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HW6 focused on functionality
HW7 focuses on usability

Today we’re going to turn back to thinking about 
users and their experience.

But there is one more technical thing to learn.
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For complex tasks, guide users attention 
by breaking the task into:
states, options, and transitions to new states.



But across each state, there is something that is 
consistent, and given the user great control and 
freedom.
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The Navigation Bar
(Navbar)



NavBars are Widgets that are the same across 
all your pages.



Bootstrap makes a very widely used Navbar 
widget



Bootstrap Navbar Implementation
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Navbars have interaction, then need JavaScript packages.



Many more examples in the Bootstrap docs

https://getbootstrap.com/docs/4.0/components/navbar/

https://getbootstrap.com/docs/4.0/components/navbar/


How do you create the same HTML on three 
different pages?

Use Flask/Jinja {% extends %} to reuse HTML.



Even the course website (that does not use Flask) 
uses server-side includes for this. Gross!



Step 1. Define layout.html
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Indicate where code can be 
injected into layout.html



Step 2. Write the content html
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“home.html” extends “layout.html” “layout.html” specifies where to 
add the content block



NavBars are the only new functionality in HW7
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Users interact with the system to 
accomplish a goal.

Low-level goals:
Clicking, Typing

Intermediate goals:
Filling out forms

High-level goals:
Buying a book
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Low level user model of how people achieve the goal

There is visible feedback 
the user can evaluate

There are visible actions 
the user can execute
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What brings people to your app? 

And how do you get them to come back tomorrow?
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Habit Formation Theory
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Eat Healthy
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People have lots of goals they want to achieve

Learn French Play in the NBA Watch less TV

Get up when the alarm goes off the first time.
Not after pressing snooze so many times you 
are late



Good Intentions = Success
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Why do some people succeed?

Good habits.
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Definition of Habit

The choices that all of us deliberately make at some point, and then 
stop thinking about but continue doing, often every day. 
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Two theories of action: 
Conscious Control vs. Habits
Many people model themselves as agents in control of our decisions. 
• “intention” 
• “personal responsibility” 
• “will power” 
• “executive control”
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Habits are unconscious and determine at least 
40% of our behavior.



Conscious or unconscious?
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How you walk: pace, motions, 
planning each step

The angle you hold your 
pencil at?

The way you brush your hair?

Your “decision” to check email

Your “decision” where to eat?

Shooting a basketball

All or parts of these tasks are probably done subconsciously,
governed by habit.



Why do we have habits?

• Habits save energy by cutting down on decisions.
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• Allows us to do multiple tasks (like walk and talk) because we don’t 
have to focus on each one.

• To make quick decisions. 
• People are paralyzed by indecision about small things. 
• (Me: when I give talk: What should I do with my arms???)

• Our brains had existing infrastructure for it. 
• Habits are stores in the oldest reptilian part of the brain (basal ganglia) to 

control automatic behavior like breaking and swallowing.



The Habit Loop
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Mechanism of Habits
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Teaching rats to run a maze: 
Cue, Routine, Reward
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Rat brain activity levels
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First run: 100th run:
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During habitual behavior: the Action becomes 
routine, and the agent stops thinking about it.



Human Patient: “Eugene”
• Only has a basal ganglia
• No new memory formation
• Still able to learn
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How to Create a Habit
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Monkey Experiments on Creating Habits
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Monkey Experiments: 
Neural Firing

Early Iterations

Late Iterations
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Rational response 
to incentives

Habit – actions we take in 
response to cues 
without thinking

As soon as he sees the cue, 
he feels the reward. This 
drives him to get the reward.



Craving: A strong feeling of desire for 
something before you get it.

CRAVING 
FOR JUICE
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McDonalds: Craving for Taste 
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Nail Biting: Craving for Stimulation
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Email: Craving for distraction
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Variable rewards:
What happens if you give him juice 
sometimes but not others?

He performs the action a lot.

What draws us to act is not the sensation we receive 
from the reward itself, 

but the need to alleviate the craving for that reward. 
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What else in life has Variable Rewards?
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Types of Variable Reward
• Social Acceptance (Group)
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• Material Goods, money, 
information (Hunt)

• Mastery, Competency, 
Completion, Consistency 
(Self)



Feelings drive actions

44



There is a common false notion that 
feelings and thinking (rationality) are opposites
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Feelings are actually an important part of 
rational decision making and action
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How do you know when to sleep?
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You feel tired



How do you know when to run away?

