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I’m Lydia.
• I’ve been faculty at Columbia for 6 

years.
• I was originally an Econ major, but I 

decided I wanted to be able to build 
stuff that solve the problems I was 
studying in econ, so I switched to CS.
• Research include: 

• AI + Design
• LLMs for Journalism 
• AI generated Art 

• My only hobbies are my girls, Anya (3) 
and Ksenia (1).
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I’ve been teaching Web Dev & UI for 15 years
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MIT
2008 - 2010

Stanford
2014 - 2016

Columbia
2017 - now

Univ of Washington
2012 - 2013

TA’d AI 
courses



4170 Staff

• Prof. Chilton
• Office hours: Mondays 2:30-3:30 (after class) in CEPSR 612
• Please come to my office hours! Ask me anything: 

• Programming questions
• Debugging help
• Stupid questions
• Personal questions
• Anything that will help you learn in this class I will attempt to address in a helpful and 

judgment free way. 

• 20 TAs for ~400 students
• You’ll be put in sections of ~22 students.
• Get to know your TA and the students in your section!
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Class Goals
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• We want you to be able to build interfaces that suit and needs and 
abilities of users.
• We want to convince that design is process to solve real world 

problems in computer science and beyond. 

• We want to you be engaged in the class by interacting with the staff 
and your fellow students.
• We want you to make a habit of thinking about users.
• We do not want anyone to be bored, lost, or stalking their ex on Facebook.
• If you start to get bored, don’t turn to FB… engage on slack!



Why are UIs important?
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Computers: people who performed calculations
1613 – 1940s
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Computers: Tools for Calculation and 
Symbolic Manipulation

1940s – 1960s
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Computers: tools to augment human cognition
Vannevar Bush’s vision of computers

1945
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1963: First Graphical User Interface 
Ivan Sutherland’s CAD software, Sketchpad
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1968: Interaction devices for computer use.
Douglas Engelbart’s mouse
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Computers are tools to 
augment human intelligence.

Computers are tools for 
calculation.
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Computer-centric
interface

Human-centric
interface

To augment human intelligence,
computers must suit the 

needs and abilities of people.



The Internet: The Rise of Usability

Nielsen, Jakob. Designing Web Usability: The Practice of Simplicity. (1999)

For physical products, users did 
not get to experience the 
usability of the product until 
after they bought it.

For desktop software, users call 
expensive support centers, but the 
costs aren’t “charged” to the 
software engineers, so they have 
no motivation to ship great UIs.

On the Web, users experience the 
usability of a site before they have 
committed to using it and 
before they buy it.

UI is now the primary “selling point” 
of software
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What are we gonna learn in 
this class?

14



Part 1:  Understand users and build websites 
that suit the needs and abilities.
• Learn UI principles and apply them to web programming 

• Technologies include: HTML, JavaScript, CSS, Jquery, Bootstrap, Flask.
• We will teach all these technologies. No web programming experience 

required.
• General experience with programming and debugging is required.

• Weekly assignments

• An individual midterm project
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Part 2: Design useable systems through
iteration and feedback.
Group project to design and build a website that teaches a concept 
through interaction and feedback.
• Weekly assignments
• Completed by the group, turned in individually.
• Everyone in the group must have a working copy of the code running 

on their machine.
• Weekly assignments build up to the final deliverable.
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You will be assigned to a TA group

• Your TA is your mentor. Get to know them!
• Your group will have ~22 students. 
• Some of them will be your project partners. 
• Get to know them!

• You can also come to any office hour you like. 
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Grading: this class is not curved.

90% <= A <=100% 
80% <= B < 90%
70% <= C < 80%
60% <= D < 70%

F < 60%>= 
60%
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No A+ grades will be given

Unlike most other classes, this class is 
designed so everyone can get 100% by 
showing up and doing the work.



Grade breakdown
• Weekly Homework: 60% 

• 12 homework assignments
• Each homework worth 5% of grade

• Individual Midterm Project: 10%
• Due March 8th at 11:59pm.

• Group Final Project: 20%
• Due May 6th 11:59pm. No late assignment accepted. 
• At all. Not even one minute late.

