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CSE 440 – Introduction to HCI 
Today: “Patterns & Interface Implementation”

Project Status*
3a – Paper Prototype: Due Tomorrow @ 3pm
3b – Heuristic Evaluation: In-Class Activity on Thursday
3c/3d – Usability Testing:

Check-in (3c) due Thurs 3/16 @ 8pm
Review (3d) due Mon 3/20 @ 3pm
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Today: “Patterns & Interface Implementation”

The Exam*
Scheduled for next Tuesday, 5/14, @ standard Lecture time
Planned format: 

10-13 Short Answer Questions
0-1 Long Answer Question(s)
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A few notes on Grading*
Exam is NOT curved/adjusted
How Final Grades work:

Everyone gets a Raw grade for Core Content
Core Content: Project + Exam + Participation
Scaled linearly from 0 (0%) – 3.7 (100%)

All grades shifted positively by 3.7 – Rawmax

EXP “Bonus” added to adjusted grade
Each EXP = +0.02; cap at +0.4 for 20EXP

Final Adjustments
Any scores above 4.0 à clipped to 4.0
Any “borderline” grades adjusted up
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Today: “Patterns & Interface Implementation”

Overview
Controlled A/B Experiments
Patterns
Case Study of Model-View-Controller
Case Study of Animation
Role of Interface Tools
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Today: “Patterns & Interface Implementation”

Objectives

Be able to:

Describe the benefit of design patterns, 
contrast them with guidelines or templates

Describe the Model/View/Controller 
approach to organizing interface implementation

Describe how tools evolve with patterns,
the benefits we gain from interface tools

Describe why tools eventually limit design thinking
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Controlled A/B Experiments
Some questions ultimately resolve through data

Example:  Amazon Shopping Cart Recommendations
Add an item to your shopping cart
Most sites show the cart

At Amazon, Greg Linden had idea to 
show recommendations based on cart items

From Greg Linden’s Blog: http://glinden.blogspot.com/2006/04/early-amazon-shopping-cart.html 
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Controlled A/B Experiments
Evaluation

Pro: cross-sell more items
Con: distract people from checking out 

Highest Paid Person’s Opinion: 
Stop the project

Simple experiment run:
Wildly successful

From Greg Linden’s Blog: http://glinden.blogspot.com/2006/04/early-amazon-shopping-cart.html 
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Controlled A/B Experiments 
Many names for it

A/B tests or 
Control/Treatment

Randomized 
Experimental Design

Controlled experiments

Split testing

Parallel flights
(examples from Ronny Kohavi)
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Checkout Page

Example from Bryan Eisenberg’s article on clickz.com

Conversion rate is percentage of visits that include purchase

A B

Which version has a higher conversion rate?
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Checkout Page

Example from Bryan Eisenberg’s article on clickz.com

Conversion rate is percentage of visits that include purchase

A B

Which version has a higher conversion rate?
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Checkout Page
Conversion rate is percentage of visits that include purchase

Which version has a higher conversion rate?

A B

Coupon Code decreases by factor of 10
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Office Online Feedback

A B

Feedback A puts everything together, 
whereas feedback B is two-stage: 
question follows rating.

Feedback A just has 5 stars, whereas B 
annotates the stars with “Not helpful” to 
“Very helpful” and makes them brighter.

Which one has a higher response rate? By how much?
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Office Online Feedback

A B

Feedback A puts everything together, 
whereas feedback B is two-stage: 
question follows rating.

Feedback A just has 5 stars, whereas B 
annotates the stars with “Not helpful” to 
“Very helpful” and makes them brighter.

Which one has a higher response rate? By how much?

B gets more than double response rate.
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Another Feedback Variant

Variant C.  Like B, also two-stage.
Which one has a higher response rate, B or C?

