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Overview

cWhat is cognition?
cWhat are users good and bad at?

cDescribe how cognition has been applied to
interaction design

o Explain what are Mental Models
oCover relevant theories of cognition
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Why do we need to understand users?

o Interacting with technology is cognitive

o Need to take into account
o cognitive processes involved and
o cognitive limitations of users

o Provides knowledge
o about what users can and
o cannot be expected to do

o ldentifies and explains the nature and causes of
o problems users encounter

o Supply theories, modelling tools, guidance and methods
o that can lead to the design of better interactive products

www.id-book.com



Cognitive processes

o Attention

o Perception

o Memory

o Learning

o Reading, speaking and listening

o Problem-solving, planning, reasoning and decision-
making
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Attention

o Selecting things to concentrate on
o at a point in time from the mass of stimuli around us

o Allows us to focus on information
o that is relevant to what we are doing

o Involves audio and/or visual senses

o Focussed and divided attention
o enables us to select of the mass of competing stimuli
o but limits the ability to keep track of all events
o Information at the interface should be structured to capture
users attention,

o e.g. use perceptual boundaries (windows), colour, reverse
video, sound and flashing lights
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Activity: Find the price of a double room at the Holiday Inn
in Columbia

South Carolina

Rates
City Motel/Hotel Phone Single Double

Charleston  Best Western 747-0961 $126 §$130
Charleston  Days Inn 881-1000 §118 $124
Charleston  Holiday Inn N 744-1621  $136 §146
Charleston  Holiday Inn SW 556-7100 §$133 §47
Charleston Howard Johnsons 524-4148 §131 §$136
Charleston  Ramada Inn 774-8281 §133 §140
Charleston  Sheraton Inn 744-2401  $134 §142

Columbia Best Westermn 796-0400 §129 §H134
Columbia Carolina Inn 799-8200 §142 5148
Columbia  Days Inn 736-0000 §$123 $1Z7
Columbia  Holiday Inn NW 794-0440 $132 H$39
Columbia Howard Johnsons 772-7200 $125 $Z7
Columbia  Quality Inn 7720270 $134 §14
Columbia Ramada Inn 796-2700 $136 H144
Columbia  Vagabond Inn 796-6240 $127 $130
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Activity: Find the price for a double room at the Quality Inn
iIn Pennsylvania

Pennsylvania
Bedford Motel/Hotel: Crinaline Courts
(814) 6239511 5:§118 D:§120
Bedford Motel/Hotel: Holiday Inn
(814) 6239006 5: $129 D: $136
Bedford Motel/Hotel: Midway
(814) 623-8107 5: 5121 D: $126
Bedford Motel/Hotel: Penn Manor|
(B814) 623-8177 5:$119D: $125
Bedford Motel/Hotel: Quality Inn
(814) 623-5189 5: $123 D: $128
Bedford Motel/Hotel: Terrace
(814) 6235111 5:$122 D: $124
Bradley Motel/Hotel: De Soto
(814) 362-3567 5: $120 D: $124
Bradley Motel/Hotel: Holiday House
(814) 3624511 5:$122 D: $125
Bradley Motel/Hotel: Holiday Inn
(814) 362-4501 5: $132 D: $140
Breezewood Motel/Hotel: Best Western Plaza
(814) 735-4352 5: $120 D: $127
Breezewood Motel/Hotel: Motel 70
(B814) 7354385 5: $116 D: $118
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Multitasking and attention

o|s it possible to perform multiple tasks without one
or more of them being detrimentally affected?

o Ophir et al (2009) compared heavy vs light multi-
taskers

o heavy were more prone to being distracted than those
who infrequently multitask

o heavy multi-taskers are easily distracted and find it
difficult to filter irrelevant information

www.id-book.com 8



of Viewing Time

Percent

Design for attention

o Make information salient when it
needs attending to

o The most important - above the fold

o People will look down if
o the layout encourages scanning
o the initially viewable information
makes them believe that it will be
worth their time to scroll
- mas o while placing the most important
BE e== o= stuff on top,

aor o don't forget to put valuable
il information also at the very bottom.
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Design implications for attention

o Use technigues that make things stand out like color,
ordering, spacing, underlining, sequencing and animation

o Avoid cluttering the interface with too much information

o Search engines and form fill-ins that have simple and clean
interfaces are easier to use

www.id-book.com 10



Perception

o> How information is acquired from the world and
transformed into experiences

o Obvious implication is to design representations that are
readily perceivable, e.g.

