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Abstract 

Human-centred design (HCD) has emerged as a key methodology in product 

development, prioritizing user experience (UX) and engagement. This paper 

explores the significance of HCD in modern product design, integrating 

ergonomics, cognitive psychology, and interactive design to enhance usability. 

It analyzes case studies of successful user-centred products and discusses how 

iterative design processes ensure optimal functionality. The study also 

evaluates challenges in implementing HCD, including balancing user 

expectations with technical feasibility. By examining various industry 

applications, this paper highlights how HCD can drive product innovation 

and market success. 
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INTRODUCTION 

Human-centred product design (HCD) is a methodology that prioritizes the needs, 

preferences, and behaviours of users throughout the design and development process. Unlike 

traditional product design approaches that emphasize aesthetics or cost-efficiency, HCD 

focuses on enhancing user experience (UX) by ensuring functionality, ease of use, and 

emotional connection with the product. This approach integrates research, prototyping, and 

iterative testing to create products that align closely with user expectations. 
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 The significance of HCD has grown with the rise of digital technologies and connected 

devices. Companies across various industries, from consumer electronics to healthcare, have 

adopted user-centric strategies to improve customer satisfaction, engagement, and brand 

loyalty. This paper explores the principles, methodologies, and challenges of human-centred 

product design and its potential impact on future innovations. 

 

LITERATURE REVIEW 

HCD has its roots in design thinking, a problem-solving approach that emphasizes empathy, 

ideation, and prototyping. Several researchers, including Donald Norman and Tim Brown, 

have highlighted the role of user experience in product development. Norman’s "The Design 

of Everyday Things" underscores the importance of intuitive design that aligns with human 

psychology, while Brown’s work on design thinking stresses iterative problem-solving and 

cross-functional collaboration. 

 

Studies show that user-centred design leads to higher product adoption rates and increased 

customer satisfaction. Companies such as Apple, Google, and Dyson have successfully 

implemented HCD by focusing on usability, accessibility, and emotional engagement. For 

example, Apple’s phone revolutionized the smart phone industry by simplifying user 

interaction through touch gestures, while Google’s Material Design principles provide a 

cohesive and intuitive digital experience across its ecosystem. 

 

Recent advancements in UX research methodologies, such as eye-tracking, sentiment 

analysis, and usability testing, have further refined HCD processes. These techniques help 

designers gather valuable insights into user behaviour, enabling them to develop more 

personalized and Effective solutions. 

 

CORE PRINCIPLES OF HUMAN-CENTERED PRODUCT DESIGN 

Human-Centered Design (HCD) is based on fundamental principles that ensure products 

align with user needs while remaining functional, aesthetically appealing, and accessible. 

These principles guide designers in developing products that enhance user satisfaction and 

usability. Below is a detailed explanation of the core principles. 

1. Empathy-Driven Design 

Empathy is the foundation of human-centered product design. Designers must deeply  
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 understand users' motivations, pain points, preferences, and behaviors. This understanding is 

achieved through direct engagement with users, including. 

 User Interviews & Surveys: Gathering qualitative and quantitative data about user 

needs, challenges, and expectations. 

 Observational Studies (Ethnographic Research): Watching how users interact with 

existing products in real-life scenarios to identify usability gaps. 

 Journey Mapping: Creating user personas and journey maps to visualize how a user 

interacts with a product from start to finish. 

 

By employing design thinking methodologies, empathy-driven design ensures that the final 

product addresses real user challenges rather than assumptions made by designers. 

Companies like IDEO and Apple heavily use this approach to create user-friendly, innovative 

products. 

 

2. Iterative Prototyping  

Prototyping is an essential part of HCD, allowing designers to test, refine, and improve 

products based on real user interactions before final production. This iterative process 

consists of. 

 Low-Fidelity Prototypes: Quick sketches or wireframes to conceptualize initial ideas 

and validate design concepts. 

 High-Fidelity Prototypes: More refined versions with realistic interactions, allowing 

users to experience the product before its final release. 

 User Testing & Feedback Loops: Conducting usability testing with real users to 

gather insights and refine the design continuously. 

 

A cycle of prototyping, testing, and refining ensures that products remain adaptable to real-

world user needs. This method prevents costly design mistakes and results in products that 

truly resonate with users. 

