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Lectures 
Tuesday 13:45 - 17:15 
Room D101 

Welcome
DESIGN OF INTERACTIVE SYSTEMS + TER

TER 
Friday 13:30 - 17:00 
Room E212 
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PHD DEFENSE OF XIAOHAN PENG  
TITLE: DESIGNER-LED INTERACTION  

WITH GENERATIVE AI 
 

DATE: 28TH SEPTEMBER, 4 PM   
Location: Digiteo (660), Auditorium  

 

 
SIGCHI Paris Talk 

Nick BRYAN-KINNS -  University of the Arts London 

Date: 29th September, 10 am   

Location: Digiteo (660), Auditorium 

 Next week 

HCI Events 

Jury: 
Björn HARTMANN -  University of California, Berkeley 

Nick BRYAN-KINNS -  University of the Arts London 

Elena L. GLASSMAN - Harvard University 

Steven DOW - University of California, San Diego 
Nicolas SABOURET - Université Paris-Saclay
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Lectures 5
Overview

Category Activity Duration (min) Start End

Homework Review Brainstorming Concept 15 13:45 14:00

Lecture Collecting and Interpreting Design Inputs 30 14:00 14:30

Exercise Design Concept 30 14:30 15:00

Exercise Design Alternatives 20 15:00 15:20

Exercise Interaction Table 20 15:20 15:40

BREAK 15 15:40 15:55

Lecture Representing Design: Prototyping 35 15:55 16:30

Exercise Future Scenario 30 16:30 17:00

Lecture Storyboards & Video Prototypes 10 17:00 17:10

Homework Finish Concept + Alternatives + Scenario 5 17:10 17:15
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Generative Design

Discovery 

       — Who is the user? 
Inspiration 

        — What is possible? 
Design 

         — What should it be? 
Evaluation 

         — Does it work? 
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REVIEW 
HOMEWORK
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Shoot at least 8 ideas (2-3 each) 

Choose a team scribe to summarize all ideas 
Each team member chooses 2+ ideas to direct 

Roles: 
Director   Choose idea, roles, presentation 
Makers    Create paper prototypes 
Talent      Manipulate prototype, act as user 
Camera   Shoot 30”- 60” sequences 

Now: Shut up and start shooting! :)

Exercise  

Video brainstorming
Team —  50 min
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Design
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WHAT SHOULD I DESIGN?

9



Design 
Challenge

Simplicity  
of Execution

Power of 
Expression
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Design 
Challenge

Simplicity  
of Execution

Power of 
Expression
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Clarify your design brief 

- Who is the target audience? 

- What is the context of use? 

- Is the technology: 

      worn by the user? 

      embedded in an object? 

      part of the environment? 

- What is the key problem it will address?

Homework  

Design Brief
Team
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Generative Design

Discovery 

       — Who is the user? 
Inspiration 

        — What is possible? 
Design 

         — What should it be? 
Evaluation 

         — Does it work? 
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Generative Design

Discovery 

       — Who is the user? 
Inspiration 

        — What is possible? 
Design 

         — What should it be? 
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Designing  
Prototypes
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Design 
Designing Alternatives
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Collecting 
Design 
Inputs
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Defining 
Requirements

Methods 

Design brief 

Design specification 

Interaction table
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Design 
Design Requirements

Design Brief 

Communicate with clients 

Project goals and objectives 

Budget and schedule 

Target audience 

Project scope 

Available resources 

Overall style

Design Specification 

Contract with clients 

Functionality 

Performance requirements 

Aesthetic factors 

Maintenance 

Project milestones
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Interpreting  
Design Input

20



Design 
Designing Alternatives
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Design  
Concepts

Designer’s view of the system 

How the designer wants 
  the user to see the system 

Hides technical aspects 

Includes what the user will use the system for
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Design  
Concepts

Designer’s view of the system 

A good conceptual model 
  corresponds with the user’s mental model 

Take advantage of 
  metaphors 
  affordances 

Follow design guidelines
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Conceptual 
Model

Don Norman’s guidelines 

1. Make things visible 
    User should understand the state of the 
    system through the interface 

2. Mapping principle 
    Help users understand the link between: 
      Actions and results 
      Controls and their effects 
      System’s state and what is visible 

3. Feedback principle 
    Inform users about results of their actions
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Ben Shneiderman’s design rules 

1. Consistency 
2. Short-cuts for expert users 
3. Informative feedback 
4. Design dialogues with closures 
5. Prevent errors and help repair them 
6. Provide reversible operations 
7. Give control to the user 
8. Reduce short-term cognitive load 

But every rule has exceptions…

Conceptual 
Model
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Create a conceptual model 

Identify the objects: 
  What does the user want to manipulate? 

