methodology, and identify unforeseen issues before scaling up. Pilots often include monitoring and
evaluation components to measure outcomes. A pilot of a community-led waste-recycling program might
run in one neighborhood for six months, tracking collection rates, participant satisfaction, and cost per
kilogram of waste processed. The pilot's limited scope helps manage risk, but it may not capture broader
systemic barriers that emerge at scale.

Ethnographic testing — a qualitative research approach that immerses designers in the daily lives of users to
observe natural interactions with a prototype or product. Researchers conduct participant observation,
informal interviews, and contextual inquiries over extended periods. In testing a language-learning app for
indigenous learners, ethnographic testing would involve joining classroom sessions, noting how learners
navigate the app on shared devices, and understanding cultural attitudes toward digital education.
Ethnographic methods are time-intensive and require cultural competence, but they yield deep insights into
lived experience and hidden needs.

Heuristic evaluation — an expert review method where usability specialists assess a product against
established usability principles (heuristics) such as visibility of system status, match between system and
real-world language, and error prevention. The evaluator identifies violations and rates their severity. For a
disaster-alert platform, a heuristic evaluation might reveal that error messages are vague (“"System error”)
rather than actionable ("Check internet connection”). Heuristic evaluation is quick and low-cost, yet it
depends on the expertise of reviewers and may miss issues specific to the target community’s context.

Think-aloud protocol — a user-testing technique where participants verbalize their thoughts, decisions, and
frustrations while interacting with a prototype. This method uncovers mental models, expectations, and
points of confusion. During testing of a budgeting tool for low-income families, a participant might say, “I'm
not sure what this 'net income’ field means.” The researcher records these comments to inform design
revisions. The main difficulty is that participants may feel self-conscious or alter their natural behavior,
requiring skilled facilitation to maintain authenticity.

Cognitive walkthrough — a step-by-step analysis where evaluators simulate a user’s problem-solving
process, focusing on whether the system’s design supports the user’s goals at each stage. The evaluator
asks, "Will the user know what to do here?” And “Can the user see the correct next step?” This method is
valuable for assessing novice users or first-time interactions. In a food-security app, a cognitive walkthrough
might reveal that the onboarding flow assumes prior knowledge of nutrition labels, which many users lack.
Cognitive walkthroughs are systematic but may not capture emotional responses or long-term usage
patterns.
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Feedback loop — the process of collecting user reactions, analyzing data, and feeding insights back into the
design cycle for continuous improvement. Effective feedback loops involve clear channels for
communication, timely analysis, and actionable recommendations. For a community-driven clean-water
initiative, a feedback loop could involve monthly focus groups, a dashboard of sensor data, and iterative
updates to the water-distribution schedule. Maintaining a rapid feedback loop can be challenging due to
resource constraints, data privacy concerns, and the need to balance rapid iteration with thorough
evaluation.

Iteration — the repeated cycle of designing, prototyping, testing, and refining a solution based on feedback
and evaluation results. Each iteration aims to reduce uncertainty and improve alignment with user needs. In
the development of a mental-health chatbot for adolescents, the first iteration may focus on basic
conversation flow, the second on tone and cultural relevance, and the third on crisis-intervention protocols.
The key challenge is avoiding endless loops; teams must define stopping criteria such as achieving a target
usability score or impact metric.

Rapid prototyping — a set of techniques that accelerate the creation of prototypes, often using low-cost
materials, modular components, or rapid-development software. The goal is to test ideas quickly and
cheaply, enabling fast learning cycles. For a solar-powered charger, rapid prototyping might involve
3-D-printed casing, off-the-shelf solar cells, and a simple Arduino controller. Rapid prototyping encourages
experimentation but may produce artifacts that are not durable enough for field testing, requiring careful
transition planning to higher-fidelity models.

Co-creation — a collaborative design approach where stakeholders, including end-users, partners, and
community members, actively contribute ideas, decisions, and resources throughout the development
process. Co-creation workshops might generate storyboards, feature lists, and prototype sketches together
with local teachers for an educational platform. The benefits include higher relevance, ownership, and
sustainability. Challenges include managing divergent perspectives, power dynamics, and ensuring that
contributions translate into actionable design decisions.