• Design Section Preparation and Participation: 10%
• In the design half of the class (after spring break). You will mainly learn by presenting your 

work and iterating on feedback from your TA.
• It is essential to come prepared and actively participate.
• If there is a week where you cannot make the regularly schedule time for your section 

meeting, email your TA in advance of the meeting and suggest 3 times in the next two days to 
schedule a make up.

• No final exam
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Weekly HW deadlines
• Generally, assignments are due Tuesdays at 11:59pm.
• There is a grace period, until 8am Wednesday morning. 

• Assignments are meant to take 5-8 hours.
• For people with web programming experience they often take 2-3 hours.
• If you are spending significantly longer on assignments, come talk to me or a 

TA. We can help teach you programming and debugging strategies.
• There is also a short warm-up assignment due Fridays at 11:59pm
• WTF????
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Warm ups

• Warm ups help you get started early. 
• With 400 people in this class, we can’t help everyone on the assignment 

the night before it’s due.
• We at least need to get installation issues out of the way.

• They are short. No more than 1 hr. If it takes you more than one hour, turn 
in whatever you have at 1 hr and finish the rest on the main assignment.
• If there is something you are having trouble with, email your TA early!
• If you honestly think this will impede your learning rather than help, email 

me, and we’ll work something out.
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Late Policy for Homework

• 2 Late Passes: You may turn in 2 main assignments up to 5 days late with 
no penalty or excuse needed. 
• You can be sick, you can be at your sister’s wedding, you can be celebrating Orthodox 

Easter Monday with your in-laws, you can be interviewing for a job, you can be 
strolling TikTok all day. 

• I do not care why. You can manage your own time. 
• In the past, 2 late passes has been a reasonable amount of flexibility to give. If you 

think you need more (you have 12 religious holidays that all fall on Tuesday nights), 
email me before HW 1 is due.

• This cannot be used on the midterm project or the final project.
• Each late assignments must be turned in no more than 5 days (120 hours) 

after the original deadline. There is no difference between an assignment 
being 1 hour late or 99 hours late.
• Past two late assignments, we will deduct 10% for every 24 hours late. 
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Cheating Policy
Can I use generative AI?
Can I use code from the web?
Can I work with my friends?
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Yes. DO IT!
As long as you can demonstrate understanding, ownership of the code and 
designs you produce in this class.

If we have questions about your submission, we reserve the right to have 
you explain your code and thought process to us.



Participation is 10% of your grade

• During the second half of this class, you’ll have weekly feedback 
sessions with your TA.
• These are only effective if you come prepared and participate. 
• So there are points for it.
• If you can’t make a feedback session, email your TA in advance and 

suggest 3 times in the next two days to schedule a make up.
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A
B
C
D
F
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Final Grade
(participation 

portion omitted)

Why is participation 10% of my grade?

% of time participating
100%80%60%40%20%



Two reasons why participation affects learning
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Human memory is tree-structured
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New knowledge gets appended to the tree.
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Where does new knowledge get appended?
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To where nodes of tree are currently active.



1. By guessing about new knowledge before it is presented, 
you warm up the right place to store it in memory.

Generation: Guessing before you hear the answer
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2. Once you hear the new knowledge, 
connect it to other knowledge so it will trigger at 
relevant times.

Elaboration: Relating new knowledge to old topics.
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Generation & Elaboration

Guess about the new knowledge.
Must take risks, you will probably be (partially) 
wrong.

Relate new knowledge to old topics.
This aspect of participation is about providing 
insights.
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Our goal is to help you learn useful skills 
and a profound way of solving real problems.
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• We want you to make a habit of thinking about users.
• We want to convince that design is crucial to CS, the universe and 

everything
• We want to you be engaged in the class.  Interact with us and your fellow 

students.



Lecture 1:
10 Usability Heuristics

Prof. Chilton
COMS 4170

17 January 2024
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1. Visibility of system status
The system should always keep users informed about what is going on, 
through appropriate feedback within reasonable time.
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1. Visibility of system status
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The system should always keep users informed about what is going on, 
through appropriate feedback within reasonable time.



1. Visibility of system status
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The system should always keep users informed about what is going on, 
through appropriate feedback within reasonable time.



1. Violation: Visibility of system status
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The system should always keep users informed about what is going on, 
through appropriate feedback within reasonable time.

