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The Midterm is a big 
achievement!



You are now a user interface programmer!



The main goal of many websites is to
interact with data.



You can now make a working prototype of a 
most websites



Given specifications, 
you can create interactions



A project I loved: Kafei

Help people find coffeeshops with wifi -
so they find study places around the city

A nicely specific 
user-centric 
need to fill



The next step is to become a 
user interface designer.

You identify the user

You identify a problem

You find the solution



What is design?



“Design is a plan for arranging elements 
to accomplish a particular purpose.” 

– Charles Eames



Design is not a magical leap where a brilliant idea 
comes from no where.



Design is a iterative progress where you work 
with users to identify and solve their problems.

Sitting all day hurts! Why does it hurt?
How do people sit? What does good sitting look like?



For people who sit all day in an office,
alleviate back pain by designing a chair 
that supports the lower back.

Identify 
Users needs:

Test solutions 
on users: The key to design is to 

iterate based on user feedback.



Let me tell you a story
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This is Nadia. She’s 11. She lives in Houston.
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Nadia is struggling with fractions at school



Her uncle wants to help, but he lives in NYC
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He asks about her fractions homework.
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He has the insight that if she saw more examples, 
she could figure out how to solve fractions. 

I just don’t get 
what to do.

What’s wrong?



He makes videos and uploads them to YouTube.
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And he shows it to Nadia to see it helps…
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And he improves it again and again
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CCB+A+



This videos help Nadia. She aces the test!
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This video helps other students pass their 
fractions tests, too.
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Videos in this format help students learn 
other topics.
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These videos became Khan Academy.
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Very general problem
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But it started by helping 
a person with a problem, and lot of iteration

A+



Don’t start big. Start small.



In the media, people often claim they are
solving big problems. 



There’s something appealing about how 
grand big problem sound, but ….



What’s the problem with general goals?

They aren’t actionable.



General Vs. Specific Goals

Goal 1:
“Clean the house.”

Goal 2:
“Fold that basket of laundry.”

General goals sound appealing, but specific goals are actionable:
What person is going to execute what action on 

what object and get what value?



General goals are actually Domains

Domain:
“Clean the house”

Specific goal:
“Fold that basket of laundry.”



What’s the risk with a specific goal? 

“Fold that basket of laundry.”



Specific goals can be trivial.

But, if you start specific, 
you can usually generalize



Domain

Online shopping

Specific Need

Uncommon books 

Social Networking Harvard students looking 
up dorm, classes, 
relationship status

Read/send Email No page reload
Never Delete

Generalized to

Clothes,Food,
Amazon Fresh
Other sellers

Ivy League
US Colleges
Everybody

Chat
GDrive

Graphic Design
For novices

High School 
Yearbooks

Posters, 
flyers, ads

If you start specific, 
you can usually generalize later.

If you start specific, you can usually generalize.



Design Project



Final Project:
• Design and build a web application
• To help a user learn an introductory topic interactively
• Within a domain of your choosing
• The interactive experience centers around media (image, video, audio..)
• And help them assess their learning with a quiz. 
• And keep learning through feedback from the quiz.
• In under 10 minutes total



The user is someone in this class

• This way, you can test your designing on people in this class.
• Your TA must also feel like this is something valuable for them to 

learn.
• Consequently, you cannot design for:
• Kids or teenagers (they aren’t in this class)
• People who only speak Serbian (everyone in this class speaks English)
• Architecture Majors. 



The topic may be in a domain of your choice,
but it must be focused enough to teach in 10 min.
• Examples of broad domains:
• chess, 
• basketball, 
• art history,
• music

• Example focused topics
• Chess: how and when to perform 3 different opening moves in chess for 

chess beginnings 
• Basketball: how to run a pick and roll in basketball for casual NBA fans
• Art history: how to tell impressionist paintings from post-impressionist 

paintings for ArtHum students
• Music: how to mix a drop swap for aspiring DJs



Design insight for teaching:

People learn through interaction and feedback, not from reading long 
dumps of information 

Learning to walk Playing an instrument Code



Examples





How does it fulfill the requirements?

Domain:

Topic:

Media:

Interaction

User:

Lipreading

B, H and L sounds

Videos

Watch videos with and without sound

Would you learning something from this?





How does it fulfill the requirements?

Domain:

Topic:

Media:

Interaction

User:

Lighting

Lighting from 5 directions

3d model

Click the model

Would you learning something from this?





How does it fulfill the requirements?

