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Administrivia

® Project Checkpoint 4 due next week

® Midterm Grades out today (more details soon)

® \\leek 8 Discussion Question -
after class

Posted to

Plazza



Class Overview

1. Overview of Second Half of the Course: Design Principles

2. Qverview of Site Design Principles: A User Centered Approach

3. Navigation: Guiding the User

4. Metaphors & Idioms: Modeling What we Know

5. Ordering User Actions: Defining Task Flows

6. 7 Minute Break

/. In-Class Activity: Designing a Course Registration System

8. Tech Jalk - Jenkins

9. Tech Talk - Invision




Overview of Second-Half of Course
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terative Model of User-Centered Design

Observation

(Re)Define the Problem

Understand User Needs

Test ® Idea Generation

Evaluate what
you have built

Brainstorm
what to build

Prototype

Analytical

Build

Heuristic Evaluation (Week 1)
Designing for Action (Week 2)

Principles & Theories (Weeks 8-14)




Theories and Principles

e Offer ways to better explore design space

® Design principles offer guidance on which design choices are more
effective In a particular context

® c.g., User control and freedom

® Sometimes informed by underlying theories of human psychology




Plan for Second Half of Course

® Examine principles, theories, design goals for different types of interaction
design

® Site design (today)

® |nteraction techniques
® Preventing errors

® \isual design

® |nformation visualization

e Community design




Overview of Site Design Princ

dles
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Exercise: How Should a Shopping App be Organized!?
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Exercise: How Should a Shopping App be Organized!?

® [tems organized into categories
® Shopping cart for collecting items you want to buy
® Secure way to enter payment information

® An easy way to search for items
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Joday

e \What's a design space?

® How do you help users understand if it Is possible to do what
they’d like to do?

® How do you help users find what they’re looking for”

® How do you balance tradeoffs between competing objectives in site
design’?

12




Design Space

® Space of alternatives that might potentially exist
e All potential aspects of design (dimensions) that might vary

e All potential choices for each design dimension

® Choosing a point in this space requires choosing design
goals

® Thus far: task performance

® Achieving this can often be decomposed into smaller
design goals

® c.g., minimize user errors, support more efficient navigation
® And sometimes other design goals

® Help users relax

e (Confuse users to teach them something

e Encourage contributions to community

13

e (an use user-centered design to explore
design space

|dentify needs, sketch / prototype
solution, evaluate

But large, so hard to enumerate every
value for every variable



INnteraction lechniques

e \ay in which user interacts with user interface
e Examples
® Search
® [abs
® Progressive disclosure
® Direct manipulation
® Represents a specific solution for a specific problem
e May or may not be the best solution for a specific set of user needs and design goals

e But helps reduce size and complexity of search space by offering standard choices

14







Analogy: Buying a Chainsaw

® You walk in to a hardware store to buy a chainsaw. What do you
do?

16




Challenges in Srte Design

® Sometimes large space for users to navigate to find information.
® No spatial sense of scale. 50 pages” 500 pages? 50,000 pages?
® No sense of direction. Which way did | just go?

® No sense of location. No spatial anchoring of where | am now and
how that relates to where | could go.

® No place to check if something is not present or supported.

17




Srite Design

® Some key design dimensions
e (Organization of content into pages / screens
e Organization of content within pages / screens

e \WNays in which users navigate between pages / screens

e Key design goals
® Reduce the time / cost for users to reach content

® Reduce the irrelevant information users must read

18




Planning

® Help users determine what they can do

® |s this the right site for my goals? Is this the right page where | should
spend my time”?

® Support users in how they determine what to do

® [f this is the right place, how do | reach goal?

19




Information Foraging

e Mathematical model describing navigation
® Analogy: animals foraging for food
e (Can forage in different patches (locations)

® (Goal is to maximize chances of finding prey while minimizing time
spent in hunt

e |nformation foraging: navigating through an information space
(patches) in order to maximize chances of finding prey (information)
IN minimal time

20




Information environment

® |nformation environment represented as
topology

® |nformation patches connected by
traversable links

® Examples

® \Veb pages, connected by links

® Menu options & dialogs connected by
commands

® | ocations on map, connected by search,
scroll, move interactions with map

21




Traversing Links

22

® Patch - a space in the environment where a user is located (e.g., a
page, a dialog)

® | inks - connection between patch offered by the information
environment

® Cues - information features associated with outgoing links from
patch

® [.g., text label on a hyperlink

® User must choose which, of all possible links to traverse, has best
chance of reaching prey



Scent

® User interprets cues on links by
likelihood they will reach prey

® c.g., do | think that the “Advanced
options" page is likely to have the
option I'm looking for?
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© Troubleshoot

Refresh your PC

¥ your PC anl sannng well, you can
seheh & Wit Ot loung your Nes

. Reset your PC

¥ you want o rermove ol of your S,
YOou Can reset your PC completely

- Advanced options




Simplified mathematical model

® Users make choices to maximize possibility of reaching prey per
cost of interaction

® Predators (idealized) choice = max [V / C]
® \/ - value of information gain, C - cost of interaction
e Don’t usually know ground truth, have to estimate

e Predator’s desired choice = max [E[V] / E[C]]
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Design Implications of Information Foraging Theory

® Organize information into functionally related groups

e |f information required is already on same page, no need to go elsewhere

® Design effective cues, helping users predict what will be found by
traversing links

