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Designing with AI 
brings new product 
and ethical challenges



 Uncertain AI 
capabilities 

 AI output 
is complex

  Responsible 
AI concerns

� Never 100% accurat�
� Infinite outcomes - unable to 

predict for infinite outputs

� Make or break societ�
� Trust and privac�
� Data regulations

� New constraints - what AI can do�
� User-data technical feasibilit�
� Design for unknown?



History of AI 



2 N D  WAV E  ( 1 9 8 0 s - 1 9 9 0 s )

Automation Movement - ML/
Statistical/Deep Learning

1 S T  WAV E  ( 1 9 5 0 s - 1 970 s )

Industrial Revolution - 
Traditional Programming

Source: Toward Human-Centered AI: A Perspective from Human-Computer Interaction. Interactions ACM (2019)Source: Toward Human-Centered AI: A Perspective from Human-Computer Interaction. Interactions ACM (2019)
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3 R D  WAV E

Contextual adaptation 
“Human-in-loop”



Automation
THEN

Clear outputs

Repetitive, predictable outcomes



Augmentation
NOW

Augmenting human intelligence

Enhancing our daily experience



Reference: Re-examining Whether, Why, and How Human-AI Interaction Is Uniquely Difficult to Design

Capability 
Uncertainty

System

Capability

Evolving

Possible System Outputs

Level 3

Level 1

Fixed

Two Few Infinite

Level 4

Level 2

Adaptive

Systems

Probablistic

Systems

Evolving

Probablistic


Systems

Evolving

Adaptive

Systems

Output

Complexity

Where most AI products 
in society are now at





Malicious use Lack of transparency 
and control

Data biasnessPrivacy issues



-Inniches

Human-Centered AI?



Algorithms 
& AI

Humans

Humans

Humans

Humans

Algorithms 
& AI

Algorithms 
& AI

Algorithms 
& AI

Human-Centered Artificial Intelligence: Three Fresh Ideas. Shneiderman B. (2020)



Technological 
AI capability 

Humanity-
Oriented 

Approach



Human-Centered AI

Technological 
AI capability 

Humanity-
Oriented 

Approach



Design  AIusing Design  AIwith Design  AIfor

AI as a tool to augment 
design materials

Design AI-driven products, 
interfaces and UX

Integrate design processes 
with AI/ML life cycle stages

Human-Centered AI



Design
 using AI

with AI

for AI

Create

Develop

AI-powered tools and softwares

(ChatGPT, Copy.ai)

AI life cycle stages and processes 
(Simulation, Wizard of Oz)

front-end AI driven products, interfaces

(Conversational UX, AI-enabled features)



Design  AIwith Design  AIfor

Algorithm

Capability

System

Performance

Deployed

System Performance

over time

User- Encountered 
System Behaviour

User 
Experience

Initial Training 
Data

Post-Deployment

Unseen Data

Personalization

Context Adaptation

AI Technological

Advances

Designing User-System

Co-evolvement

Designing Adaptive

Interactions at Scale

Human-Centered

Interaction Design

Human-Centered AI



Considering ethics and 
societal impact

Understanding AI complexities 
and designing with AI 
capabilities

Ethical AI, Responsible AI 
policies and guidelines

Humanistic

Technological

Judicial

Technology

Inform & decide on 
technology development

Human-Technology 
development

Inform and decide on 
human impact

Human needs


Policies & Guidelines


Source: Human-centered AI, The role of human-centered design research in the development of AI

Society

Human-Centered AI



Source: Human-centered AI, The role of human-centered design research in the development of AI



Limitations of design thinking in the context of AI



-Inniches

Design thinking with the 
new context of AI models

01 AI capability uncertainty 02 AI output complexity



01 AI Capability Uncertainty



02 AI Output Complexity



-Inniches

The 21st Century 
AI Designer



-Inniches



Everyone talks  about HCAI, but how?



-Inniches

Human-Centered AI 
the new pan-disciplinary product design thinking for AI 



Identify business 
opportunities, user 
painpoints, and areas 
where AI can add 
value

�� Define �� Align 3.Ideate 4.Explain �� Impact
Align business and 
user needs to 
achievable data 
needs and AI inputs

Brainstorm and 
generate ideas for new 
possibilities enabled 
by AI capabilities

Communicate what 
AI does to manage 
user's expectations 
and build  trust

Consider impact of AI 
solutions across different 
aspects of society and 
evaluate unintended 
consequences

HCAI Innovation  Framework



-Inniches

Before we put it into action...



Data Preparation: 
Gathering and 
organizing relevant data

Deployment: Implementing the 
model in real-world applications.

Simulation & Test: 
Evaluating the model’s 
performance and accuracy

AI Modeling: Building the model 
using algorithms and data.

01 03

02

04



Identify AI-enabled 
opportunities 
Identify current painpoints and potential areas where AI can provide value

Step 1

Define →  → Ideate → Explain → ImpactAlign



Define →  → Ideate → Explain → ImpactAlign

Can we use AI to solve

How might we solve 

“Can AI solve this problem in a 
unique way?” 



Define →  → Ideate → Explain → ImpactAlign

Is there a user need and associated pattern behaviour?



Is there a definition of success to optimize for?



What is the additional non-value add of AI?



Who are the stakeholders involved?