Domain:

Topic:

Media:

Interaction

User:

Music

Identifying intervals

Piano

Play music, press keys on piano

Would you learning something from this?



Project Logistics

• Weekly homework will build up to the final project (5% of grade)
• Final submission is worth 20% of your grade.
• This project is to be completed in a group. 
• You will meet with your TA to receive feedback.



You must iterate based on your TAs feedback.

• There are no right or wrong answers to design problems.
• But there are better and worse answers.

• A core skill we want you to learn is to iterate based on feedback. 
Thus, your grade is depending on your making your TA happy.

A+



Design Process



The biggest misconception about creativity
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Idea Product



Understand the problem Solve the problem

Creativity is a Process 

• Brainstorm
• Interview
• Research

Synthesize
into insights 
and ideas

• Prototype solutions
• Explore technical 

options
Test them

Ideas
Person with a 
challenge

Product



Understand the problem Solve the problem

Your user is your TA (and students in this class).
You have to identify a problem you can solve. 

• Brainstorm
• Interview
• Research

Ideas

Your
TA
Person with a 
challenge



Individual warm-up:
Brainstorm domains and topics you can teach





Many of those ideas will be absolute crap!

That’s okay! 
You gotta get through the bad ones to get to the good ones.



Goal: Make the best piece of pottery.

Bayles and Orland, 2001

Vs.

Group 1 was told to make as many as they could Group 2 was told to only make one



You can prune bad ideas later.

Keep the ideas flowing! 
Don’t be critical of the ideas. 



In a group brainstorm, if you HATE someone’s 
idea, what should you do?

Have another idea.



• Cooking
• Programming
• Languages
• Dance
• Yoga
• Fitness
• Music

Brainstorm: 
Domains you could teach 

• Identify poisonous plants.
• Games
• Health
• Music theory
• Fashion 
• Basketball rules 
• Flowers



Brainstorm: 
Topics to teach in Cooking domain

• How to tell when meat is cooked?
• Learn different pasta shapes
• How prepare sashimi
• How to fold dumplings!
• Vegan meat substitutes
• Mooncakes
• How to tell if fruit is fresh



Brainstorm: 
Topics to teach in Dance domain

• Tik tok dances
• Moonwalk
• Different grooves in hiphop
• Fortnite dance
• Stanky leg
• Ballet positions

• 5 basic ones: explain what they are or how to add on to them.
• Stretching for dance
• Steps for ballroom dancing



For this class, topics must be small enough that it can 
be learned in 10 minutes, but also hard enough that 
they don’t already know it 

• Bad topics (too big/hard)
o How to play chess (too hard: way too big for 

10 minutes), 

o How to DJ (too hard: way too big for 10 
minutes)

o Learn the Arabic alphabet. Too hard to 
memorize 30+ things. You could possibly 

reduce this to a small and interesting subset to 

find a better scoped topic.
o How to identify art movements (too hard: too 

many art movements to do in 10 minutes, and 
some of them are very easy to identify)

Bad topics (too easy)
o identifying the chess pieces (too easy – most people in 

this class probably know at least 50% of the pieces)

o Distinguish a major chord from a minor chord. (Almost 
everyone can do this without 10 minutes of training)

o Which bin to put things in the recycle. Most people 
know 90% of the recycle rules (there are just a few 

tricky one). 

o Count to 10 in German. Although people may or may 
not know this – what need to be learned is to 

memorize 5 things. Also, there are already great
solutions for this.



Good topics
o how and when to perform 3 different opening moves in chess for chess 

beginners (who already know the moves the pieces can make, because that’s 
mostly common knowledge). For someone who knows chess pieces casually, 
and might want to start to play, learning the opening moves is useful, 
interesting, and can be done in 10 minutes. 

o how to musical intervals (like a minor third). This is harder and less intuitive 
than major/minor chords, but still learnable in 10 minutes. If you can’t teach 
them all, find some important ones to teach.

o how to tell impressionist paintings from post-impressionist paintings for 
ArtHum students. These two movements are hard to tell apart for casual 
viewers, but have several features that distinguish them, making it valuable to 
learn and possible to teach in 10 minutes.

o how to mix a drop swap for aspiring DJs. This focuses on one particular skills. If 
someone is interested in learning what DJing really entails, it teaches a 
concrete skill to get them started. 



Brainstorm domains and topics…

But we’ll have to narrow them down…



To pick an idea, talk to users to 
learn about their experience.



Understand the problem Solve the problem

To understand the problem, you have to 
understand users’ experiences.