Identify the operations: 
  What does the user want to do with  
  these objects? 

Identify the commands: 
  How can the user can activate  
  these operations

Conceptual 
Model
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Finding the design concept 

Look at the results of your user studies 
  identify a need or problem to solve 
  specific to your audience. 

Generate a variety of ideas 
  that offer potential solutions 

Create a design space to 
  embody the set of alternatives 

Choose a design concept to explore 
  focus on interaction, not just functionality

Design 
Concept

27



Finding the design concept 

Identify a real, specific problem. 
  Real problems are complex and messy 
  Look for a small aspect of a real problem 
  Avoid stereotypical ‘toy’ problems 

Trade-off between power and simplicity: 
  Less is More 

Be curious, be creative, seek surprises and    
  new opportunities

Design 
Concept
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Finding the design concept 

What will the user be able to do? 
  What are the conceptual objects? 
  How will users interact with them? 
  What can the system do? 
  How will the user learn it?Design 

Concept
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First idea is never perfect ... 
Reevaluate, redesign, & refine

Choose 
something !!
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Avoid analysis paralysis!Choose 
something !!
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One-sentence description: 
  What is the design concept? 

What user problem(s) does it solve? 

  Is the interaction clear? 

What technology does it use? 

  How does it help users? 

Exercise  

Design Concept
Team — 20 min

32



Defining 
Requirements

Methods 

Design brief 

Design specification 

Interaction table
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Object 
Table

Reminder 

Identify the conceptual objects 
  from the user’s perspective 

Includes web pages and links, 
  not buttons and menus 
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Interaction 
table

Ensure completeness & coherence 

Top-down description of: 
  conceptual objects in the system 
  key operations (functionality) 
  interaction with conceptual objects 

Organized into two tables: 
  Object table 
  Operations table
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Interaction 
table

Ensure completeness & coherence 

Interaction tables 
  consist of two inter-related tables 

Object table 
  List conceptual objects (users’ perspective) 
  plus: properties, representations, functions 

Operations table 
  List key functionality and interactions
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Interaction 
table

Two inter-related tables 
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Interaction 
table

Procedure 

List conceptual objects 
  How are they represented in the system? 

List operations 
  What does the system do? 

List interaction techniques 
  How will users manipulate conceptual 
  objects to achieve each operation?
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Complete the two tables: 

Object table 
  List conceptual objects (users’ perspective) 

  plus: properties, representations, functions 

Operations table 
  List key functionality and interactions 

This is a working document: 

  Update it as your design changes

Exercise  

Interaction Table
Team — 15 min
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Design 
Exploration

Explore different interaction alternatives\ 

Ensure usability under diverse conditions 

Let users & stakeholders imagine the interface 

Focus on problematic parts of the interface
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Design 
alternatives

Consider alternative types of interaction 

Don’t stop with your first design concept 
  … but don’t explore 50 ideas either! 

Carefully consider 3-5 alternatives 
  Focus on alternative forms of interaction, 
  not different functionality 

Button presses and pull-down menus 
  encourage procedural, annoying interfaces 

You can do better!
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Choose one or two design dimensions 

  identify variations of your main concept 

Generate three design alternatives 

Consider the trade-offs between them 

  What is better? 

  What is worse? 

Choose one or recombine features 

  for a new concept

Exercise  

Design Alternatives
Team — 10 min
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BREAK
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Representing  
Designs

44



Design 
Designing Alternatives
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Taxonomy   
of Prototypes

Participatory Design & 
Prototyping 

Mackay & Beaudouin-Lafon 
(2022)

46



Types of 
Prototypes

Taxonomy 

Mackay & Beaudouin-Lafon (2023) 

Representation      Physical form 
  from rough sketches to complete simulations 

Precision                 Level of detail 
  from informal to highly polished 

Interactivity            Level of interaction 
  from non-interactive to fully interactive 

Lifecycle                  Phase of project 
  from throw-away to components of final system 

Scope                      Coverage 
  horizontal, vertical, matrix, path-based
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Prototype

Representation      
Physical form 

Paper/Junk Create rough, quick sketches of 
                   the design 
Example      Use paper and other materials 
                   to simulate interaction 

Online        Create detailed, computer- 
                   based screen images 
Example      Create Figma or Powerpoint 
                   wireframes 

Functional   Develop working hardware 
                    and/or software 
Example       Create interactive animations 
                     with Principle or working code

48



Prototype

Precision      
Level of detail 

Lo-fidelity       Focus on overall design, omit 
                        most detail 
Example          Hand -drawn paper sketches 
                        and hand -crafted mockups 

Mixed-fidelity Focus detail on current 
                        design issue, rest is rough 
Example           Dialog box layout includes 
                        key elements, sketches others 

High-fidelity    Include all key visual and 
                        interaction details  
Example           Detailed version of final look 
                        & interaction characteristics
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wireframes

What about wireframes? 
      