o Text should be legible
o [cons should be easy to distinguish and read

www.id-book.com
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Is color contrast good? Find ltalian

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

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
Wwomen'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
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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
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Are borders and white space better?
Find french

ebmaster Curniculum tudent Life ance

ssian Emergency (EMS) ccountancy erontology
thletics Statistics cKnight Center arketing
o Shockers Award Documents ouncil of Women ollege Bylaws
egree Options Language Center ommute hy Wichita?
ewsletter Future Shockers mall Business ickets
eology Intercollegiate hinker & Movers areer Services
anufacturing Bowling lumni oers & Shockers
anagement Wichita Gateway oundations ore Values
CATS Transfer Day orbin Center race Wilkie Hall
lumni News Job Openings ardine Hall trategic Plan
aso Live Radio ugo Wall School edical Tech
ducational Map Beta Alpha Psi Staff oftball, Men's
hysical Plant Liberal Arts Aerospace cKinley Hall
raphic Design Counseling Choral Dept. mail
on Credit Class Biological Science Alberg Hall ental Hygiene
edia Relations Duerksen Fine Art French enure
dvertising EMT Program Spanish ersonnel Policies
nglish Religion Parents nstrumental
raduate Complex| |Art Composition Wrestling ursing

usic Education Physics Philosophy pera
dvising Center Entrepreneurship Wichita Lyceum ports History
edical School Koch Arena Fairmount Center thletic Dept.
vitt Arena Roster Women's Museum ealth Plan
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Which is easiest to read and why?

www.id-book.com
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Intuitive perception guidelines:
Gestalt laws

bkt CY LN [
- Proximity e >
o Continuity e .
o Part-whole o H HHHHEHHHH
o Similarity EHHHE HHHH:HHHH
- Closure E E
o Simplicity
. Simetry QQQQQQ
o Parallel <> <> <> <> <> <>

Q Q QQ Q Q
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Gestalt [aws

o Proximity

o objects appearing close together in space or time tend
to be perceived together.

%ﬁﬁ%ﬁﬁ ﬁ*i& These GrovPs appear to be Proximity overPowers ofher
***%%% ﬁ%ﬁ separates’ by color or Confrast _§-_,';},T{;.:-'5- of Zistinction, 45 seen
%%%%ﬁ% 7{?%% (1 ths example

PAQR Ok

LTS o0 )

PAQA Ok C Y

http://www.andyrutledge.com/gestalt-principles-3.php
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Proximity to organize buttons

| Do you want to save changes to Untited? q

-

V| el I R

I Save I[ Don't Save ][ Cancel ]
Mame Size

Status

Equal distances in Windows Vista

Do you want to save the changes you made in
the document “Test Doc"?

Your changes will be lost if vou don't save them.

( Don't Save ) ( Cancel ) f—ﬁ-—a

Buttons in OS X ir SpiderOak cloud



Gestalt laws - similarity
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Disorganised files — difficult to

Files orgnised using similarity understand



Similarity in web design

It's well understood that user research is what makes for the best user

experiences but what are the right user research techniques for mobile apps?

While, there is no doubt that any classic UX research technique may be turned to

mobile app user research - there are some techniques which have already been

demonstrated to show proven value. Mastering these will help you develop better

mobile apps that more closely mirror your users’ expectations.

Our products | Qur book | Company blog | Produst blog | Programming/Design Jobs

37signals $fe

Work well.

Over 1million people and businesses
use our web-based applications to get
things done the simple way.

We aim for the software sweet spot:
Elegant, thoughtful products that do just
what you need and nothing you don't.

“One of the Net’s rising stars."”

TIME

HOT: Check out our brand new Affiliate Proaram and eam money when you recommend our products to friends, colleagues, or clients.

W' Collaborate with your

Basecamp —cur riassuie sroouct
Project management and collaboration

m and dients.
ssages, and more.

Schedules, tasks, file

Highrise —us oouct
Online contact mana simple CRM
Keep track of who your business talks to, what
was said, and what to do next.