Identify if AI adds unique value

Pattern

Success

Value

Type



Define →  → Ideate → Explain → ImpactAlign

Example: Flight app 

� Opportunity: How might we improve 
flight booking conversion for users of 
our app�

� User journey: Flight booking experience 
for user on ap�

� User personas: Parents looking for 
family vacations, Corporates travelling 
for business, individual travellers



user value

business value

Define →  → Ideate → Explain → ImpactAlign

Improve flight booking experience + 
conversion of flight bookings of flight app 

� User need: "When to book for best price�
� User Pattern: "Check multiple sites and 

find the best price to book�
� Success: "Buying at the right time and 

price�
� Optimize" Best time to buy, avoid false 

price predictions"



Align user needs to 
data inputs 
Assess how feasible to turn user needs into tangible data and AI outputs

Step 2

Define →  → Ideate → Explain → ImpactAlign



Define →  → Ideate → Explain → ImpactAlign

✓ large quantity

✓ accessible data

✓ training material

? initial: inaccurate

? learn over time

? never 100% accurate

? anticipate failures

Data Inputs AI outputs

AI model



Define →  → Ideate → Explain → ImpactAlign

Align user needs to data

Is there a user need and associated pattern behaviour?



Is there a definition of success to optimize for?



What is the additional non-value add of AI?



Who are the stakeholders involved?

Align

Map

Source

Access



Define →  → Ideate → Explain → ImpactAlign

Questions to ask: 

�  User needs: What are the associated user needs and 
actions�

� Data inputs: What data needs to be collected to address 
this user need�

� AI outputs: What is the intended new user value? What 
business impact will this bring?



Define →  → Ideate → Explain → ImpactAlign

Example: Flight prediction

when to book � Live flight price (current�
� Price prediction (future)

� Market (etc SG→ SFO�
� Dates (depart, return�
� Prices (current, historical)

User need AI output Data need



Ideate possibilities 
with AI capabilities
Understanding unique capabilities of AI and ideate opportunity to use AI

Step 3

Define →  →  → Explain → ImpactAlign Ideate



Define →  →  → Explain → ImpactAlign Ideate

What is the unique capabilities of AI that 
makes this possible?



What are some AI enabled features that 
solves your user’s painpoints?



What datasets needs to be obtained for this 
AI technology to work? 

Ideate AI solutions

Capability

Datasets

Features



Define →  →  → Explain → ImpactAlign Ideate

Machine Learning Computer Vision Natural Language 
Processing

trained models & 
datasets

interpret visual 
information

human language



Define →  →  → Explain → ImpactAlign Ideate

AI capability cards



Define →  →  → Explain → ImpactAlign Ideate

What If Design Opportunity AI capability



Explain AI-enabled 
features to users 
How to explain UX of AI to users, to communicate what AI 
does to manage user’s expectations and build trust

Step 4

Define →  →  →  → ImpactAlign Ideate Explain



Define →  →  →  → ImpactAlign Ideate Explain

How do you communicate how the AI works 
to users?



What if your AI is wrong in scenarios?



How will users of different tech literacy 
understand and use your product?



How do you build trust with users?

Explain AI solutions
Understand

Literacy

Accuracy



Define →  →  →  → ImpactAlign Ideate Explain

Manage user’s 
expectations

Enable user’s 
feedback

Empower user 
autonomy



Define →  →  →  → ImpactAlign Ideate Explain

� Never assume that users 
understand how to use your featur�

� Introduce it at the right time of user 
action, in the most appropriate and 
relevant context

Manage user’s 
expectations



Define →  →  →  → ImpactAlign Ideate Explain

� Allow for users to provide feedback easil�

� Empower users to help AI model learn from 
data through feedbac�

� Regularly communicate updates or 
improvements

Enable user’s 
feedback

Example - Zendesk



Define →  →  →  → ImpactAlign Ideate Explain

� Clearly communicate how data is collected, 
used, and secure�

� Enable user controls and customizatio�

� Promote transparency and ownership in 
data handling - always ask!

Empower user 
autonomy

Example - Ever



Define →  →  →  → Align Ideate Explain Impact

Impact of AI on 
society 
Evaluate potential societal impact of your AI 
solution + unintended consequences

Step 5



Define →  →  →  → Align Ideate Explain Impact

Adopt 
various lens 
& scenarios

Evaluate impact 
of your AI 
solution



Define →  →  →  → Align Ideate Explain Impact

How will AI be used for good and bad?



How will your product affect aspects of society?



What are potential scenarios where the AI might 
be misused? What may be some outliers?



What may potentially happen as your solution 
scales?

Impact of your AI solution
Impact

Usage

Scale

Influence



Define →  →  →  → Align Ideate Explain Impact



Define →  →  →  → Align Ideate Explain Impact



Human-Centered 
AI Workshops



Example: AI Capability cards

User opportunity 
enabled by AI

Card segmented by AI 
themes: ML, CV & NLP

Real-l ife applications

Visual graphic of 
AI capabil ity

Open-source public 
datasets available

AI Capabil ity enabling 
design opportunity



Recent initiatives

AI Innovation Workshop Panelist during 
Singapore Design Week 2023

Conducted 2-day HCAI Workshop for School 
of Technology & Design (SUTD)

Developed Human-Centered AI Design 
Toolkit and card set

Speaker for Neural Networking event by 
National AI Office Singapore

Led a 1-day HCAI sprint workshop at UX 
STRAT APAC 2024 in Bangkok

HCAI Talk at SUTD AI Mega Center



More about my 
research on HCAI
Get latest dips on our upcoming HCAI workshop

Sarah Tan
linkedin.com/in/sarahtan-twh/

www.formatif.co