Participatory design — a design methodology that embeds users as equal partners in the design process,
emphasizing empowerment, shared decision-making, and cultural sensitivity. Techniques include cultural
probes, design games, and joint sketching sessions. In a project to improve public transportation for
persons with disabilities, participatory design would involve wheelchair users in mapping routes, selecting
seat designs, and testing prototypes. While participatory design can produce deeply contextual solutions, it
demands time, facilitation skills, and may encounter conflicts when community desires clash with technical
constraints.

Design sprint — a time-boxed, intensive process (typically five days) that compresses the phases of
understanding, ideation, prototyping, and testing into a short, focused period. Teams align on a problem,
generate solutions, build a high-fidelity prototype, and gather user feedback by the end of the sprint. A
design sprint for a refugee-camp resource-allocation app might involve a day of stakeholder interviews, a
day of sketching, a day of rapid prototyping, and a day of user testing with camp managers. The sprint's
speed can be exhilarating, but it may overlook deeper systemic issues that require longer research cycles.
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Storyboard — a visual narrative that depicts a user’s journey through a scenario, highlighting key
touchpoints, emotions, and interactions. Storyboards help designers and stakeholders envision how a
solution fits into daily life. For a nutrition-tracking solution, a storyboard could show a mother preparing
meals, scanning barcodes, and receiving feedback on nutrient balance. Storyboards are useful for
communication but may oversimplify complex contexts, so they should be complemented with richer
ethnographic data.

Scenario — a written description of a specific user context, goal, and interaction flow that illustrates how a
product or service would be used. Scenarios guide prototype development and testing by providing realistic
tasks. A scenario for a micro-insurance platform might describe a farmer filing a claim after a flood,
detailing the steps taken on a mobile phone. Scenarios help focus testing on critical paths but must be
grounded in actual user research to avoid fictionalized assumptions.

Persona — a fictional, composite character derived from user research that represents a key segment of the
target audience, capturing demographics, motivations, behaviors, and pain points. Personas guide design
decisions by keeping the team focused on real user needs. An example persona for a financial-inclusion app
could be "Aisha, 28, a street-vendor who saves daily earnings for school fees.” Personas are powerful
communication tools, yet they can become stereotypes if not regularly updated with fresh data.

Stakeholder mapping — the process of identifying, categorizing, and visualizing all individuals, groups, and
institutions that have an interest in or influence over a project. Mapping helps prioritize engagement,
anticipate conflicts, and allocate resources. For a clean-energy project, stakeholders might include local
government, utility companies, community leaders, and NGOs. The map could use a grid of influence versus
interest to decide who needs frequent consultation versus occasional updates. The difficulty lies in
capturing informal power structures that may not be evident from official titles.

Impact measurement — the systematic collection and analysis of data to assess the social, economic, or
environmental outcomes generated by a design solution. Impact metrics may be quantitative (e.G., Number
of households with clean water) or qualitative (e.G., Perceived sense of safety). In a literacy-program
prototype, impact measurement could track reading proficiency scores before and after intervention, as well
as participant testimonies about confidence. Selecting appropriate indicators is challenging; metrics must
be meaningful, measurable, and aligned with the project’s theory of change.

Metric — a specific, quantifiable indicator used to evaluate performance, progress, or impact. Metrics should
be SMART (Specific, Measurable, Achievable, Relevant, Time-bound). For a mobile health reminder system, a
metric might be “percentage of users who receive and open a medication reminder within 10 minutes of
scheduled time.” Metrics provide objective evidence but can be misused if they oversimplify complex
outcomes or incentivize undesirable behavior.

Validation — the process of confirming that a prototype or product meets the intended design requirements,
user needs, and impact goals. Validation may involve technical testing, user acceptance testing, and field
trials. In a water-purification device, validation would include laboratory tests for pathogen removal, user
testing for ease of operation, and community trials for adoption rates. Validation ensures credibility, yet it
requires rigorous protocols and often external verification, which can be resource-intensive.
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Feasibility — an assessment of whether a solution can be practically implemented given technical, financial,
regulatory, and contextual constraints. Feasibility studies examine resource availability, required expertise,
supply chains, and policy environments. For a solar-powered irrigation system, feasibility analysis would
explore component costs, local availability of solar panels, and permitting processes. Over-optimistic
feasibility assumptions can lead to project failure, so thorough due-diligence is essential.