Graphic designers create wireframes 

  Focus on screen layout, not interaction 

  Static, not dynamic 

  Encourages procedural interaction 

  Assumes buttons, sliders and menus 

    (least efficient forms of interaction) 

Interaction designers 
  should focus on interaction 

  Create simple, but powerful interfaces 

Detailed representations may not be precise 

  Example: High-fidelity Figma-prototype may 

  misrepresent or ignore key interaction
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What’s wrong 
with 
wireframes?

Wrong focus 
      
Highlights static screen layout but … 

Ignores      context 

                  interaction over time 

                  breakdowns 

Advantages 
  Shows high-fidelity screen design 

  Permits realistic tests with user 

Disadvantages 
  Suggests design is finished 

    which reduces feedback 

  Encourages surface design 

    rather than real-world interaction
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Prototype

Interactivity      
Level of interaction 

Non-             Fixed path 
interactive    Show what interaction looks like 
Example        Video of user touching device 

Low              Pre-determined path 
interaction    Test alternative interactions 
Example        Designer shows screen 
                      User performs action 
                      Designer shows system reaction 

High              Open path 
interaction     Try any interaction 
Example          Wizard of Oz or limited 
                       functional prototype
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Wizard 
of Oz

Simulate interaction with a new interface

53



Wizard 
of Oz

Simulate interaction with a new interface 

Designer (wizard) 

  interprets user actions 

  controls system responses 

User experiences what the 

  ‘real’ system might be like 

Useful for creating video prototypes 

but also for creating live experiences 

that rapidly explore different design 

 alternatives
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Wizard 
of Oz

System may be: 

  non-existent 

  partially built 

  completely functional 

Best for certain types of 

  interaction (based on 

  wizard’s reaction time)
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Prototype

Lifecycle 
Phase of the project 

Rapid           Explore alternatives 
Example       Create paper prototypes 

Iterative       Refine modules over time 
Example        Successively add detail and 
                      functionality over time 

Evolutionary Transform prototype modules 
                      into the final product 
Example        Add new functions to software 
                      prototype (Agile approach)
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Prototype

Scope 

Coverage 

Horizontal   Add layers of functionality 
Example       Start with user interface, later 
                    add the underlying database 

Vertical        Fully develop part of system 
Example       Develop the spelling checker 
                    interface and algorithms together 

Scenario      Develop the functionality relevant 
                    to a particular scenario 
Example       Edit only three images
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Types of 
Prototypes

Consider design alternatives 

Choice of prototype depends on 

  specific designer needs 

  phase of the design process
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Types of 
Prototypes

Consider design alternatives 

Choice of prototype depends on 

  specific designer needs 

  phase of the design process
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Rapid 
Prototyping

Methods 

Paper and junk prototypes 

Video prototypes 

Software prototypes 

Hardware prototypes
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Paper  
Prototype
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Paper  
Prototype
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Junk  
Prototype
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Video  
Prototype
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Software  
Prototype
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Hardware  
Prototype
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ABOUT: REPRESENTING TIME
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Interaction 
Snippet
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Interaction 
Snippet

Immediate interaction 
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Scenario
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Scenario
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Scenario 
to 
Storyboard
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Scenario 
to 
Storyboard
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Storyboard
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Storyboard
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Storyboard
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Journey 
Map
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Journey 
Map
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ABOUT: TELLING STORIES
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Telling 
Stories

Methods 

Current scenario 

Future scenario 

Storyboard 

Video prototype
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1. Create your design concept 
influenced by findings from users 
and favorite brainstormed ideas 

2. Create a future scenario with key events 
Fit your ideas into the scenario... 
or change the scenario to fit your ideas 

3. Draw a storyboard with titlecards, 
     sketches and descriptions 
Animate personas to illustrate the 
interaction 

4. Shoot a video prototype 
Tell the story as a series of titlecards 
and interaction snippets,  
using the storyboard as a shooting guide

Future 
Scenario Storyboard Video 

Prototype

Telling 
Stories
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Scenario                  describes the interaction 

   Each paragraph explores one design issue 

   with one or more interaction snippets 

Storyboard              sketches the interaction 

   Break up the story into a series of titlecards 

   followed by 1-3 interaction snippets 

Video prototype      shows the interaction 

   Use the storyboard to guide shooting. 