Backpack"™ —ustuspaeo

Intranet, group calendar, organizer

Share info, schedules, documents, and to-dos
3cross your company, group, or organization.

Campfire —ewone comparrece
Real-time group chat for business

It's like instant messaging, but optimized for
groups. Espedially great for remote teams.

o Links distinguished
o from other elements around them
o Content relations

o how some content components are
related to one another

o consistency of styling and presentation
indicates consistency of category or
context.
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Gestalt laws: confinuity &~/

o We tend to perceive smooth, continuous
patterns rather than disjoint, interrupted ones.

Here, the elements arrvange rejated to

J on the curve

The Graph on the rigGht 1s easier (o read and ome may Ziscern each other. More so than the elements
informgtion Lrom i were Guickly than Lrom the Graph on the Jeft

v99ests g Confinvers [ve. [ RESPOSTAS]

. becsuse the Graph en the right

V. -
Quaissdoos
profissionais
mais felizes?

Tweets Tweets
Per Per
Hour Hour
Mike Jill  Alan Lisa Mike Jill  Alan Lisa

http://www.andyrutledge.com/gestalt-principles-3.php .



Gestalt laws - continuity

iz}
&

4 paskaita  2_Panaudo..
dausimas...,

o Disconnected elements are often
seen to be part of a confinuous
whole.

o MS Windows scrollbar that indicates

o that there is more of the document to be
seen below the current window

o Scrollbar refers the invisible part
o indicates that about 80% is visible



Gestalt laws: closure

o When looking at a complex arrangement of
iIndividual elements, humans tend to first look
for a single, recognizable pattern.

N

it takes less energy to
see a pattern than
to see individual

an0e L Artwork
[, ] 3 sl (S (m ) et a
FAVORITE wl Mome Ll Arwork 0,2008 07 .55 82812 p¢
3 Al Ny files W University il Asligrme 2012-lang-r.. 1280%782 jpg
- [ work wl Design o842pg
D Ardrop i Carep 55991 C57569 g
A A " il Projec Management 121134 kan. . deFon.ru)jog
- wl Revis 3140733777 d80c4c_b iog
_.m 76771883 Tasach o jog sne apgle-red
M Documents bt | & a0k red-wallvaper pii i paoer pag
« bue mountal. mor-odver jpg Potabie Network Crap
© Oomniads « DOS.WALLPA. oy _ericbag.glt 158 K
£ Movies « Dual-Screen- . $80x900.99 L June 20
- 1 jne
7 Music carTr_map 3. =monitor. g R
. e -Bond- .. apers-nd.pg
= Pictures ¢ Uuititybme 1600 »

Finder application offers visual tfrack from
the top level to a file



http://www.andyrutledge.com/closure.php

The Gestalt laws of perception

o Proximity
o Objects appearing close together in space
or time tend to be perceived together.

o Qrganising buttons

e Yoo e X
TERIETETETE IS TETE T
%ﬁﬁﬁ{?% ?&tigﬁ: ﬂ Save changes to show icons?
TEIETE
ﬁ*i& I Yes l [ Mo ] [ Cancel
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Design Implications
o [cons should enable users to distinguish their meaning

o Bordering and spacing are effective visual ways of grouping
information

o Sounds should be audible and distinguishable

o Speech output should enable users to distinguish between the set
of spoken words

o Text should be legible and distinguishable from the background

o Tactile feedback should allow users to recognize and distinguish
different meanings

www.id-book.com
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Memory

o Involves first encoding and then retrieving
knowledge.

o People cannot remember everything
o involves filtering and processing what is attended to

o Context is important in affecting our memory
°|.e. where, when

o We recognize things much better than being able
to recall things

- We remember less about objects we have
photographed

o than when we observe them with the naked eye
(Henkel, 2014)

www.id-book.com
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The problem with the classic 7+2’

o George Miller’ s (1956) theory of how much
information people can remember

o People’ s immediate memory capacity is very limited

o Many designers think this is useful finding for
Interaction design

o But...

www.id-book.com 26



What some designers get up to...