C
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Another Feedback Variant

C

C outperforms B by a factor of 3.5

Variant C.  Like B, also two-stage.
Which one has a higher response rate, B or C?
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Office Online

Clicks on revenue generating links (red links)

A B
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Office Online

A gets many more clicks

A B
Clicks on revenue generating links (red links)
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Office Online

B gets more revenue

A B
Clicks on revenue generating links (red links)
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Examples Where Data Is Wrong
If something is “amazing,” find the flaw

If you have a mandatory birth date field,
and people think it’s unnecessary, 
you will find lots of 11/11/11 or 01/01/01

If you have an optional drop down, 
do not default to the first alphabetical entry, 
or you will have lots of: jobs = Astronaut

Traffic to doubled between 1-2am Nov 6 for many web sites, 
relative to same hour week prior
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MSN US Home Page

Proposal: New Offers module below Shopping

Control

Treatment
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Experiment Results
Ran A/B test for 12 days on 5% of MSN US visitors

Clickthrough:
Page views per person-day:

Value of click from home page: X cents
Net = Expected Revenue – 

  Value Per Click * Direct lost clicks – 
  Value Per Click * Lost Due to Decreased Views

decreased 0.49%
decreased 0.35%
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Experiment Results
Ran A/B test for 12 days on 5% of MSN US visitors

Clickthrough:
Page views per person-day:

Value of click from home page: X cents
Net = Expected Revenue – 

  Value Per Click * Direct lost clicks – 
  Value Per Click * Lost Due to Decreased Views

Net was negative (in millions of dollars), 
offers module did not launch

decreased 0.49%
decreased 0.35%
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Limitations of Data Driven Testing
Drives hill-climbing, but not overall design

A design may be better, but is it good?

Can be difficult to scale to many features

Impossible for new designs to compete
The new design may have the potential to be much better,
but is not yet “tuned” by this same process

Can lead to optimizing what is measurable 
rather than what is important
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Today
Controlled A/B Experiments
Patterns
Case Study of Model-View-Controller
Case Study of Animation
Role of Interface Tools
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Design Equals Solutions
Design is about finding solutions

Designers often reinvent
Hard to know how things were done before
Why things were done a certain way
How to reuse solutions

One option is patterns
You can look to models, you can look to prior research
Patterns can also help you look to prior solutions
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Design Patterns
Design patterns communicate common 
design problems and solutions

First used in architecture
How to create a beer hall where people socialize?
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Using Design Patterns
Not too general and not too specific

use a solution “a million times over, 
without ever doing it the same way twice”

Design patterns are a shared language 
for “building and planning towns, 
neighborhoods, houses, gardens, and rooms”

Beer hall is part of a center for public life
Beer hall needs spaces for groups to be alone 
ALCOVES
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A Web of Design Patterns

(181) The Fire

(8) Mosaic of Subcultures

(179) Alcoves

(95) Building Complex

(33) Night Life(31) Promenade

(90) Beer Hall

C
ities 

& Tow
ns

Interiors
Local

G
atherings
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Web Design Patterns
Communicate design 
problems & solutions

how to create navigation bars 
for finding relevant content

how to create a shopping cart 
that supports check out

how to make e-commerce sites 
where people return & buy
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NAVIGATION BAR (K2)
Problem: Customers need a structured, organized way of finding the 
most important parts of your Web site
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NAVIGATION BAR (K2)
Solution diagram

Captures essence of how to solve problem
First-level navigation

Second-level navigation

Link to home
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PROCESS FUNNEL (H1)
Problem: 

Need a way to help people 
complete highly specific stepwise tasks

Ex. Create a new account
Ex. Fill out survey forms 
Ex. Check out
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PROCESS FUNNEL (H1)
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PROCESS FUNNEL (H1)

What’s different?