   Intersperse titlecards to tell the story 

   with video clips that show the interaction 

   between realistic users in realistic situations

Future 
Scenario Storyboard Video 

Prototype

Telling 
Stories
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Current 
Scenario

Reminder 

Short one-act play about today’s experiences 

   sub-divided into one-paragraph scenes 

   each describing an interaction snippet 

Create one or more personas with 

   name, age, gender, motivation 

   usually with a profession, expertise 

   usually with a goal or motivation 

Create one or more realistic setting(s): 

   date, time, place, context 

Assemble interaction snippets into a coherent 

   story, a series of events over a period of times
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Future 
Scenario

Transform current into future scenario 

Draw from real, grounded observations, 

      interviews and introspection 

Capture the details of how users 

      currently interact with the technology 

Do          Highlight problems & opportunities 

Do not  “Sell” the idea!
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Scenario 
Contrast

Current scenario 

Draws from current real-world observations 
of how people use technology today 
to identify issues the new technology  
will address

Future scenario 

Builds upon current scenarios to imagine 
how future users will interact with the 
new technology in this setting and 
context

Yes! You may update the scenario 
if it helps you explore alternatives  
as long as it remains true to real users
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Future 
Scenario

Revise current scenario 

Revisit your personas 

    Can you target the users better? 

“Animate” the personas in the current scenario 

    How does applying the concept help? 

    Push the limits to create something new 

Transform scenario into a future scenario 

    Revisit every interaction snippet 

    Apply video brainstormed or new ideas 

Create a storyboard and a video prototype 

    to illustrate the concept in context
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Future 
Scenario

Collect          Story interviews 

Represent      Interaction snippets 

Interpret        Personas & Extreme characters 
                    Current scenario 

Personas in a realistic setting 

perform a series of activities 

drawn from collected user data 

to highlight opportunities for design
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Future 
Scenario

Reminder 

Create a theme … and variations 

Balance ‘normal’ and unusual situations 

    include breakdowns and errors 

Consider external events that affect interaction 

Include patterns of interaction over time 

    including repetitions and wasted effort 

Highlight surprises
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TIPS

Choosing informative persona names 

Choose short names: 

   Easy-to-pronounce, one syllable 

Alphabetize names: 

   Ann, Bob, Chuck, Dave, Eli 

Link names to functions: 

   Pat is a patient 

   Sue is a surgeon 

   Bob the boss

89



AVOID…

What NOT to do 

‘over-selling’ the technology 

    Explore options rather than one solution 

irrelevant detail 

   Focus on interaction, not users’ personal 

   lives 

superfluous description 

   Stick to the facts 

humor, at least for now 

   Difficult to do well 

   Often distracting 

   Paper prototypes are amusing anyway
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Future 
Scenario

Basic structure 

Title             Event or technology to design 

Who?           Name, sex, age, job ... 

What?          Event that sparks the story 

Where?        Location 

When?         Date, time 

Motivation   Why is this happening? 

Situation      Relevant detail to aid 

                     understanding 

Story            Paragraph-by-paragraph descrip- 

                     tion of who does what and why
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Decide how the personas will interact with 

    your new concept 

Tell the story, step by step, 

    using interaction snippets 

    to highlight the interaction 

Update the personas, setting, story as needed 

    but stay grounded in the original story 

    interviews and user data

Exercise  

Future Scenario
Team — 30 min
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Every Exercise is due in class  
   if you don’t finish in class do it after class 

Every Homework is due to the next class   
   Homework from Tuesday is due on Friday (TER) at 1:30pm  
   Homework from Friday is due on Tuesday (Lecture) at 1:30pm  

All Exercises and Homework should be uploaded to the webpage 
   This is your digital design journal and helps you to see your progress  
   This is a living journal and should be updated by you if necessary 
   Exercises and Homework help you to progress and are not all graded 

   

In general  

Exercises and Homework
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Design Concept 
 
One-sentence description  
of the design concept: 

- What user problem(s)  
  does it solve? 

- What is the interaction? 

- Which technology? 

- How does it help users?

Homework 

Overview
Interaction Table 

Object table: 
- Identify user’s key  
  objects of interest 

- Identify their properties, 

  representation & 

  operations 

Operations table: 
- Identify key operations, 

  user command, feedback 

  & system response

Future Scenario** 

Transform your 

  current scenario into a 

  future scenario 

Modify the scenario to 

  highlight key interactions 

  your system solves … 

  and challenges that 

  remain 

** Critical for Friday!
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