• Brainstorm
• Interview
• Research

Synthesize
into insights 
and ideas

• Prototype solutions
• Explore technical 

options
Test them

Ideas Product

Your
TA
Person with a 
challenge



Phase 1: Understand the problem

Talk to Users



I hate homework
I hate taxes

I hate eating 
vegetables

I hate speaking 
up  in class

If you ask “What are your problems?” you get 
things like this. 

I hate my cell 
phone carrier

These answers doesn’t provide us with the 
details we need to understand the problem. 



Instead, 
we want to understand their experiences.

What’s the experience of 
speaking up in class?

I hate speaking up 
in class



Step 1. 
Find a real person who has done this recently.

Caroline – a student in User Interface design who is 
shy, but is forced to participate in class and fill out 
a form after class to record her participation



Step 2. 
Ask them about a specific time they did it.

When was the last time you spoke up in class?
• What did you say?
• Why did you decide to speak up then?
• What did it feel like. Easy? Hard? Scary? 
• What happened after you spoke up?
• What did you think/feel/say/do?
• Then what?

Don’t ask broad questions like “why don’t you like speaking up in class?”
People are better at accurately recalling a specific incident and reasoning about it.



Student answers to: “Tell me about the last 
time you participated in class?”

I’m worried my accent won’t be understood

I’m so nervous about participating that I don’t 
pay attention

It takes me a few seconds to think of something, 
and by then you’ve called on someone in the 
front row.

I always forget to fill out the participation form.

I only saw something if I’m 100% sure of the 
answer. I don’t like to guess

I always forget to fill out the participation form.

I always forget to fill out the participation form.

I always forget to fill out the participation form.

I always forget to fill out the participation form.



But why is filling the form so hard????

I’m running to my next class, 
and my mind switches tasks

I need a computer to fill it out 
because I have to be logged in.

I remind you right after class. 
Don’t you pull out your phone after class anyway???

There is other stuff to check on my 
phone that I get sucked into.

I didn’t know there was a deadline 
to fill them out by!!!!!

I fill it out after I go home

Can’t I just put it on the homework.



Step 5.
Identify insights

• After class, people want to move on. They’re switched mental 
states.

• Idea: Have people just write their participation on the homework.

• Not everybody loves speaking up in front of 400 people.

• Idea: Focus participation on the smaller sections where we can 
give more feedback.



For the HW7, interview someone in this class 
about your domain/topic.
• Interview them about their experience with a 

domain/topic you are an expert in.
• What do they already know about it?
• For the domain of “recycling” what do they 

already know.
• Where is their knowledge stuck?

• Write down 3 insights you learned. things you
didn’t know about the person or problem before 
hand)

• If they are uninterested in the domain/topic, pick 
another topic, or another person in the class.



Phase 1: Understand the problem

Competitor Analysis



Understand the problem Solve the problem

To understand the problem, you have to 
understand what solutions already exist

• Brainstorm
• Interview
• Research

Synthesize
into insights 
and ideas

• Prototype solutions
• Explore technical 

options
Test them

Ideas Product

Your
TA
Person with a 
challenge



There are (almost) no new ideas

• Assume if you are thinking about a problem other people are too. 
• That’s totally fine.
• But it also means you need to do your research.



Before you even THINK 
about solving it…







I am guilty of not googling.

• I joined a start up to do online therapy. When I joined, no one had 
researched what’s already out there. 
• There were definitely competitors.
• I went and tried them all out and learned what they did well and 

poorly.



This is so obvious, it hurts. But people 
constantly skip this step. WHY?????

Perhaps, I don’t do it because I think of myself as being 
“original” and “creativity” and “individualistic.” 

I’m excited about building something new. I don’t want 
there to be a solution out there. So I don’t look for it.

(I don’t know the answer to this. Do you?)



Don’t worry about originality. 
Worry about solving the problem.
• You’re going to steal ideas from other people.
• It’s called background research.
• Your unique ideas are probably just a recombination of stuff you’ve 

seen before, anyway.



Design Research:

• Identify the existing or obvious solutions 
• Google it.
• Find direct solutions (competitors) and research what they do
• Find indirect solutions and research how they work.

Allow these ideas to simmer before you jump to a solution



Problem:
How to better help new students find clubs and 
events on campus.

What’s the obvious solutions?





Direct Competitors 
for findings clubs and events on campus



More Direct Competitors 
for findings clubs and events on campus





In-Direct Competitors 
for findings clubs and events on campus



“It’s like X but for Y”

• AirBnB: It’s like Uber, but for hotels.
• Farmers Only: It’s like OK Cupid, but for Farmers (only)
• LinkedIn: It’s like Facebook, but for work associates.