What’s the same?
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PROCESS FUNNEL (H1)

What’s different?
No tabs, no distractions
Navigation is linear

What’s the same?
Logo, layout, colors, fonts

This example is dated, but this pattern is still what you encounter
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PROCESS FUNNEL (H1)
Problem:

What if people need extra help?
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PROCESS FUNNEL (H1)
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CONTEXT-SENSITIVE HELP (H8)
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FLOATING WINDOWS (H6)
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FLOATING WINDOWS (H6)
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PROCESS FUNNEL (H1)

Solution Diagram
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Related Patterns
(A10) Web Apps

(K5) High-Viz Action Buttons

(A1) E-Commerce (A11) Intranets

(H1) Process Funnel

(K2) Navigation Bars

(K3) Tab Rows

(K4) Action Buttons

(K12) Preventing Errors

(H8) Context-Sensitive Help

(I2) Above the Fold

(K13) Meaningful Error Messages
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Patterns Support Creativity
Patterns come from successful examples

sites that are so successful that lots of people are now familiar
designs that work well across many sites (e.g., shopping carts)

Not too general and not too specific
you need to specialize to your needs

Patterns let you focus on the hard, 
unique problems of your design situation
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Principles, Guidelines, Templates
Patterns help design without over-constraining

unlike principles, patterns are not too general

unlike guidelines, patterns discuss tradeoffs, 
show good examples, and tie to other patterns

unlike style guides, patterns not too specific, 
can then be specialized to a design

unlike templates, 
patterns illustrate flows and relationships among different elements,
guide your understanding, not just instantiate a single instance
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Additional Reading
Classic collection
of web-focused patterns
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Additional Reading

Both have some 
online resources
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Patterns
When you see advice, consider its depth

Result of an individual study / rant
Pre-pattern based on some meta-analysis
Established pattern

Be aware of misapplying patterns
And be aware of anti-patterns
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Touch and Microsoft Windows

2004 2012
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Consistency vs. Specialization
Beware of simply copying a design language

Consistency is your friend 
until is it not your friend

Not limited to platform-level decisions
One “look” for your app
Or targeted at each device
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Deceptive Design Patterns
A Deceptive Design Pattern is an interface that has been carefully 
crafted to trick people into doing things, such as buying insurance with 
their purchase or signing up for recurring bills.

(aka Dark Pattern, but shifting away from that language)

Disguised Ads
Ads that are disguised as other kinds of content or navigation, 
in order to get people to click on them

Friend Spam
A site or game asks for your credentials, 
then goes on to publish content or send out bulk messages
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Today
Controlled A/B Experiments
Patterns
Case Study of Model-View-Controller
Case Study of Animation
Role of Interface Tools
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Model-View-Controller

How to organize the code of an interface?

This is a surprisingly complicated question, 
with unstated assumptions requiring significant background to 
understand and resolve
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Model-View-Controller
Introduced by Smalltalk developers at PARC
Partitions application to be scalable, maintainable

Model

View

Controller

A pattern!
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View / Controller Relationship
In theory:

Pattern of behavior in response to input events 
(i.e., concerns of the controller) 

are independent of visual geometry 
(i.e., concerns of the view)

Controller contacts view to interpret what input events mean 
in context of a view (e.g., selection)
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View / Controller Relationship
In practice:

View and controller often tightly intertwined, 
almost always occur in matched pairs

Many architectures combine into a single class

Model
View

Controller
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Model-View-Controller
MVC separates concerns and scales better than global variables or 
putting everything together

Separation eases maintenance
Can add new fields to model, 
new views can leverage, old views will still work

Can replace model without changing views

Separation of “business logic” can require care
May help to think of model as the client model
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Model-View-Collection on the Web
Core ideas manifest differently according to needs

For example, backbone.js implements client views of models, 
with REST API calls to web server
Web tools often implement views as templates

Web 
Server

Collection

Model View

An instantiation of the pattern, adapted to the needs of the web
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Model View View-Model
Design to support data-binding 
by minimizing functionality in view

Also allows greater separation of expertise

An instantiation of the pattern, adapted to the needs of design tools
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Today
Controlled A/B Experiments
Patterns
Case Study of Model-View-Controller
Case Study of Animation
Role of Interface Tools
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Animation Case Study
Principles of Traditional
Animation Applied to 
3D Computer Animation

Lasseter, 1987
http://dx.doi.org/10.1145/37402.37407
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Luxo Jr.