 

Example: In software design, tools like Figma, Adobe XD, and Axure allow designers to 

create interactive prototypes and gather feedback before development. 
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 3. Accessibility and Inclusivity 

A human-centered approach ensures that products are accessible to a diverse audience, 

including people with disabilities. Designers must follow accessibility guidelines to make 

products inclusive. Key considerations include. 

 Compliance with WCAG (Web Content Accessibility Guidelines): Ensuring 

digital interfaces have proper color contrast, keyboard navigation, screen reader 

compatibility, and alternative text for images. 

 Universal Design Principles: Creating products that cater to all users, regardless of 

age, ability, or background. 

 Assistive Technology Integration: Ensuring products work with screen readers, 

speech-to-text software, and haptic feedback systems. 

 

Example: Apple’s iOS accessibility features (like Voice over for visually impaired users) 

exemplify inclusive design, ensuring that all users can interact with technology seamlessly. 

 

4. Seamless User Experience (UX) 

A well-designed product should prioritize ease of use, reducing cognitive load and making 

interactions intuitive. Key factors for achieving a seamless UX include. 

 Minimalist Design: Avoiding unnecessary complexity and focusing on core 

functionalities. 

 Consistency Across Platforms: Ensuring a uniform experience across different 

devices (mobile, web, desktop). 

 Intuitive Navigation: Providing logical content structures, clear labels, and 

recognizable icons to guide users. 

 Error Prevention and Recovery: Offering clear error messages, undo options, and 

fail-safe mechanisms to reduce frustration. 

 

Example: Google’s Material Design framework ensures consistency across Google’s apps, 

providing users with a predictable, fluid experience. 

 

5. Cross-Disciplinary Collaboration 

HCD is most effective when different disciplines collaborate to create holistic user 

experiences. Product design is not just about aesthetics—it integrates input from multiple  
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 fields, including. 

 Engineers & Developers: Ensuring technical feasibility and translating design into 

functional products. 

 Psychologists & UX Researchers: Understanding human behavior, perception, and 

cognitive load to optimize usability. 

 Marketers & Business Analysts: Aligning product features with market needs and 

business goals. 

 Graphic Designers & UI Specialists: Enhancing visual appeal and brand 

consistency. 

 

This collaboration ensures that the product is functional, visually appealing, marketable, and 

user-friendly. 

 

Example: Tesla’s innovative car interface results from cross-disciplinary teams, integrating 

automotive engineering, AI, UX research, and behavioural psychology to create a futuristic 

driving experience. 

 

METHODOLOGIES IN HUMAN-CENTERED DESIGN 

Human-Entered Design (HCD) follows a structured process aimed at understanding user 

needs, generating innovative ideas, and refining solutions through continuous testing and 

iteration. The methodologies employed in HCD help designers create products that are 

intuitive, efficient, and meaningful to users. These methods ensure that products solve real-

world problems by integrating user feedback throughout the development process. 

  

1. User Research 

User research is the foundation of HCD, focusing on gathering insights about users’ needs, 

expectations, pain points, and behaviors. This step ensures that designers create solutions 

tailored to real users rather than relying on assumptions. The most commonly used techniques 

include. 

 User Interviews: One-on-one discussions with potential users help uncover their 

motivations, frustrations, and expectations regarding a product or service. 

 Surveys & Questionnaires: These are useful for collecting large-scale quantitative 

data on user preferences, demographics, and satisfaction levels. 
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  Ethnographic Studies: Designers observe users in their natural environments to 

understand how they interact with products in real-world scenarios. This method helps 

in uncovering unconscious behaviours that users might not articulate in interviews. 

 Contextual Inquiry: Researchers engage with users while they perform specific 

tasks, asking them to explain their actions and thought. 

 Focus Groups: A moderated discussion with multiple users provides insights into 

collective preferences, experiences, and challenges. 

 

By using these techniques, designers can develop data-driven insights that inform product 

design and development. 

 

Example: When designing the iPhone, Apple conducted extensive user research to 

understand how people interact with touch screen interfaces. This led to the intuitive multi-

touch gesture system, setting a new standard for smart phones. 

 

2. Personas and Journey Mapping 

After conducting user research, designers translate findings into user personas and journey 

maps to better understand different user segments and their interactions with a product. 

 

User Personas: These are fictional representations of target users based on real research data. 

They typically include. 