4 hours later…



1. Violation: Visibility of system status
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The system should always keep users informed about what is going on, 
through appropriate feedback within reasonable time.



2. Match between system and the real world
The system should speak the users' language, with words, phrases and 
concepts familiar to the user, rather than system-oriented terms. 
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2. Match between system and the real world
The system should speak the users' language, with words, phrases and 
concepts familiar to the user, rather than system-oriented terms. 
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The system should speak the users' language, with words, phrases and 
concepts familiar to the user, rather than system-oriented terms. 

2. Match between system and the real world
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"I'd spell creat with an e."

2. Violation: Match between system and the real world
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The system should speak the users' language, with words, phrases and 
concepts familiar to the user, rather than system-oriented terms. 



3. User control and freedom (Navigation)
Users should be able to quickly make choices, correct mistakes or 
backtrack on choices made. Support undo and redo.
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3. User control and freedom (Navigation)
Users should be able to quickly make choices, correct mistakes or 
backtrack on choices made. Support undo and redo.
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4. Consistency and standards
Users should not have to wonder whether different words, situations, 
or actions mean the same thing. Follow platform conventions.
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4. Consistency and standards
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Users should not have to wonder whether different words, situations, 
or actions mean the same thing. Follow platform conventions.



4. Violation: Consistency and standards
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Users should not have to wonder whether different words, situations, 
or actions mean the same thing. Follow platform conventions.



5. Error prevention
Even better than good error messages is a careful design which 
prevents a problem from occurring in the first place. 
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5. Error prevention
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Even better than good error messages is a careful design which 
prevents a problem from occurring in the first place. 



5. Violation: Error prevention
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Even better than good error messages is a careful design which 
prevents a problem from occurring in the first place. 



6. Recognition rather than recall
Minimize the user's memory load by making objects, actions, and 
options visible. The user should not have to remember information 
from one part of the dialogue to another. 
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6. Recognition rather than recall
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Minimize the user's memory load by making objects, actions, and 
options visible. The user should not have to remember information 
from one part of the dialogue to another. 



6. Violation: Recognition rather than recall
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Minimize the user's memory load by making objects, actions, and 
options visible. The user should not have to remember information 
from one part of the dialogue to another. 

Much better!



7. Flexibility and efficiency of use
Accelerators — unseen by the novice user — may often speed up the 
interaction for the expert. Allow users to tailor frequent actions.

Flash fill
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7. Flexibility and efficiency of use
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7. Flexibility and efficiency of use
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8. Aesthetic and minimalist design
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Dialogues should not contain information which is irrelevant or rarely 
needed. Every extra unit of information in a dialogue competes with 
the relevant units of information and diminishes their relative visibility.
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8. Violation: Aesthetic and minimalist design
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Dialogues should not contain information which is irrelevant or rarely 
needed. Every extra unit of information in a dialogue competes with 
the relevant units of information and diminishes their relative visibility.



9. Help users recognize, diagnose, and recover 
from errors
Error messages should be expressed in plain language (no codes), 
precisely indicate the problem, and constructively suggest a solution.
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9. Help users recognize, diagnose, and recover 
from errors

• Error messages should be expressed in plain language (no codes), 
precisely indicate the problem, and constructively suggest a solution.

9. Violation Help users recognize, diagnose, and recover 
from errors
Error messages should be expressed in plain language (no codes), 
precisely indicate the problem, and constructively suggest a solution.
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https://www.nngroup.com/articles/error-message-guidelines/


10. Help and documentation
Documentation should be easy to search, focused on the user's task, list 
concrete steps to be carried out, and not be too large.
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Documentation should be easy to search, focused on the user's task, list 
concrete steps to be carried out, and not be too large.

10. Violation: Help and documentation:
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Nielsen’s 10 Usability Heuristics
1. Visibility of system status
2. Match the real world
3. User control and freedom
4. Consistency and Standards
5. Error prevention
6. Recognition rather than recall
7. Flexibility and efficiency of use
8. Aesthetic and minimalist design
9. Recover from Errors
10. Help and documentation
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Homework 1
• Warm up due Friday 11:59pm

• You can do this now!

• Main due Tuesday 11:59pm

• You’ll need Monday’s lecture

• Homework is posted on the 
website:
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