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What is cognition?

e Set of mental processes relevant to knowledge

e EX: =
£

Remembering

Da;Ireaming
DR

Thinking

Learning

Decision Making
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What is cognition?

Talking

According to Norman

e TwWo modes

e Experiential
- Perceive, act, and react to external events
- Requires expertise and engagement

2/5/2013



According to Norman

e Reflective
- Involves thinking, comparing, decision making
- Leads to new ideas and creativity
- Ex:

For the future...

e Remember these words:

Ball
Critter
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Mental processes

Attention

Selecting things to concentrate on
Allows focus on relevant info

Involves audio and/or visual senses

Easy or hard?
- Goals
- Info Presentation
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Attention: Goals

e Weak
- Hard
- Allow info to guide attention
- Ex: Amazon - MP3 player

e Strong ‘
- Easy x
- Match goal with available info

- Ex: Amazon - Cowon iAUDIO 9 (16GB)

Attention:
Information presentation
e Digikey vs Adafrgit

L DSE.RGA. CELD) » HB.80
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Information presentation:
Find price of double room at Holiday Inn in

Pennsylvania

Bedford Motel/Hotel: Crinaline Courts

(814) 623-9511 S:818 D:$20
Bedford Motel/Hotel: Holiday Inn
(814) 623-9006 S: $29 D: $36
Bedford Motel/Hotel: Midway
(814) 623-8107 S:$21 D: $26
Bedford Motel/Hotel: Penn Manor
(814) 623-8177 S:$19 D: $25
Bedford Motel/Hotel: Quality Inn
(814) 623-5189 S:$23 D: $28
Bedford Motel/Hotel: Terrace
(814) 623-5111 S:$22 D: $24
Bradley Motel/Hotel: De Soto
(814) 362-3567 S:$20 D: $24

Bradley Motel/Hotel: Holiday House

(814) 362-4511 S:$22 D: $25
Bradley Motel/Hotel: Holiday Inn
(814) 362-4501 S:$32 D: $40
Breezewood Motel/Hotel: Best Western Plaza
(814) 735-4352 S:$20 D: §27
Breezewood Motel/Hotel: Motel 70
(814) 735-4385 S:$16 D: $18

Bradley

Information presentation:

Find price for double room Quality Inn in Columbia

South Carolina

City

Charleston
Charleston
Charleston
Charleston
Charleston
Charleston
Charleston

Columbia
Columbia
Columbia
Columbia
Columbia
Columbia
Columbia
Columbia

Motel/Hotel

Best Western
Days Inn

Holiday Inn N
Holiday Inn SW
Howard Johnsons
Ramada Inn
Sheraton Inn

Best Western
Carolina Inn

Days Inn

Holiday Inn NW
Howard Johnsons
Quality Inn
Ramada Inn
Vagabond Inn

Phone

747-0961
881-1000
744-1621
556-7100
524-4148
774-8281
744-2401

796-9400
799-8200
736-0000
794-9440
772-7200
772-0270
796-2700
796-6240

Rates

Single Double

$26
$18
$36
$33
$31
$33
$34

$29
$42
$23
$32
$25
$34
$36
$27

$30
$24
$46
$47
$36
$40
$42

$34
$48
$27
$39
$27
$41
$44
$30
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Multitasking and attention

e Effects on memory and attention
- Depends on tasks
- Depends on attention demands

o EX:
- Gentle music tunes out background noise
- But loud music is distracting

e Light multitaskers better at allocating
attention

Attention: Design implications

e Make important info noticeable

e Make things stand out
- Color y
- Ordering
- Spacing
- Underlining
- Animation

Mastech MS8268 Digital AC/DC Auto/Manual Range Digital Muitimeter Meter

Sort by Relevance -

Relevance

MNew and Popular
Price: Low to High
Price: High to Low
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Attention: Design implications

e Avoid cluttering with too much info
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Attention: Design implications

Farge-Printer
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www.id-book.com, 16 ©2011
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Over-use of graphics

Our Situation

+ State the bad news

+ Be clear, don’t try to obscure the
situation

Perception

e How info acquired and transformed into
experiences
e Complex; involves
- Memory
- Attention
- Language
e Vision > Hearing > Touch
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Perception: Gestalt laws

e Mind tends to perceive patterns
e Groupings based on certain rules
e Relative strength not really known