Desirability — the degree to which a solution aligns with the values, preferences, and motivations of the
target users and stakeholders. Desirability is often gauged through user interviews, cultural probes, and
preference testing. A financial-planning app may be technically feasible but lack desirability if users distrust
digital money handling. Addressing desirability may involve co-design, localized branding, and
trust-building activities.

Viability — the potential for a solution to sustain itself financially, operationally, and organizationally over
time. Viability considerations include revenue models, cost structures, governance, and capacity for scaling.
A social-enterprise selling affordable solar lanterns must evaluate whether profit margins cover production,
distribution, and after-sales support. Viability analysis may reveal the need for subsidies, partnerships, or
hybrid funding models.

Scalability — the ability of a solution to expand its reach, impact, or capacity without proportionally
increasing costs or complexity. Scalability requires modular design, replicable processes, and adaptable
business models. For a community-driven sanitation program, scalability might involve training local
facilitators in new neighborhoods rather than centralizing all operations. Common barriers to scaling
include limited supply chains, regulatory hurdles, and cultural variations that affect adoption.

Accessibility — the design principle that ensures products, services, and environments are usable by people
with diverse abilities, including those with visual, auditory, motor, or cognitive impairments. Accessibility
guidelines such as WCAG provide concrete criteria for digital interfaces. A health-information website must
provide alt-text for images, keyboard navigation, and clear language. Ignoring accessibility can exclude
vulnerable populations and violate legal standards, undermining the social impact mission.

Inclusive design — a broader approach that goes beyond accessibility to consider diverse social identities,
cultural contexts, and economic conditions. Inclusive design seeks to create solutions that serve the widest
possible audience without stigmatizing or marginalizing any group. For a public-transport ticketing system,
inclusive design would address language diversity, payment method flexibility (cash, mobile money), and
physical boarding accessibility. Implementing inclusive design often requires iterative community
engagement and flexible technology choices.

Bias — systematic errors or prejudices that can be introduced into design processes, data collection,
algorithms, or evaluation, leading to unfair outcomes. Bias may stem from unrepresentative samples,
cultural assumptions, or algorithmic training data. An Al-driven loan-approval tool might inadvertently favor
applicants from urban areas if the training data lacks rural borrowers. Recognizing bias involves critical
reflection, diverse team composition, and rigorous testing across demographic groups.

Ethical considerations — the set of moral principles guiding the responsible conduct of design research,
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prototyping, and testing. Issues include informed consent, privacy, data security, power dynamics, and
potential unintended harms. When testing a mental-health chatbot with vulnerable populations, designers
must ensure confidentiality, provide crisis resources, and obtain clear consent. Ethical lapses can damage
trust, lead to legal repercussions, and compromise the legitimacy of the social-impact effort.

Data collection — the systematic gathering of information from users, environments, or systems to inform
design decisions, evaluation, and impact measurement. Methods include surveys, interviews, sensor logs,
and usage analytics. In a water-usage monitoring project, data collection might involve smart meters that
record flow rates every minute. Data quality depends on instrument reliability, participant honesty, and
appropriate sampling strategies. Poor data collection can skew insights and misguide design iterations.

Qualitative data — non-numeric information that captures experiences, attitudes, narratives, and meanings.
Qualitative methods include interviews, focus groups, observation notes, and open-ended survey responses.
For a renewable-energy initiative, qualitative data might reveal that community members associate wind
turbines with cultural taboos, shaping adoption strategies. Analyzing qualitative data requires coding,
thematic analysis, and researcher reflexivity to avoid misinterpretation.

Quantitative data — numeric information that can be measured, counted, and statistically analyzed.
Quantitative methods include structured surveys, sensor readings, and performance metrics. In a
nutrition-program prototype, quantitative data could be the average daily caloric intake measured before
and after intervention. Quantitative data provides comparability and trend analysis but may miss contextual
nuance, so it is often paired with qualitative insights.

Triangulation — the practice of using multiple data sources, methods, or perspectives to cross-validate
findings and increase confidence in results. Triangulation can be methodological (e.G., Combining surveys
and observations), data-type (qualitative and quantitative), or investigator-based (multiple analysts). In
assessing the impact of a rain-water harvesting system, triangulation might involve sensor data on water
volume, household surveys on usage patterns, and field observations of maintenance practices. The
challenge is coordinating diverse data streams and reconciling conflicting findings.

