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Agenda
•

Notecards Recap from Tuesday

•

Early HCI: Focus on individuals & psychology

•

Expansion to sociality & culture

•

HCI before computers? Key concepts and methods

•

Notecards for today + Plans for discussion Friday + Preview
of Tuesday’s class
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Majors
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+ 5 double majors
4
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Who are you?
•

Used to track and capture wild cattle on BLM Land

•

Double jointed, opposable thumbs (…), ambidextrous, bilingual, no sense of smell

•

Athletes: Aerial Yoga, Tennis, Dance Team, Hip Hop Dancer, Lifeguard, Basketball, Volleyball,
Marathon Runner

•

Artists: Photography, painting, drawing

•

Musicians: saxophone, flute, piano, guitar

•

Things you love: Wizard of Oz, Starbursts, Farm Animals, Crocodiles

•

Things you’re into: computer games, fantasy novels, vinyl records

•

Academically: Older students, Criminologist, Biologist, Chemist, MCAT
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Why you’re here
•

Anything specific?
•

Heuristics... anything else?

•

enjoyed HCI when it came up in 161 - what does this
mean?

•

specific area: UI, website, etc. - make your project work
for you!
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History!
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Stu Card
Human Factors to Design
Applied Psychology & HCI
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“A supporting science”
•

Stu Card joined PARC in 1974
•

Human Factors - frustrations?

•

“Design is where the action is” - what does this mean?

•

The places - PARC, Stanford, Silicon Valley, RAND (Santa Monica)

•

Other people:
•

Newell -- Stanford Grad + RAND + PARC consultant -- Applied
Psychology & Computer Science
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Human Factors -- too much evaluation focus
Need to think about human-computer interactions before the design is complete
DESIGN is where the action is
RAND: space, military, internet -- also healthcare, criminal justice, education, lots of stuff
PARC: freedom for researchers (CARD talks about this)
Other people
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Model Human
Processor

(Card, Moran & Newell, 1986)

Thinking about humans like
computers
Influence of AI on early HCI research
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An example of where HCI research started.
Important for history WHO some of the early HCI people are
and WHO they are talking to and working with
While working with the PARC folks, Newell is also working with Herb Simon, an AI researcher
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Questions we might not ask today? Or answer differently?
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Fitts’ Law
The time required to move to a target is a function of the
target size and distance to the target.
According to Fitts’ Law, the smaller and more distant a target, the longer it will
take to move to a resting position over the target. In addition, the faster the
required movement and the smaller the target, the greater the error rate due to
a speed-accuracy tradeoff. Fitts’ Law has implications for the design of controls,
control layouts, and any device that facilitates movement to a target.1
Fitts’ Law is applicable only for rapid, pointing movements, not for more
continuous movements, such as writing or drawing. It has been used to predict
efficiency of movement for assembly work performed under a microscope, as
well as movement of a foot to a car pedal. Pointing movements typically consist
of one large, quick movement toward a target (ballistic movement), followed
by fine-adjustment movements (homing movements) to a resting position over
(acquiring) the target. Homing movements are generally responsible for most of
the movement time and cause most errors.2
Designers can decrease errors and improve usability by understanding the
implications of Fitts’ Law. For example, when pointing to an object on a computer
screen, movement in the vertical or horizontal dimensions can be constrained,
which dramatically increases the speed with which objects can be accurately
acquired. This kind of constraint is commonly applied to controls such as scroll
bars, but less commonly to the edges of the screen, which also act as a barrier to
cursor movement; positioning a button along a screen edge or in a screen corner
significantly reduces the homing movements required, resulting in fewer errors
and faster acquisitions.

File

1

2

The seminal work on Fitts’ Law is “The
Information Capacity of the Human Motor
System in Controlling Amplitude of Movement”
by Paul M. Fitts, Journal of Experimental
Psychology, 1954, vol. 4, p. 381–191. The
Fitts’ law equation is MT = a + b log 2 (d/s + 1),
where MT = movement time to a target;
a = 0.230 sec; b = 0.166 sec; d = distance between pointing device and target; and s = size
of the target. For example, assume the distance
between the center of a screen and an icon of
1” (3 cm) diameter is 6” (15 cm). The time to
acquire the icon would be MT = 0.230 sec
+ 0.166 sec (log 2 (6/1 + 1)) = 0.7 sec.

Edit

View

Window

Special
Help
Empty Trash

The Macintosh user
interface makes it easy to
move to a resting place over
menus. The top screen edge
stops the cursor, effectively
making the menus bigger by
giving them infinite height.

Restart
Shut Down
Sleep

folder

folder

The time required to
acquire the closer, smaller
folder is the same as for
the distant, larger folder.