 Demographics (age, profession, location) 

 Behavioural traits (tech-savviness, shopping habits) 

 Pain points and challenges 

 Goals and motivations 

 

Customer Journey Mapping: This visual representation outlines the steps a user takes 

while interacting with a product or service. It helps in 

 Identifying pain points and friction areas in the user experience 

 Recognizing opportunities to improve usability and engagement 

 Mapping emotions and expectations at different stages of interaction 
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 Example: For an e-commerce platform, journey mapping might reveal that users abandon 

carts due to a complicated checkout process. Simplifying payment options and reducing the 

number of steps can enhance user experience. 

 

3. Wireframing and Prototyping  

Before full-scale development, designers create wireframes and prototypes to visualize the 

structure and functionality of a product. 

Wire framing: This is a low-fidelity representation of a product’s layout, focusing on 

structure rather than aesthetics. It defines. 

 The placement of key elements (buttons, navigation menus, forms) 

 Information hierarchy and content organization 

 Basic interaction flow 

 

Prototyping: Prototypes are more detailed, interactive representations of a product, allowing 

designers to simulate real user interactions. Types of prototypes include. 

 Low-Fidelity Prototypes: Simple sketches or clickable wireframes that test basic 

functionality. 

 High-Fidelity Prototypes: Interactive models with realistic visuals and interactions, 

providing a near-final user experience. 

 

Prototyping enables designers to test concepts, gather feedback, and make iterative 

improvements before investing in full-scale development. 

 

Example: Companies like Adobe and Google use rapid prototyping tools such as Figma, 

Sketch, and Adobe XD to build and test digital interfaces before launching new products.  

 

4. Usability Testing 

Usability testing ensures that a product is intuitive, functional, and aligned with user 

expectations. This involves observing users as they interact with a prototype and gathering  

feedback on their experiences. Key aspects of usability testing include. 

 Think-Aloud Testing: Users verbalize their thoughts while performing tasks, helping 

designers understand their thought processes. 
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  Task-Based Testing: Users complete specific actions (e.g., purchasing an item on an 

e-commerce site) to identify pain points. 

 Remote Usability Testing: Testing conducted online, where users interact with a 

product in their natural environments. 

 Eye-Tracking &Heatmaps: Advanced tools analyze where users focus their 

attention on a screen, highlighting design elements that attract or distract users. 

 

Usability testing helps identify navigation difficulties, confusing interfaces, and inefficient 

workflows, allowing designers to refine products before launch. 

  

Example: Before launching Face book’s News Feed redesign, usability tests revealed that 

users found too many updates overwhelming. This led to the introduction of personalized 

algorithms that prioritize content relevant to each user. 

 

5. A/B Testing 

A/B testing is a data-driven method used to compare two or more design variations and 

determine which performs better. It helps designers make informed decisions based on user 

engagement metrics rather than assumptions. 

 

How It Works 

 Users are randomly divided into two groups. 

 Group A sees Version 1 of a product, while Group B sees Version 2. 

 Designers analyze metrics such as click-through rates, time on page, and conversion 

rates. 

 The better-performing version is implemented. 

 

Common Areas for A/B Testing 

 Website layouts and UI components 

 Call-to-action (CTA) button designs 

 Product descriptions and pricing structures 

 Navigation flows and checkout processes 
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 Example: Amazon frequently conducts A/B tests on elements like product page layouts and 

checkout buttons, ensuring that every change maximizes user engagement and conversions. 

 

CHALLENGES IN HUMAN-CENTERED PRODUCT DESIGN 

While Human-Centered Design (HCD) offers a structured approach to creating intuitive, 

user-friendly products, its implementation is not without challenges. Businesses must 

navigate multiple constraints, from aligning business objectives with user needs to 

overcoming technical and operational hurdles. Below is an in-depth analysis of the key 

challenges associated with HCD. 

 

1.  Balancing User Needs and Business Goals  

One of the primary challenges in HCD is aligning user expectations with business objectives. 

While the core focus of HCD is on enhancing user experience, companies also need to ensure 

that their products remain financially viable and competitive in the market. 

 

Revenue vs. Usability 

 Businesses often face pressure to monetize features that may hinder usability (e.g., 

intrusive ads, pay walls, or data collection practices). 

 A product that is too user-friendly but lacks monetization strategies may not be 

sustainable. 

 Example: Social media platforms must balance a seamless user experience while 

incorporating revenue-generating ads. 