Feedback mechanism — the specific channels or tools through which users convey their experiences,
suggestions, or complaints back to designers. Feedback mechanisms can be built into digital products (e.G,,
In-app surveys), physical suggestion boxes, or community meetings. For a community-driven
health-information kiosk, a feedback mechanism could include a smiley-face rating system and a QR code
linking to a short questionnaire. Designing effective feedback mechanisms requires simplicity, anonymity
options, and assurance that feedback will be acted upon.

Iteration cycle — the complete loop from insight gathering through design modification to re-testing, often
visualized as a circular process. Each iteration cycle should have clear objectives, timeframes, and success
criteria. In a prototype of an emergency-alert system, an iteration cycle might start with field observations,
proceed to redesign of the alert tone, conduct a user test with villagers, and end with analysis of response
time improvements. Maintaining discipline in iteration cycles prevents scope creep and ensures progress is
measurable.
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Rapid iteration — a condensed version of the iteration cycle that emphasizes speed, often leveraging
low-fidelity prototypes and short testing sessions to quickly incorporate feedback. Rapid iteration is
especially useful in early design phases where many ideas need to be explored. For a micro-learning app,
rapid iteration could involve weekly design sprints, each producing a new interactive mockup tested with a
small user group. The risk of rapid iteration is insufficient depth of testing, which may allow critical flaws to
persist.

Design refinement — the process of polishing and improving a prototype based on test results, stakeholder
input, and performance data. Refinement may address visual aesthetics, interaction flows, technical
performance, or alignment with impact goals. In refining a solar-powered refrigeration unit, designers might
improve thermal insulation, streamline user controls, and adjust pricing based on market feedback. Design
refinement must balance enhancements with the need to stay within budget and timeline constraints.

Prototyping toolkit — the collection of materials, software, and processes used to create prototypes
efficiently. Physical toolkits may include cardboard, foam, 3-D printers, and Arduino kits; digital toolkits may
include Ul design software, version-control platforms, and prototyping libraries. A social-impact design
team working on low-cost prosthetics might maintain a prototyping toolkit containing 3-D-printed joint
components, silicone molds, and open-source firmware. Maintaining an up-to-date toolkit requires
budgeting for consumables and training team members on new tools.

Testing protocol — a documented set of procedures that define how testing will be conducted, including
participant recruitment, task design, data collection methods, and analysis plans. A well-written testing
protocol ensures consistency, replicability, and ethical compliance. For a maternal-health information app,
the protocol might specify a 30-minute in-person session, a set of five core tasks, audio recording consent,
and post-test debrief. Deviations from the protocol can compromise data integrity, so clear guidelines and
training are essential.

Usability metric — a specific measure used to evaluate usability aspects such as efficiency, effectiveness, and
satisfaction. Common usability metrics include SUS (System Usability Scale), task success rate, error count,
and time on task. Applying a SUS survey after participants interact with a low-literacy banking app can
provide a benchmark score for comparison across iterations. Selecting appropriate metrics depends on the
product’s complexity, target audience, and evaluation goals.

Performance testing — the assessment of a system's speed, reliability, and resource consumption under
expected usage conditions. Performance testing is crucial for digital solutions that may experience variable
connectivity, device capability, or load. For an online job-matching platform targeting remote areas,
performance testing would simulate low-bandwidth connections, measure page load times, and evaluate
server response under concurrent users. Poor performance can deter adoption, especially when users have
limited patience for slow applications.

Reliability testing — the evaluation of a product’s consistency and durability over time and across different
operating conditions. In hardware prototypes like a water-filtration unit, reliability testing might involve
continuous operation for 72 hours, exposure to temperature fluctuations, and repeated cleaning cycles.
Reliability data informs maintenance schedules, warranty terms, and user training. Achieving high reliability
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can increase costs, so designers must balance durability with affordability.

Security testing — the process of identifying vulnerabilities, threats, and weaknesses in a system’s protection
of data and functionality. Security testing may include penetration testing, code reviews, and compliance
checks. A health-record app must undergo security testing to ensure patient data is encrypted, access
controls are robust, and the system complies with relevant privacy regulations. Security testing can be
resource-intensive, and overlooking it can lead to data breaches that erode trust and damage impact.