A great way to find a solution is to reuse the 
structure of another solution, but for a different 
problem or market segment.



You are never the first person to have thought 
of something.

• Newton and Leibnitz invented calculus at the same time
• The steam engine was invented 4 or 5 recorded times before it started the Industrial 

Revolution.
• Alan Turing was the second person to solve the Halting Problem (his advisor Alonzo 

Church beat him to it)
• Long before Facebook there was MySpace, and Friendster and a bazillion other social 

networks.

All you want is a solution to a problem. If someone else has already done it, that’s great!

If they’ve come close but haven’t exactly solved our problem, we want to understand what 
they’ve done and how to make it better or different for out problem





Design Research:

• Identify the existing or obvious solutions 
• Google it.
• Find direct solutions (competitors) and research what they do
• Find indirect solutions and research how they work.

Allow these ideas to simmer before you jump to a solution



Near Competitors 
(other ways of teaching 4170)



Far competitors (other teaching tools)



Homework



Phase 1: Understand the problem

Academic Research



Read books, papers, theories, scientific 
evidence to get insights into the problem.



Educational insight #1:
Reading textbooks is boring. Nobody learns from that. People learn by 
practicing - from doing something and getting feedback. 

• Design and build a web application
• That allows a user to interact with media
• Within a domain of your choosing
• To help a user learn an introductory topic interactively
• And help them assess themselves with a quiz. 
• And keep learning through feedback from the quiz.
• In under 10 minutes total



Educational insight #2:
Students are terrible at assessing their learning. They need tools to 
assess themselves.

• Design and build a web application
• That allows a user to interact with media
• Within a domain of your choosing
• To help a user learn an introductory topic interactively
• And help them assess themselves with a quiz. 
• And keep learning through feedback from the quiz.
• In under 10 minutes total



Everyday activity: changing the thermostat?

Why do I have to set this 
stupid thing constantly?



Real insights behind applications you use.

Teaching fractions Workbooks suck. I’m going to show people 
how I think through them problem.

Making yearbooks Photoshop is HARD, and sharing resources is annoying.
Maybe some online templates can make this easier.

Social network for photos. People take crappy photos and are not too eager to share 
them. What if filters made every photo beautiful?

Problem Idea



Homework 7



Homework 7 has 3 parts.

• Individual Warm up due Wednesday before your TA session
• Brainstorm domains and topics you could teach in

• TA sessions on Wednesday
• Present topics and get TA feedback.
• Group formation starts

• Group Warm-up due Friday
• Groups must be formed by Friday 11:59pm

• Lecture Monday
• Homework 7 main due Wednesday

• before TA sections. 
• User Interview
• Competitor Analysis
• Group presentation: what 5 topics is your group considering



10% of your grade is participation in your TA 
section
• Show up on time.
• Be prepared to present.
• Present your materials clearly and concisely.
• Listen to other presentations.
• Take feedback from your TA.
• If you can’t attend a feedback session, email your TA in advance and 

schedule a make up session before Friday 11:59pm.



Summary



The biggest misconception about creativity

117

Idea Product



Understand the problem Solve the problem

Creativity is a Process 

• Brainstorm
• Interview
• Research

Synthesize
into insights 
and ideas

• Prototype solutions
• Explore technical 

options
Test them

Ideas
Person with a 
challenge

Product



Understand the problem Solve the problem

Your user is your TA (and students in this class).
You have to identify a problem you can solve. 

• Brainstorm
• Interview
• Research

Ideas

Your
TA
Person with a 
challenge



Brainstorm possibilities



Talk to people about their experiences

When was the last time you spoke up in class?
• What did you say?
• Why did you decide to speak up then?
• What did it feel like. Easy? Hard? Scary? 
• What happened after you spoke up?
• What did you think/feel/say/do?
• Then what?



Research other ways of solving similar problems.



Wednesday, meet in your TA section. 

• Individual Warm up due Wednesday before your TA session
• Brainstorm domains and topics you could teach in

• TA sessions on Wednesday
• Present topics and get TA feedback.
• Group formation starts

• Group Warm-up due Friday
• Groups must be formed by Friday 11:59pm

• Lecture Monday
• Homework 7 main due Wednesday

• before TA sections. 
• User Interview
• Competitor Analysis
• Group presentation: what 5 topics is your group considering