 

Feature Prioritization Conflict 

 Users may request numerous features, but implementing every suggestion can lead to 

feature bloat and complexity. 

 Example: A video streaming service must prioritize recommendations that improve 

engagement without overwhelming users with too many choices. 

 

Stakeholder Conflicts 

 Different departments (marketing, engineering, design, and finance) may have 

conflicting priorities. 
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  Designers advocate for usability, engineers focus on feasibility, and executives aim 

for profitability. 

 

2. Resource and Time Constraints  

HCD is an iterative process that involves extensive research, prototyping, testing, and 

refinement. This time-intensive and resource-heavy approach can be a significant challenge, 

especially for start-ups and small businesses. 

High Cost of User Research 

 Conducting surveys, interviews, usability tests, and ethnographic studies requires 

dedicated researchers, tools, and participant incentives. 

 Many smaller companies lack the budget to conduct large-scale usability studies. 

 

Long Development Timelines 

 The iterative nature of HCD extends product development timelines, which may not 

align with business deadlines. 

 Rapid product launches often take precedence over extensive testing. 

 Example: A mobile app startup may need to launch an MVP (Minimum Viable 

Product) quickly to gain market traction but may compromise on UX refinement. 

 

3. Subjectivity in User Feedback 

Users often provide conflicting feedback, making it difficult for designers to establish a clear 

design direction. What works well for one user segment may not suit another, leading to 

decision paralysis. 

Diverse User Preferences 

 Different user demographics (age groups, technical skills, cultural backgrounds) may 

have varied expectations and usability needs. 

 Example: Older users may prefer larger buttons and high-contrast interfaces, while 

younger users prefer minimalist designs. 

 

Bias in Feedback Collection 

 Users might not always articulate their needs accurately, and their responses can be 

influenced by personal biases. 
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  Example: A user might rate a design poorly due to personal preferences rather than 

actual usability flaws. 

 

Over-Reliance on Qualitative Data 

 Subjective insights from interviews and surveys may lack quantitative validation, 

leading to misleading design choices. 

 

4. Technical Feasibility 

Even if a product design is highly innovative and user-friendly, its implementation may not 

be technically feasible due to constraints in existing technology, infrastructure, or budget. 

Scalability Issues 

 Some features that work well in small-scale prototypes may not be viable in a real-

world, large-scale system. 

 Example: AI-driven personalization features may require significant server resources, 

making them costly to implement for startups. 

 

Device Compatibility 

 Products that need to function across multiple devices (e.g., smartphones, tablets, 

desktops) must ensure consistency in performance and UI design. 

 Example: A mobile banking app must provide a seamless experience on both low-

end and high-end smart phones. 

 

Security & Compliance Challenges 

 Data protection laws (GDPR, CCPA) impose strict security standards that may limit 

user tracking and personalization efforts. 

 Example: A healthcare app collecting patient data must prioritize compliance over 

design innovations. 

 

5. Maintaining Consistency Across Platforms 

In today’s multi-device world, users expect seamless experiences across web, mobile, and 

physical interfaces. Designing a consistent UI/UX across different platforms poses a major 

challenge. 
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 Platform-Specific Design Guidelines 

 Each platform (iOS, Android, Windows) has unique design standards. Maintaining 

consistency while adhering to platform guidelines is complex. 

 Example: Apple's Human Interface Guidelines vs. Google's Material Design. 

 

Responsive & Adaptive Design 

 Ensuring that a product is responsive across various screen sizes (smart phones, 

tablets, desktops) requires additional design and development efforts. 

 Example: A website that looks great on a 27-inch desktop might have poor usability 

on a 5-inch Smartphone. 

 

   Brand Identity vs. Usability 

 Striking a balance between maintaining a brand’s unique visual identity and following 

platform-specific usability principles can be difficult. 

 Example: Netflix’s UI is visually consistent across devices but follows platform-

specific interactions for smart TVs, desktops, and mobile apps. 

 

SCOPE OF HUMAN-CENTERED PRODUCT DESIGN 

Human-Centered Design (HCD) has transformed industries by prioritizing user needs, 

behaviours, and experiences. By integrating HCD principles, companies create intuitive, 

accessible, and impactful products that enhance user satisfaction and engagement. Below is 

an in-depth exploration of HCD’s applications across various industries. 