62



CSE 440 – Introduction to HCI 
Today: “Patterns & Interface Implementation”

Luxo Jr.
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Squash and Stretch
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Squash and Stretch
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Squash and Stretch
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Staging
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Pose-to-Pose, Slow In, Slow Out

Objects with mass must accelerate and decelerate
Interesting frames are typically at ends, 
tweaks perception to emphasize these poses
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Animation Case Study
Animation Support in a User Interface Toolkit: 
Flexible, Robust, and Reusable Abstractions

Hudson and Stasko, 1993
http://dx.doi.org/10.1145/168642.168648
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Events and Animation
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Not Just an Implementation
Provides tool abstractions for 
implementing previously presented styles of animation

Overcomes a fundamental clash of approaches
Event loop receives input, processes, repaints

Animations expect careful control of frames, 
but the event loop has variable timing
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Transition and Pacing
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Computing a Frame
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Animation Case Study
Now built into major commercial toolkits 
(e.g., as jQuery’s “easing functions”)

Based on increased understanding 
of how to animate interface transitions, 
increasingly mature patterns and tools develop

Once mature, begins to be used as a 
building block in even more complex behaviors

74



CSE 440 – Introduction to HCI 
Today: “Patterns & Interface Implementation”

Today
Controlled A/B Experiments
Patterns
Case Study of Model-View-Controller
Case Study of Animation
Role of Interface Tools
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Understanding Tools
We use tools because they

Identify common or important practices
Package those practices in a framework
Make it easy to follow those practices
Make it easier to focus on our application

What are the benefits of this?
Being faster allows more iterative design
Implementation is generally better in the tool
Consistency across applications using same tool
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Sapir-Whorf Hypothesis
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Sapir-Whorf Hypothesis
Roughly, some thoughts in one language cannot be stated or 
understood in another language

Language is not simply a way of voicing ideas, 
but is the very thing which shapes those ideas

Our tools define the language of interaction
Beyond the simple matter of code
Frame how we think about possibilities

You must be aware of this when choosing tools, 
designing applications, and creating new tools
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Animation Case Study
Phosphor: 
Explaining Transitions 
in the User Interface 
Using Afterglow Effects

Baudisch et al, 2006
http://dx.doi.org/10.1145/1166253.1166280
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Phosphor
Animation can help people 
follow interface transitions

But the right speed is crucial
Too fast increases error rate
Too slow increases task time

The right speed depends on familiarity, distraction, etc.
It cannot be determined

Apple Expose

Windows Media Player
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Phosphor
Phosphor shows the outcome immediately, then explains change
in retrospect using a diagrammatic depiction
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Phosphor
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Phosphor
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animationpast future

phosphor
past

phosphor

future

Challenging the Pattern in Tools
Phosphor breaks from the pattern that 
has evolved into current transition tools
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Understanding Tools
Codification eventually constrains design

Inevitable consequence of codification versus 
evolving understanding of emerging technologies

Codification goes deeper than the code
Frames how we think about our applications

Myers, Hudson, Pausch. Past, Present, and Future of User Interface Software Tools. TOCHI 2000.85
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Tools and Interfaces
Tools embody expertise and assumptions

Tools evolve based on emerging understanding of 
how to address categories of problems

Be conscious of your tool decisions
Try to think about designs before tying to a tool
Choose good and appropriate tools
Understand what you are getting in a tool
Push yourself to think outside the tool
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Rebuilding the Language of Design
We regularly rebuild the entire system

Command Line, Text Screens
Multiple Generations of Desktop
Multiple Generations of Web
Mobile Apps

We will do it again
Several near-term challenges require it
e.g., Touch, Cloud, Distributed Interfaces

Backward compatibility helps, but is not required

Olsen. Evaluating User Interface Systems Research. UIST 2007.87
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