See “Human Performance Times in
Microscope Work” by Gary Langolf and Walton
M. Hancock, AIIE Transactions, 1975, vol.
7(2), p. 110–117; and “Application of Fitts’
Law to Foot-Pedal Design” by Colin G. Drury,
Human Factors, 1975, vol. 17(4), p. 368–373.

Consider Fitts’ Law when designing systems that involve pointing. Make sure
that controls are near or large, particularly when rapid movements are required
and accuracy is important. Likewise, make controls more distant and smaller
when they should not be frequently used, or when they will cause problems
if accidentally activated. Consider strategies that constrain movements when
possible to improve performance and reduce error.

Steering
Wheel
Centerline

Help
New Folder
View
Clean Up
Arrange
View Options ...

Accelerator

See also Constraint, Errors, and Hick’s Law.
Brake

Distance from
steering wheel
centerline to right
edge of brake pedal

1/3"

Jeep Cherokee
Transmission
Hump

3.94"

Jeep Cherokee Floorboard
Ford Taurus Floorboard
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The Microsoft Windows user interface
presents pop-up menus when you
press the right mouse button. Since the
distance between the cursor position
and the pop-up menu is minimal,
menu items are quickly acquired.

In the 1990s, many cases of
unintended acceleration were reported
in Chrysler Jeep Cherokees. Brake
pedals are usually located to the right
of the steering wheel centerline, as in
the Ford Taurus. However, the Jeep
Cherokee’s large transmission hump
forced the pedal positions to the left.
This increased the distance between
foot and brake pedal, making the latter
more difficult to reach. This, combined
with a violation of convention, caused
Jeep Cherokee drivers to press the
accelerator when they intended to
press the brake pedal.

Universal Principles of Design

Lidwell, Holden & Butler, Universal Principles of Design. Rockport. 2003
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Design principles like this come from this history of HCI and psychology
In a program like Informatics, you aren’t going to get a LOT of this kind of stuff, because a
lot of it is taken for granted.
but it is still really useful when making interface decisions.
This book, universal principles of design is a GREAT handbook for these kind of things.
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Fitts’ Law

99
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Hick’s Law
The time it takes to make a decision increases as the
number of alternatives increases.1
Hick’s Law states that the time required to make a decision is a function of the
number of available options. It is used to estimate how long it will take for people
to make a decision when presented with multiple choices. For example, when
a pilot has to press a particular button in response to some event, such as an
alarm, Hick’s Law predicts that the greater the number of alternative buttons, the
longer it will take to make the decision and select the correct one. Hick’s Law has
implications for the design of any system or process that requires simple decisions
to be made based on multiple options.2
All tasks consist of four basic steps: (1) identify a problem or goal, (2) assess the
available options to solve the problem or achieve the goal, (3) decide on an option,
and (4) implement the option. Hick’s Law applies to the third step: decide on an
option. However, the law does not apply to decisions that involve significant levels
of searching, reading, or complex problem solving. For example, a complex task
requiring reading sentences and intense concentration with three options can
easily take longer than a simple stimulus-response task with six options. Therefore,
Hick’s Law is most applicable for simple decision-making tasks in which there is a
unique response to each stimulus. For example, if A happens, then push button
1, If B happens, then push button 2. The law is decreasingly applicable as the
complexity of tasks increases.3

1

Also known as Hick-Hyman Law.

2

The seminal work on Hick’s Law is “On the
Rate of Gain of Information” by W. E. Hick,
Quarterly Journal of Experimental Psychology,
1952, vol. 4, p. 11–26; and “Stimulus
information as a determinant of reaction
time” by Ray Hyman, Journal of Experimental
Psychology, 1953, vol. 45, p. 188–196.

3

The Hick’s Law equation is RT = a + b log 2
(n), where RT = response time, a = the total
time that is not involved with decision making,
b = an empirically derived constant based on
the cognitive processing time for each option
(in this case ࠪ 0.155 seconds for humans), n
= number of equally probable alternatives. For
example, assume it takes 2 seconds to detect
an alarm and understand it’s meaning. Further,
assume that pressing one of five buttons will
solve the problem caused by the alarm. The
time to respond would be RT = (2 sec) +
(0.155 sec)(log 2 (5)) = 2.36 sec.