 

1. Healthcare 

Application of HCD in Healthcare 

HCD plays a critical role in medical device design, telemedicine, electronic health records 

(EHR), and patient engagement platforms. A well-designed healthcare system improves 

accessibility, accuracy, and ease of use, especially for patients with limited technical 

expertise. 

 

Key Areas of Impact 

Medical Devices 

 Intuitive user interfaces for diagnostic tools and wearables (e.g., blood glucose  
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  monitors, ECG devices). 

 Example: Smart insulin pens that track dosage and sync with mobile apps for 

personalized diabetes management. 

 

 Telemedicine Platforms 

 Simplified UI for virtual consultations, ensuring patients of all ages can navigate 

video calls and medical records. 

 Example: AI-powered symptom checkers that assist users before consulting a doctor. 

 

 Electronic Health Records (EHR) 

 Reducing cognitive load for doctors and nurses by designing intuitive dashboards and 

voice-enabled data entry. 

 Example: AI-driven EHR systems that predict patient needs based on historical data.  

 

2. Automotive 

Application of HCD in Automotive 

Modern vehicles rely heavily on Human-Machine Interfaces (HMI), gesture controls, 

adaptive systems, and autonomous driving features to enhance safety, comfort, and 

convenience. 

 

Key Areas of Impact 

Infotainment Systems & Gesture Controls 

 Touch screen dashboards and voice-controlled navigation reduce driver distraction. 

 Example: Tesla’s minimalist touch screen interface, replacing traditional buttons with 

an interactive UI. 

Advanced Driver Assistance Systems (ADAS) 

 Adaptive cruise control, lane-keeping assist, and real-time driver alerts prevent 

accidents. 

 Example: Facial recognition systems that detect drowsy drivers and issue alerts. 

 

Autonomous Vehicles (AVs) 

 AI-powered self-driving cars require intuitive user interfaces for passengers to 

monitor system status. 
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  Example: Augmented Reality (AR) dashboards that project navigation and hazard 

alerts onto windshields. 

 

3. Retail and E-Commerce 

Application of HCD in Retail 

With online shopping becoming the norm, HCD focuses on creating seamless, personalized, 

and engaging customer experiences across web and mobile platforms. 

 

Key Areas Of Impact 

Personalized Shopping Experiences 

 AI-driven recommendation engines suggest products based on past behavior. 

 Example: Amazon’s dynamic UI changes based on customer preferences. 

 

Mobile-Friendly UI/UX 

 One-click checkout, intuitive navigation, and interactive visuals boost customer 

retention. 

 Example: Virtual Try-On features for clothing and cosmetics. 

 

Omni channel Experience 

 Ensuring consistency between online and offline stores with seamless transitions. 

 Example: In-store mobile apps that provide product information via QR codes. 

 

4. Education 

Application of HCD in Digital Learning 

E-learning platforms leverage HCD to enhance student engagement, personalize learning 

experiences, and improve accessibility. 

 

Key Areas of Impact 

Gamification of Learning 

 Interactive elements like quizzes, badges, and progress tracking increase student 

motivation. 

 

Example: Duolingo’sgame-like approach to language learning. 
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 Personalized Learning Paths 

 AI-based adaptive learning platforms adjust difficulty levels based on user 

performance. 

 

Example: Coursera and Udemy suggest courses based on past learning behavior. 

 

Accessibility & Inclusivity 

 Voice-assisted learning, text-to-speech, and subtitles make education accessible for 

students with disabilities. 

  

Example: Microsoft’s Immersive Reader tool, which aids students with dyslexia. 

 

5. Smart Home Devices 

Application of HCD in IoT& Smart Homes 

The Internet of Things (IoT) has transformed homes by integrating voice-controlled 

assistants, automated security systems, and intelligent appliances that prioritize user 

convenience. 

 

Key Areas of Impact 

Voice Assistants & Home Automation: 

 Smart speakers and AI-driven home assistants (Alexa, Google Assistant) allow hands-

free control of lights, appliances, and security systems. 

 

Example: Users can control room temperature via voice commands. 

 

Seamless Device Integration 

 IoT-enabled devices communicate across different ecosystems for a connected 

experience. 

 Example: A smart fridge that tracks groceries and suggests recipes. 

 

AI-Based Energy Efficiency 

 Self-learning thermostats adjust temperatures based on user preferences. 
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 Example: Google Nest reduces energy consumption by learning daily routines. 