Perception: Gestalt laws

e Core principle:
e Pragnanz
- Regular, simple, orderly
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Perception: Gestalt laws
|

&+ P2P Search " Web Search
@& Everything
. . " Audio
e Proximity — Close together  [i=
" Documents
" Software
" Playlists

000000 00 00 00

000000 00 00 00 y N
000000 00 00 00 \
000000 00 00 00 M rope-
000000 00 00 00 music
000000 00 00 00 F

e Too much whitespace can be detrimental

Perception: Gestalt laws

e Similarity

S H% HHHN & & \m & O
(a) (e)

SH 000 N X R
(b) )
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(d) (h)
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Perception: Gestalt laws

e Similarity

Toy Sales

Perception: Gestalt laws

e Closure - Incomplete shapes
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Perception: Gestalt laws

e Symmetry

I G A

CscC

www.id-book.com, https://en.wikipedia.org/wiki/GesRait_psychology#Gestalt_laws_of_grouping, ©2011

WWW \nteract\onfdeswﬂn.orﬂ‘encxdoged\a‘aesta\t armma\es of form perception.html

Perception: Gestalt laws

e Common fate - All moving same way

www.id-book.com, 26 ©2011

https: ‘ /en.wiki )ed\a.orﬁ/wwk\‘Prmcig\es of grouping
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Perception: Gestalt laws

e Continuity— Continuous direction

al
o

Perception: Gestalt laws

e Past experience
minumnALhn
man 4maunv
n VU VU AL T
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Perception: Gestalt laws

e Convexity

AN Iy

Perception: Gestalt laws

e Common region

& & Y&

2/5/2013

15



Perception: Gestalt laws

o o —

e Element connectedness

Black Hills Forest
Cheyenne River
Social Science
South San Jose
Badlands Park
Juvenile Justice

Results and Stats
Thousand Oaks
Promotions

North Palermo
Credit Union
Wilner Hall

Performing Arts
Italian

Coaches

McKees Rocks
Glenwood Springs
Urban Affairs

McLeansboro
Experimental Links
Graduation

Emory Lindquist
Clinton Hall

San Luis Obispo

Perception:
Is color contrast good?
Find Italian

Peters Landing
Public Health

San Bernardino
Moreno Valley
Altamonte Springs
Peach Tree City

Highland Park
Manchesney Park
Vallecito Mts.
Rock Falls
Freeport
Slaughter Beach

Rocky Mountains
Latin

Pleasant Hills
Observatory
Public Affairs
Heskett Center

Brunswick

East Millinocket
Women's Studies
Vacant

News Theatre
Candlewood Isle

Jefferson Farms
Psychophysics
Political Science
Game Schedule
South Addision
Cherry Hills Village

Creative Writing
Lake Havasu City
Engineering Bldg
Sports Studies
Lakewood Village
Rock Island

Deerfield Beach
Arlington Hill
Preview Game
Richland Hills
Experts Guide
Neff Hall

Grand Wash Cliffs
Indian Well Valley
Online Courses
Lindquist Hall

Fisk Hall

Los Padres Forest

Devlin Hall
Positions
Hubard Hall
Fernadino Beach
Council Bluffs
Classical Lit

Sociology

Greek

Wallace Hall
Concert Tickets
Public Radio FM
Children's Museum

Writing Center
Theater Auditions
Delaware City
Scholarships
Hendricksville
Knights Landing

Modern Literature
Studio Arts
Hughes Complex
Cumberland Flats
Central Village
Hoffman Estates

2/5/2013
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Perception:
Borders and white space?
Find French

Webmaster
Russian
|athletics

IGo Shockers
Degree Options
Newsletter

(Curriculum
Emergency (EMS)
[Statistics
laward Documents|
Language Center
Future Shockers

[Student Life Dance
faccountancy Gerontology
McKnight Center Marketing
[Council of Women|  College Bylaws
[Commute Why wichita?
[Small Business Tickets

Intercollegiate
Bowling

hinker & Movers areer Services

(Wichita Gateway oundations

Transfer Day orbin Center

Dob Openings ardine Hall

Live Radio ugo Wall School
[Educational Map Beta Alpha Psi Staff [Softball, Men's
Physical Plant Liberal Arts |Aerospace McKinley Hall
iGraphic Design (Counseling [Choral Dept. Email
INon Credit Class Biological Science|  |Alberg Hall Dental Hygiene
Media Relations Duerksen Fine Art French Tenure
|Advertising EMT Program Spanish Personnel Policies
English Rehgion Parents Instrumental
(Graduate Complex|  [Art Composition Wrestling Nursing
Music Education Physics Philosophy Opera
ladvising Center Entrepreneurship {wichita Lyceum [Sports History
Medical School Koch Arena Fairmount Center ithletic Dept.
Levitt Arena Roster Women's Museum|  Health Plan

Which

Perception:
is easiest to read?