Compliance testing — verification that a product meets relevant legal, regulatory, and industry standards.
Compliance requirements may involve data protection laws (e.G., GDPR), medical device regulations, or local
procurement rules. For a telemedicine prototype, compliance testing would confirm that the platform
adheres to patient confidentiality standards and obtains necessary certifications. Non-compliance can halt
deployment, incur fines, and jeopardize stakeholder relationships.

Environmental testing — the assessment of how a product performs under specific environmental conditions
such as temperature, humidity, dust, or vibration. Environmental testing is especially important for solutions
deployed in harsh settings. A solar-powered irrigation controller may be subjected to high temperature
cycles and dust exposure to ensure it remains functional during dry seasons. Conducting environmental
testing early can prevent costly field failures.

Stakeholder feedback — the input, opinions, and insights gathered from individuals or groups who have an
interest in the project’'s outcomes. Stakeholder feedback can be collected through interviews, workshops,
surveys, or informal conversations. In a community-based renewable-energy project, stakeholder feedback
might reveal that local artisans prefer to be involved in the assembly process, influencing the supply chain
design. Managing stakeholder feedback requires systematic documentation, prioritization, and transparent
communication about how feedback influences decisions.

Iterative testing — the practice of repeatedly testing a prototype after each design change to validate
improvements and uncover new issues. Iterative testing reinforces learning and reduces risk. For a
public-health messaging chatbot, iterative testing could involve weekly user sessions, each focusing on a
different conversation flow, with adjustments made based on observed misunderstandings. The main
challenge is maintaining participant engagement over multiple rounds and avoiding fatigue.

Beta testing — a pre-release phase where a near-final product is distributed to a limited group of real users
for real-world evaluation. Beta testing helps identify bugs, performance issues, and user experience gaps
before full launch. In a financial-inclusion platform, beta testers might be small business owners who use
the system for daily transactions, providing feedback on transaction speed and error handling. Beta testing
must be carefully managed to protect user data and set clear expectations about support and potential
instability.

Pilot evaluation — the systematic assessment of a pilot study’s outcomes, processes, and scalability potential.
Evaluation methods may include mixed-methods research, cost-benefit analysis, and impact assessment. A
pilot of a community-led waste-recycling program would be evaluated on metrics such as volume of waste
diverted, participant satisfaction, and cost per ton recycled. Pilot evaluation informs decisions about scaling,
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funding, and design adjustments. Challenges include attributing outcomes to the intervention versus
external factors and ensuring evaluation rigor with limited resources.

Scoping study — an exploratory research activity that defines the boundaries, objectives, and feasibility of a
design project. Scoping studies identify key problems, user groups, and contextual constraints. Before
developing a flood-early-warning system, a scoping study might map flood-prone neighborhoods, assess
existing communication channels, and evaluate community trust in authorities. A weak scoping study can
lead to misaligned objectives and wasted effort later in the design process.

Concept testing — the evaluation of early-stage ideas or concepts with target users to gauge interest,
relevance, and potential adoption. Concept testing often uses visual mockups, storyboards, or simple
prototypes. In testing a new micro-insurance concept, participants might be shown a visual of the insurance
card and asked whether they would consider purchasing it. Concept testing helps prioritize ideas before
investing in full prototypes. The limitation is that participants may respond positively to concepts they have
not experienced, leading to optimistic bias.

Feasibility study — a detailed analysis that examines technical, economic, legal, and operational aspects of a
proposed solution to determine whether it can be successfully implemented. Feasibility studies often
produce a report with risk assessments, cost estimates, and implementation timelines. For a low-cost
water-purification device, a feasibility study would assess availability of raw materials, manufacturing
capabilities, and regulatory approval pathways. Conducting a thorough feasibility study reduces the chance
of encountering insurmountable obstacles during later phases.

Proof of concept (PoC) — a demonstration that a particular idea or technology can work in practice, often
using a minimal prototype to validate core functionality. PoCs are used to secure funding, stakeholder
buy-in, or to test technical assumptions. A PoC for a blockchain-based land-registry system might involve
creating a small network of nodes to record a few property transactions, proving that the technology can
handle basic operations. PoCs must be clearly scoped to avoid over-promising while still providing
convincing evidence.