® Better cues --> better ability to navigate to correct pages

® Match expectations of user’s mental model

® Cues are interpreted relative to mental model

® Provide search

® |n large spaces, faster to search than traverse links

25




Search Increases Competrtion

® Users often enter sites through search engines, looking for site that
will help accomplish goals

® Users form first impressions of sites rapidly

e Users will try another site if they perceive the value of continuing to
forage Iin patch is low
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Navigation
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Common Navigation Usability Problems

® User can’t find desired location
® User loses track of location

® User can’t remember information from another location

28



Hierarchy

® |nformation in sites Is hierarchical
® Different pages at different levels of hierarchy

® May be different navigation elements that lead into different subtrees

® |mportant to signal
® what are hierarchies are present
® \which navigation elements are part of the same hierarchy

® where the user currently iIs on each hierarchy

29
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Persistent Navigation

® Forms a common idiom users already understand
e (Gives instant confirmation that still on the same site

® Supports consistency and standards

® |f all of your pages function same way, users know how to do actions
& what to expect

® Ok for specialized page like forms that are clearly different to not
follow conventions.
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labs

Televisiorm & Video Dol

124 of 14T rosuts for Electronics : Television B Video  Televisions LED A LCD TVs  “ig tv 4

o Example of a metaphor: tab dividers in a three ring binder or folders
in a file drawer

e Partition into sections
e Advantages

® [asily understood and self-evident

35
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Breadcrumbs

e Offer trail of where
the user has been
and how they got
there

® Shows hierarchy of
Information space

® Shows current
location
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Progressive Disclosure

® a.k.a. detalls on demanad
® Separate information & commands into layers

® Present most frequently used information & commands first

Customae Buleted st

Bullet Character

Bullet Position

ndest at 025"

Text Position

ndemtat Q5" ¥ ASd tab stop
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—ffective Site Design

® Answers to the following should be obvious for a good site design
® \Vhat site is this”? (Site ID)
® \Vhat page am | on”? (Page name)
e \Vhat are the major sections of this site? (Sections)
® \Vhat are my options at this level? (Local navigation)
® \Where am | in the site”? (“You are here” indicators)

® How can | search?
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Metaphors & Ic

oms
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Metaphors

e One way to communicate what interface can do is through
metaphors to the real world

® Uses existing mental models from the real world

40



Metaphors - Advantages

® | everages understanding of familiar objects & their functions

® [le cabinets, desks, telephones

® Provides intuitive understanding of possible affordances & eases
mapping tasks to actions

® Open a folder, throw file in trash, momentum scrolling

41




Metaphors - Disadvantages

® [yranny of metaphor: ties
Interactions closely to workings
of physical world

® Adds useless overhead in extra
steps, wastes visual bandwidth

e [aken literally, becomes non-
sensical

® c.g., nesting folders 10 levels
deep

42




Alternative - |dioms

® A consistent mental model of how something works

® c.g., Files: open/ close / save / save as
e Offers intuitive understanding of affordances & interactions
® Provides consistent vocabulary for describing interactions
® Only have to learn it once

e Might have originated in real world, but thought of in terms of
mental model for Ul interactions
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-Xam

dles of |c

oms

e Emall

® Clipboard: cut / copy / paste

® [Format painter

® Newsfeed

® [ollow item

SUBSCRIBE
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Orc

ering User Actions
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Task Structure

46

® |n some cases, users must take actions in specific sequence

® Must input some information before being able to access subsequent
iInformation

® c.g., must select a shipping method before seeing a final price

® [0 the extent possible, want to leave users in control of task (user control and
freedom)

e But also do not want to distract users by making unrelated decisions in random
order (flexibility and efficiency of use)

e And do not want to overwhelm users with too many options at a time (minimalist
design)

® (Good designs need to balance tradeoffs



Se

darate long tasks Into sec

Uences

® Reduce short term memory demands by having user only work on

® Don't interrupt users in the middle with unrelated tasks

one aspect of larger task at a time

® Provide closure of each subtask at the end

47
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Design for flexibility & efficiency

® Users may take paths never envisioned by designer

® Using studies to identify different task flows, design flexible support
for each

. - .
AmericanAirlines "¢ flanTrave

Travelers

’?,; heck below for errors
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; ’ $103.70 USD
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Keep users In control

® |mportant users do not feel constrained

e \\ant users to feel that they can do things the way they want to do
them, not as software dictates to them

. . A
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Travelers
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Orchestration & Interaction Flow

® |nteraction flow - the next thing the interface wants to do Is exactly
what user expects

® [ollow users’ mental model
® | et user direct software
® Keep all related tools available
® Surprises interrupt interaction flow

® |nterfaces should be invisible
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Anticipate Likely Next Actions

® Based on typical observed task flows, surface options for user to
take likely next steps

What if folder does not exist?

51



Interaction Flow Guidelines

52

Don’t use dialogs to report normal behavior
Separate commands from configuration

Don’t ask questions, give users choices

® (Give users default input, show possible options
Make dangerous choices hard to reach

Design for the probable, provide for the possible



/ Minute Break
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Group Activity
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n Class Activity: Design a Course Catalog &

Registration System

® |n groups of 2 or 3

® Design a course catalog & registration system
® (reate sketches showing key screens
e Should support
® prowsing course catalog, registering for classes, waitlists

® puilding plan of courses to take over multiple semesters to fulfill degree
requirements
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lech Talks
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Tech Talks

1. Tech Talk -Jenkins

2. Tech Talk -Invision
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