What is the time?

What is the time?

2/5/2013
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Perception: Design implications
Icons
- Enable users to distinguish meaning
Bordering and spacing are effective
Sounds ;
- Audible and distinguishable 552
Speech output
- Space out words
Text
- Legible
- Distinguishable from the background
e Tactile feedback

- Allow users to recognize and distinguish meanings

Memory

e Includes creating and retrieving memories
e Don’t remember everything
e During creation, affected by:

Attention Context (when, where)
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e Recall
- Remember something without clues

- Can be hard to do
e Passwords

e Recognition
- Remember via reencounter

- Easier to do than recall ‘

I

e Command-based interfaces
- Require recall et
e GUIs
- Provide visually-based options
- Users browse through until they recognize one
e Web browsers, MP3 players, etc.

- Support recognition memory
- Provide lists of visited URLs, song titles etc.

ling and Concey

1129

1/31 | Cognitive Aspects

2/5/2013
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Memory: Search

e Start with recall
e Move on to recognition
e Can improve via
- Multiple encodings
~ Autofill &
- Searchbox AND history list

£ A

GO\)gle | hu

hulu

huffington post
hulu plus
hurricane sandy

Press Enter to search.

Memory: Activity

e Do you remember the words?
e Can you identify them in this list?

- Basket
- Milk

- Ferret
Ball

- Soda

o Critter

- Staple
- Critter

2/5/2013
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Memory: Activity

Grandparents’ birthdays

Cover of last two bought DVDs

Which easiest? Why?

Good at remembering visual cues

- Color

- Location

- Marks

Harder to remember arbitrary material
- Birthdays

- Phone numbers

www.id-book.com 41

©2011

Memory: The classic '7+2’

e George Miller’s (1956)
e How much info people can remember
e Short-term memory capacity is limited

www.id-book.com, 42
http://www.pawesome.net/2012/01/too-big-bulldog-and-the-too-small-box

©2011
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Memory: What not to do

Only 7 menu options

Display only 7 tool bar icons

No more than 7 bullets in a list
Only 7 items on pull down menu
Only 7 tabs at the top of a webpage

Wrong because recognition, not recall!

Memory: Design implications

e Don't require complicated procedures
e Promote recognition rather than recall
e Provide various ways of encoding info

= 4) wed1:52PM 3% [[Q]

- Categories

- Color

- Flagging

- Time stamping

& o1chapterLpdt
4] olchapterlppt
& O2chaptert.pat
) 02chapteré.ppt
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Learning

e How to learn to use an application
e Use an application to understand a topic

e Hard to learn via manual
- Prefer to learn by doing

Learning: Design implications

e Encourage exploration
e Constrain and guide learners
e Dynalinking
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Reading, speaking, and
listening

Sentences or phrases mean same thing
Many prefer listening to reading

Written is permanent, spoken is transient
Reading quicker than speaking or listening
Listening requires less cognitive effort

e Written grammatical, spoken not so much

RSL: Design implications

e Speech-based interfaces
- Short menus and instructions
- Accentuate intonation of artificial speech

e Allow text to be enlarged —~

L
+ -
- Zoom K‘k k‘k
- Actual change in size Zoom Zoom
in out

CSC 112: Intro to Human Computer Interaction
CRN: 78605

Credit Hours: 4.0

Previous Offerings: CSC 112

CSC 112 Intro to Human Computer Interaction
CRN: 78605

Credit Hours: 2.0
Previous Offerings:

2/5/2013
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Problem-solving, planning,
reasoning and decision-making

o Reflective cognition:

Consequences

What to do :
Options

Problem-solving, planning,
reasoning and decision-making

e Often involves
— Conscious processes
- Discussion with others (or oneself)

- Use of artifacts Wr:’,/

P - o 0l0goY! ‘.
o i ¥ g,

e May involve analyzing different scenarios

2/5/2013
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Problem-solving, planning,
reasoning and decision-making

e Extent depends on level of expertise

- Novices
e Make assumptions
e Similar situations
¢ Trial and error
¢ Slow and error prone
- Experts
e Optimal strategies
¢ Think ahead