Usability heuristic — a rule of thumb or best practice derived from expert analysis that guides the design of
user-friendly interfaces. Nielsen'’s ten heuristics, for example, cover visibility, match to real-world language,
user control, consistency, error prevention, recognition, flexibility, aesthetic, and help documentation.
Applying usability heuristics during a design review can quickly surface glaring usability problems before
user testing. Heuristics are not substitutes for real user feedback but serve as a valuable early-stage
checkpoint.

Design principle — a fundamental guideline that informs decision-making throughout the design process,
ensuring coherence, consistency, and alignment with goals. Common design principles include simplicity,
transparency, empathy, and sustainability. For a social-impact platform, the principle of “empowerment”
might drive features that give users control over their data and decision-making. Design principles act as a
compass but can become restrictive if applied dogmatically without contextual adaptation.

Human-centered design (HCD) — an approach that places people’s needs, abilities, and motivations at the
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core of the design process, involving them throughout research, ideation, prototyping, and testing. HCD
emphasizes empathy, iterative development, and multi-disciplinary collaboration. An HCD process for a
mental-health outreach service would begin with deep interviews, create personas, develop low-fidelity
prototypes, and iterate based on user reactions. HCD can be time-intensive and may clash with rigid project
timelines if not carefully managed.

Service design — the planning and organization of a service’s components—people, processes, technology,
and touchpoints—to improve the quality and interaction between provider and user. Service design often
uses tools like service blueprints, journey maps, and stakeholder matrices. In a public-transport subsidy
program, service design would map out the application process, verification steps, fund disbursement, and
support channels, ensuring a seamless experience for riders. Service design challenges include coordinating
across multiple agencies and aligning incentives.

Design thinking — a problem-solving framework that encourages divergent and convergent thinking phases:
Empathize, define, ideate, prototype, and test. Design thinking promotes creativity, user empathy, and rapid
experimentation. Applying design thinking to a clean-cooking stove project would start with empathy
interviews with cooks, define the core problem (fuel cost), ideate multiple stove concepts, prototype a
low-cost model, and test it in households. The framework is flexible but can be misapplied if teams rush
through phases without sufficient depth.

Rapid learning cycle — a condensed version of the design thinking process focused on generating quick
insights and validating assumptions in a short timeframe. Rapid learning cycles often involve “lean”
methods such as rapid prototyping, short field visits, and immediate feedback. For a disaster-relief
supply-distribution app, a rapid learning cycle might involve deploying a simple SMS-based request system
in one camp, collecting usage data for a week, and iterating the interface based on observed pain points.
The risk is that accelerated cycles may overlook deeper structural issues that require longer investigation.

Co-design workshop — a collaborative session where designers and community members generate ideas,
create artifacts, and shape solutions together. Techniques include brainstorming, sketching, role-playing,
and prototype building. A co-design workshop for a youth employment platform might involve participants
mapping their job-search journeys, identifying barriers, and sketching interface screens. Co-design
workshops foster ownership but require skilled facilitation to manage group dynamics and ensure all voices
are heard.

Design brief — a concise document that outlines the problem statement, objectives, target audience,
constraints, and success criteria for a design project. The brief serves as a reference point for the design
team and stakeholders throughout the project lifecycle. A design brief for a low-cost prosthetic might
specify the target user (amputee farmers), functional requirements (weight < 2kg), budget limit (< $50), and
success metric (30 % increase in mobility). A poorly defined brief can lead to scope creep and misaligned
expectations.

Design specification — a detailed description of the technical, functional, and performance requirements that
a prototype or final product must meet. Specifications may include dimensions, materials, tolerances,
software APls, and compliance standards. For a solar-powered water pump, the design specification would
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list voltage, pump flow rate, battery capacity, and IP rating. Clear specifications guide manufacturing and
testing but must remain flexible enough to accommodate iterative changes.

Iteration backlog — a prioritized list of design issues, enhancements, and user feedback items to be
addressed in upcoming iteration cycles. The backlog is managed similarly to a software development sprint
backlog, with items estimated, assigned, and tracked. In a community-health dashboard project, the
iteration backlog might include items such as “add multilingual support,” “fix chart scaling bug,” and
“improve loading speed for low-bandwidth users.” Maintaining a well-structured backlog helps focus effort
and communicate progress to stakeholders.

Design sprint backlog — a short-term, time-boxed collection of tasks and deliverables planned for a design

sprint, typically spanning five days. The backlog includes research questions, sketching activities, prototype
creation, and testing plans.
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