Designers can improve the efficiency of a design by understanding the
implications of Hick’s Law. For example, the law applies to the design of software
menus, control displays, wayfinding layout and signage, and emergency response
training—as long as the decisions involved are simple. As the complexity of the
tasks increases, the applicability of Hick’s Law decreases. For example, Hick’s
Law does not apply to complex menus or hierarchies of options. Menu selection
of this type is not a simple decision-making task since it typically involves reading
sentences, searching and scanning for options, and some level of problem solving.
Consider Hick’s Law when designing systems that involve decisions based on a set
of options. When designing for time-critical tasks, minimize the number of options
involved in a decision to reduce response times and minimize errors. When
designs require complex interactions, do not rely on Hick’s Law to make design
decisions; rather, test designs on the target population using realistic scenarios.
In training people to perform time-critical procedures, train the fewest possible
responses for a given scenario. This will minimize response times, error rates, and
training costs.
See also Errors, Fitts’ Law, Progressive Disclosure, and Wayfinding.
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File
New ...
Open
Open Recent Files
Revert
Close
Save
Save As ...
Save a Copy ...
Save for Web ...
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TO

TO
SOUTH

Menus
The time for a person to select an
item from a simple software menu
increases with the number of items.
However, this may not be the case for
more complex menus involving a lot of
text or submenus.
Predatory Behavior
The time for a predator to target a
prey increases with the number of
potential prey.

Test Options
Hick’s Law does not apply to tasks
involving significant levels of reading
and problem solving, as in taking
an exam.
Device Settings
The time for a person to make simple
decisions about adjustments on a
device increases with the number
of controls. This may not be the
case for more complex decisions or
combinations of settings.

Braking
The time for a driver to press the
brake to avoid hitting an unexpected
obstacle increases if there is a clear
opportunity to steer around the
obstacle.
Road Signs
As long as road signs are not too
dense or complex, the time for a driver
to make a turn based on a particular
road sign increases with the total
number of road signs.

Martial Arts
The time for a martial artist to block a
punch increases with the number of
known blocking techniques.

Lidwell, Holden & Butler, Universal Principles of Design. Rockport. 2003
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Simple Tasks
The time for a person to press the
correct button (R, G, or B) depending
on the color of the light (red, green,
or blue) increases with the number of
possible colors.

Universal Principles of Design

TO
EAST

Hick’s Law
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Universal Principles of
Design
This is a REALLY useful book to have
on hand if you are going to be a
professional designer or UX engineer.
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Other comments or questions about the Stu
Card reading?
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Key points:
-- Getting involved EARLY, Human Factors happened too late, after all the decisions were
made. Wanting to be part of the DESIGN process
-- Influence of Applied Psychology on early HCI; still relevant today!
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Tim Mott
Getting users involved
Sketching!
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“Guided Fantasy”
•

Tim Mott, help desk worker at Oberlin College
•

POLOS - what was it like?

•

Users & Programmers!! Guided Fantasy?

•

An example: Placing editing marks
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POLOS - “unusable by anyone other than the people who built it”
USERS -- these people are important,
Placing editing marks -- computer scientists had used append or insert. Talking with editors
about how they worked helped Tim see that they really worked with the SPACE BETWEEN. That
had to be introduced into computing. It wasn’t there before!
Things we take for granted today came from somewhere.

Backgrounds & Connections
•

Working in user support. Different perspective than
psychology folks!

•

This is AWESOME about this class.
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Sketching!
“I was in a bar...waiting for a friend,
doodling on a bar napkin....I was
thinking about what happens in an
office.”
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Just doodling about what you see might become a solution.
Sketching helps you THINK
Sketching also is important for communication -- it’s a thing to show to someone else.
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Other comments or questions about the Tim
Mott reading?
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Key points:
-- Working with users: user-centered techniques
-- Sketching ideas on the fly -- sketching is about both ideation and communication
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Gillian Crampton Smith
Shaping everyday life
Usability to Sociability
Catching up to the present
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Three stages of technology use
•

Enthusiast

•

Professional

•

Consumer
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Enthusiast: Usability doesn’t matter to these people very much (still true?) Early Adopters
Professional: Maybe want difficulty; Maybe other issues matter
Consumer: Might take it back to the store! Usability matters!
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Usability to Sociability
•

Usability

•

Usefulness/utility

•

Satisfaction/experience/meaning

•

Communicative (including aesthetic) qualities

•

Sociability
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Usability: Can you figure out how to interact with the software/technology correctly
Usefulness: Does it actually do what people need? Does it fit how they work?
Satisfaction: What is the experience like of using the technology/software?
Communicative qualities: What does it say to other people about who we are? Symbolic
properties
Sociability: People are social, does a technology embrace that context or try to take us out of
it?
HCI is not just about individuals and a single moment of interaction
TODAY: we tend to focus more on the latter parts; other stuff is important too!