48You feel scared



How do you know when to eat?
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You feel hungry



How do you know when to pee?

50You feel antsy?



How do you know when to ask a question?

51You feel confused



Feelings drive basic behavior

Eat

Sleep

Run away

Pee

Ask

Hungry

Tired

Fear

Antsy

Confusion
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Feelings drive complex behavior, too.

Escape: TV, facebook
Comfort: food, friends 

Seek entertainment, 
Seek attention

Celebrate, tell people!

Stressed

Bored

Happy



How to build habit-forming 
products
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Goal of a Habit-Forming Product

To solve the user’s pain
by creating an association

so that the user identifies the product
as the source of relief.
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Sources of Pain

• Stanford Habit Psychologist BJ Fogg states that all humans are 
motivated to: 
• seek pleasure and avoid pain, 
• seek hope and avoid fear,
• seek social acceptance and avoid rejection.
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Examples of Triggers

Facebook/Twitter Google News Email
Boredom
Loneliness
Frustration
Confusion
Indecisiveness
Validation of 
importance
Fear of missing out
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Examples of triggers (pain sources)

Facebook/Twitter Google News Email
Boredom
Loneliness
Frustration
Confusion
Indecisiveness
Validation of 
importance
Fear of missing out
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Examples of triggers (pain sources)
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Examples of triggers (pain sources)
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Sources of Pain

• Stanford Habit Psychologist BJ Fogg states that all humans are 
motivated to: 
• seek pleasure and avoid pain, 
• seek hope and avoid fear,
• seek social acceptance and avoid rejection.
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What others? 
Are there other applications you suspect are use underlying 
needs to trigger engagement?

Facebook/Twitter Google News Email
Boredom
Loneliness
Frustration
Confusion
Indecisiveness
Validation of 
importance
Fear of missing out
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Are these sites “just for browsing”?

No. They alleviate a source of pain.



Are we slaves to our unconscious behavior?
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Hungry

Tired

Fear

Antsy

Confusion



The Ethics of Building 
Habit-forming apps
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As a developer, you will be in situations where you 
have to decide whether it’s ethical to build an app
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What are the pro’s and con’s for all 
stakeholders?

Would you want it on the front 
page of the New York times?



Snapchat vs. Duolingo - Streaks



Why do developers implement streaks?

● Create incentives for users to engage with the app 
every day.



What are the Pros and Cons of Streaks for Users?

Snapchat

● Quicker engagement
● Social feedback

● Uses social pressure to 
get you to use the app

Pros

Cons

Duolingo

● Don’t need to 
remember to log on.

● You learn Greek.

● Stress and guilt
● Losing a streak feels 

bad and disincentivizes 
logging on



Will you implement streaks in 
your app?
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Summary
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For complex tasks, guide users attention 
by breaking the task into:
states, options, and transitions to new states.



But across each state, there is something that is 
consistent, and given the user great control and 
freedom.

78

The Navigation Bar
(Navbar)



Step 1. Define layout.html
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Indicate where code can be 
injected into layout.html



Step 2. Write the content html
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Users interact with the system to 
accomplish a goal.

Low-level goals:
Clicking, Typing

Intermediate goals:
Filling out forms

High-level goals:
Buying a book
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What brings people to your app? 

And how do you get them to come back tomorrow?
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Habits: 
The choices that all of us deliberately make at some point, and 
then stop thinking about but continue doing, often every day. 



The Habit Loop
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CRAVING 
FOR JUICE
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What draws us to act is not the sensation we receive from the 
reward itself, 
but the need to alleviate the craving for that reward. 

The Habit Loop is Driven By Cravings



Feelings drive basic behavior

Eat

Sleep

Run away

Pee

Ask

Hungry

Tired

Fear

Antsy

Confusion
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Feelings drive complex behavior, too.

Escape: TV, facebook
Comfort: food, friends 

Seek entertainment, 
Seek attention

Celebrate, tell people!

Stressed

Bored

Happy



Building Habit Forming-Products

Facebook/Twitter Google News, 
Instagram

Email

Boredom
Loneliness
Frustration
Confusion
Indecisiveness
Validation of 
importance
Fear of missing out

to solve the user’s pain
by creating an association

so that the user identifies the product
as the source of relief. 

88



Ethics: As a developer, you will be in situations 
where you have to decide whether it’s ethical to 
build an app
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What are the pro’s and con’s for all 
stakeholders?

Would you want it on the front 
page of the New York times?
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HW7 is out. Due *Friday* 3/13 4pm

Participation form!