Problem-solving, planning,
reasoning and decision-making

e Overwhelming choice
- Simple heuristics
- Fast decisions that are ‘just good enough’
- Influences product packaging

2/5/2013
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PS,P,R,DM: Design implications

e Additional info/functions for those who care

e Support rapid decision-making and planning

Cognitive Frameworks

27



Framework

e Set of interrelated concepts |
e Advice in the form of
- Steps
- Challenges
- Principles
- Etc.

e Help constrain and scope

www.id-book.com 55

©2011

Mental models

e Includes:
- How to use the system
- How the system works

e Use to infer how to carry out tasks
e Best if matches conceptual model

www.id-book.com 56

©2011

2/5/2013
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Mental models: Examples

Thermostat Oven Elevator

e More is more
- The more you turn/push, the greater the effect

Mental models: Transparency

Useful feedback

Facilitate simple, intuitive interaction
Clear, easy to follow instructions
Appropriate help/tutorials
Context-sensitive guidance

e Two types of users
- Those who care about how system works
- Those who don't

2/5/2013
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Gulfs of execution and
evaluation
e Gaps between the user and the interface

e Bridge to reduce required cognitive effort

Norman, 1986; Hutchins et al, 1986

Gulfs of execution and
evaluation

e The gulf of execution
- Input: Distance from user to system

' ACTION
% SPECIFICATION

e The gulf of evaluation
— Output: Distance from system to user

'

A

Norman, 1986; Hutchins et al, 1986

2/5/2013
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Information processing model

e Done to mental representations
- Images
- Mental models
- Rules
- Other forms of knowledge

e Response output
or —»| Encoding > Comparison > Refp(;."se > exegution | » or
stimuli — selection response
Stage 1 Stage 2 Stage 3 Stage 4

Human processor model

e Card et al. (1983)
e Cognition = series of processing stages
e Three types of processes

Perceptual Cognitive Motor

2/5/2013
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Human processor model:
Pros and Cons

e The Good
- Predicts which processes involved
- Can calculate how long user will take

e The Bad
- Does not account for interactions in real world

External cognition

e Cognitive processes involved when
interact with external representations

e Interaction includes

- Representations EGE [\

/ < B ™ ."w"
- Tools =™ e %

e Main goal is to analyze
- Cognitive benefits
- Processes involved

4

2/5/2013
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External cognition:

Reduce memory load

e Recall hard
- Especially non-visual
e Recognition easy
e Individual notes
- Many times with relevant or prominent location
E ——

www.id-book.com

External cognition:
Reduce memory load

e Remind need to do something
- Buy something for Christmas

e Remind what to do
- Buy llamas

e Remind when to do
- Order llamas by certain dat

www.id-book.com 66

2/5/2013
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External Cognition:
Computational offloading

e Tool + external representation for computation
e EX:

External Cognition: Annotation

e Modifying existing representations
e EXx:
- Underlining

2/5/2013
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External Cognition:
Cognitive tracing

e Manipulate into different orders or structures
e EX:

ARG

Vg

External Cognition:
Design implication

e Provide external representations that
- Reduce memory load
- Facilitate computational offloading

o EX:

Electronics > Portable Audio & Video > MP3 Players & Accessories > MP3 Players > "mp3 player”
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Distributed cognition

e Nature of cognitive phenomena across

Individuals Internal Representations

P g i
1 Q‘s“iﬁ:ﬁ} &‘-'F.'

7

iy e
g&k, &,{;,_‘,y:{s,’-‘)y‘”

Artifacts External Represéntations

Distributed cognition

e Propagation across representational state
e Info transformed through different media

2/5/2013
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Distributed cognition

e Different from other frameworks
- More extensive than external cognition
- Focus on system of people and artifacts

processes

representations
pracesses

R HEQ
Inputs » S « '\‘ ¢ processes
(sensory) /
f = + Outputs
reprasemalicns/ 1&

+
Outputs

(motor behavior)

1. Traditional model

4

= ' He

representations

2. Distributed model

Distributed cognition analysis:

What'’s involved
Distributed problem-solving

Role of verbal and non-verbal behavior
Coordinating mechanisms that are used

- Rules
- Procedures

Communication

How knowledge shared and accessed

2/5/2013
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