23

What makes good interaction design?
•

Some heuristics
•

Mental Models

•

Reassuring Feedback

•

Navigability

•

Consistency

•

Intuitive Interaction

•

Quality of Experience

IN4MTX 131 : Intro to HCI : Winter 2013 : Ellie Harmon : 2014-01-09
Thursday, January 9, 14

24
24

Mental models: affordances, analogies, metaphors (ex. in book is about flipping through a
stack of cards)
Reassuring feedback: we can tell what we’ve done (ex. keyboard keypress)
Navigability: How to get somewhere, how to get back (ex. menu bar on apple products always
visible)
Consistency: same thing in different places. (ex. Command-C or Control-C is always copy.
Intuitive Interaction: low burden of communication for people to computer (touch screens?)
Quality of interaction: responsiveness, subtleness, quality of experience -- DIFFERENT
DIFFERENT SYSTEMS -- (ex. game needs challenging navigation; air conditioner, not so much)

Other comments or questions about the Gillian
Crampton Smith reading?
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Key points:
-- Usability to Sociality
-- Individuals to Social groups and culture
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History?
What do you think?

Attribution: http://www.allaboutapple.com/
IN4MTX 131 : Intro to HCI : Winter 2013 : Ellie Harmon : 2014-01-09
Thursday, January 9, 14

I find this stuff FASCINATING. But I grew up with this computer.
How do you think HCI matters for you?
How might we update some of the concerns in these pieces for today? What’s important for
interaction design given our current technology ecosystem?
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Grudin
History of HCI before computers?
Who gets left out of history?
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Lillian Gilbreth
•
•

Who was she?
What does she have to do with
HCI?
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management practices
participatory design!
psychology & management person
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Grace Hopper
•
•

Who was she?
What does she have to do with
HCI?
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Wrote the first compiler
user-centered design
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The Memex!

What a crazy thing!
Is this the Internet???
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Also: gender & HCI
Careful in the ways that we write. Who are we excluding or writing out?
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The Computing Conference
•
•

circa 1973
Different today?
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Exclusionary Activities
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User Experience Professionals Association

http://www.kickerstudio.com/2008/12/the-disciplines-of-user-experience/
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HCI, User Experience, Interaction Design
LOTS OF DISCIPLINES HERE.
Different people group them differently.
Again: questions for you all -- what specifically are you interested in?
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Photo: Antonio Zugaldia
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Changing interactions
Networked computing
Social computing
Do we need new research to understand these devices?
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antplanner
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Thinking about projects -- paying attention to stuff!
An example of something I became aware of this week.
What is AntPlanner?
A visual way for you to experiment with course schedules. AntPlanner is maintained by me, a UCI alum.
Features include:
•

Rich calendar interface for easy course addition & removal

•

Overlappable calendar time slots

•

Saving and loading of course schedules

•

Always up-to-date course listings

http://antplanner.appspot.com/
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Sketching Assignment: Discussion Tomorrow
•

15m: Groups: Walk around campus, at least 1 person in the group should be taking photos.
•

What are people doing?

•

When and where are people using technology?

•

What kind of technologies do you see in use?

•

What problems are people having? (with or without technology)

•

20m: Groups: Back to discussion room. Circulate & share photos and ideas

•

15m: Individual: Two quick sketches of what was most interesting to you & what you might
imagine being different -- this doesn’t have to be something big, just a little change is fine!
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Final Projects: Topic Areas
•

Good topic: How do people share photos? How could we
improve photo sharing? // Bad topic: Re-design Instagram

•

Good topic: How do people find new music? // Bad topic:
Re-design Pandora

•

Good topic: How can we support runners? // Bad topic:
Create an application to log runs via GPS
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For your sketch books, noting little things that you want to improve is fine.
For the final project, you need something a little bigger, AND, at this stage a little less
specific.
Focus on activities and interactions.
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For Tuesday
•

Talk more about the current state of HCI/Interaction Design/User Experience

•

No reading response due. But, still some short readings:
•

Kolko, Jon. “Overview” from Thoughts on Interaction Design. Morgan
Kauffmann. 2011. pp. 12-17[PDF]

•

Buxton, Bill. “The Anatomy of Sketching.” in Sketching User Experiences.
2007. pp. 105-119.[PDF]

•

Skim: Rodgers, Yvonne et al. “The Process of Interaction Design.” Chapter
6 from Interaction Design. 2011. pp. 165-199 [PDF]
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For your sketch books, noting little things that you want to improve is fine.
For the final project, you need something a little bigger, AND, at this stage a little less
specific.
Focus on activities and interactions.
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For your sketch books, noting little things that you want to improve is fine.
For the final project, you need something a little bigger, AND, at this stage a little less
specific.
Focus on activities and interactions.
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