 

CASE STUDIES IN HUMAN-CENTERED PRODUCT DESIGN 

1. Airbnb’s UX Transformation: Airbnb restructured its website and mobile application 

using HCD methodologies, focusing on user trust and seamless booking experiences. By 

implementing user feedback, intuitive navigation, and enhanced personalization, Airbnb 

increased customer engagement and revenue. 

2. Apple’s iPhone Interface: Apple’s focus on intuitive touch gestures, accessibility 

features, and minimalistic design sets industry standards for user-friendly mobile devices. 

The iPhone’s UI/UX design continues to prioritize user convenience, making it one of the 

most widely adopted smartphones globally. 

3. Tesla’s In-Car Experience: Tesla’s infotainment system exemplifies HCD, with a user-

friendly touchscreen interface, voice-controlled functions, and over-the-air software 

updates that enhance user convenience and safety. 

4. Google’s Material Design: Google developed Material Design to provide a unified UX 

across its platforms, ensuring consistent design language, responsive animations, and 

intuitive user interactions. 

5. Nike’s Customization Experience: Nike’s "Nike By You" platform enables customers 

to personalize shoes, integrating HCD by allowing users to design products that reflect 

their personal style and preferences. 

 

IMPACT OF CONSUMER PERCEPTION ON DESIGN 

Consumer perception plays a crucial role in product success. A well-designed product that 

prioritizes user experience enhances brand loyalty and trust. Psychological factors such as 

color psychology, typography, and ergonomics influence consumer emotions and purchasing 

decisions. Brands that focus on storytelling and emotional connection through design create 

stronger engagement with their audience. 

 

Moreover, social and cultural trends impact design preferences. Products tailored to regional 

preferences and local user behaviours tend to perform better in specific markets. For 

example, mobile payment solutions in Asia prioritize QR code scanning due to widespread 

adoption, whereas Western markets emphasize NFC-based transactions. 
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 By continuously analyzing consumer behavior and adapting design strategies, companies can 

create products that resonate with their target audience while staying ahead of industry trends. 

 

CONCLUSION 

Human-centered design has redefined modern product development by emphasizing 

usability, efficiency, and customer satisfaction. Companies that integrate HCD principles 

benefit from increased customer retention, reduced redesign costs, and enhanced market 

competitiveness. However, challenges such as the complexity of user research and balancing 

diverse needs persist. Future advancements in AI and machine learning will further 

personalize user experiences, making HCD an indispensable approach. Ultimately, businesses 

that prioritize human-centric solutions will maintain a competitive edge in a constantly 

evolving market landscape. 

 

REFERENCES 

1. Brown, T. (2009). Change by Design: How Design Thinking Creates New 

Alternatives for Business and Society.Harper Business. 

2. Norman, D. A. (2013). The Design of Everyday Things: Revised and Expanded 

Edition.Basic Books. 

3. Krug, S. (2014). Don't Make Me Think, Revisited: A Common Sense Approach to 

Web Usability.New Riders. 

4. Nielsen, J. (1993). Usability Engineering. Morgan Kaufmann. 

5. Garrett, J. J. (2010). The Elements of User Experience: User-Centered Design for the 

Web and Beyond.Pearson Education. 

6. ISO 9241-210. (2019). Ergonomics of Human-System Interaction – Human-Centered 

Design for Interactive Systems.International Organization for Standardization. 

7. Cooper, A., Reimann, R., & Cronin, D. (2014). About Face: The Essentials of 

Interaction Design.Wiley. 

8. Hassenzahl, M. (2018). Experience Design: Technology for All the Right 

Reasons.Morgan & Claypool. 

9. Tognazzini, B. (2014). First Principles of Interaction Design. Retrieved from 

https://asktog.com/atc/principles-of-interaction-design/ 

10. Brown, J. (2021). Design Thinking in Product Innovation: A Strategic 

Approach.Springer. 



 
 

 

25 Page 8-25 © MANTECH PUBLICATIONS 2025. All Rights Reserved 

 

Journal of Product Design, Quality Engineering & Technology 

Volume 10, Issue 1, January-April 2025 

 

 11. Maeda, J. (2019). How AI is Changing Product Design. Harvard Business Review. 

Retrieved from https://hbr.org/2019/09/how-ai-is-changing-product-design 

12. Buxton, B. (2010). Sketching User Experiences: Getting the Design Right and the 

Right Design. Morgan Kaufmann. 