o Present only 7 options on a menu

o Display only 7 icons on a tool bar

o Have no more than 7 bullets in a list
oPlace only 7 items on a pull down menu

o Place only 7 tabs on the top of a website page
o But this is wrong?e Why?¢

www.id-book.com



Principles for memory and aftention

o Short-term memory
o George Miller law (1956):

o short-time memory is limited to 7 = 2 small chunks

o Cowan (2002): 4 +1
o Chunked dialogs

Accordion menu > Flash menu J » | Flash menu
SEQ friendly v SEO friendly J ¥ | SEO friendly
Ajax embedded Flash menu = Fast
SEC friendly Dreamweaver extension = Effective
im Classic design = Flexible
Lross SEr
ey to Lee [ ] Ajax embedded J = Stylish
Stylizh [ ] Customizable J » | Ajax embedded
Ready-to-uge [ ] Ready-to-use J » | Customizable
Compact 2 Compact J ¢  Ready-to-use




Principles for memory and aftention

oTime limitations

o memories in short-term memory persist for only 30
sec.,

o Important information should lbbe more persistent

;Deleté_ Multiple It '«

| . Areyou sure you want to permanently delete all of these items?
1 !
Yes [ No J




Principles for memory and aftention

Analysis  Wiew

{  LastFilter

Window Help
Ctrl+F

7 Conwert for Smart Filters

Extract...

Filter Gallery...
Liquifye...

Pattern haker...
Wanishing Point...

Blur
Distort
Moise
Pixelate
Render
Sharpen
Shylize

Showy All Menu Items

Al +Carl +3

Shift+Ctrl +3
Alt+Shift+Ctrel +3
Alt+Ctrl +4

T ¥ ¥ v v v v

oRecognition in menu
o menu shows available options
o OQrganised in chunks
o Provided shorfcufts

o Thumbnails
o images help selection



Recognition versus recall

o Command-based interfaces require users to
recall from memory a name from a possible set of

100s

o GUIs provide MP3 players visually-based options
that users need only browse through until they
recognize one

o-\WWeb browsers, etc., provide lists of visited URLSs,
song titles etc., that support recognition memory

www.id-book.com
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Principles for memory and aftention

easyJet Flightinfo Holidays Hotels O Recog niﬂon rO-l-her
= - fhan recal

s - picKiists

e o autocomplete help
to recall the names
o E.g. qirports

e Lt::ann:ian{F*t“‘“"'r“""'ts:l
W United Kingdom

United Kingdom

United Kingdom

United Kingdom

United Kingdom

Snecial assistance »




Principles for memory and attention

o colours
omaximum 5 + 2

o yse central and peripheral
colours

o do not use simultaneous
high-chroma, speciral
colours

o Use familiar consistent
codings with appropriate
references




Processing in memory

o Encoding is first stage of memory

o determines which information is attended to in the environment and how
it is interpreted

o The more attention paid to something...

o The more it is processed in terms of thinking about it and
comparing it with other knowledge...

o The more likely it is to be remembered

o e.g. when learning about HCI, it is much better to reflect upon it,
o carry out exercises, have discussions with others about it, and write notes

o jtthan just passively read a book, listen to a lecture or watch a video about
|
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Digital content management

o Memory involves 2 processes

o recall-directed and recognition-based scanning

o File management systems should be designed to
optimize both kinds of memory processes

o e.g. Search box and history list

o Help users encode files in richer ways

o Provide them with ways of saving files using colour, flagging, image,
flexible text, time stamping, etc.
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Is Apple’ s Spotlight search tool any
good?

Spomqht cognition l

"] Show Al

Top Hit |« Cognition Cartoons
pefinivon 8 noun the mental action or p..,

Documents || ChO3-revised3D.dac
" AutoRecovery save of Cho3-,

B Cho3.doc

| YvonneRogers2010prof.doc

Maossages pomodore technique
sound familiar
Web Based Communities 20...

POF Documents "% YvonneRogers2010prof
" Rogers_Ubicomp06. pdf
"1 57 varieties. pdf
*% Proposal_Form_Springer.pdf

Webpages | # Cognitive control in media ...
« WikiAnswers - Is It better to ...
+ Publications — Poldracklab P...
Presemtations @ 2009-12-15-8Briefing-for-A
+ = beijing08.ppt
I sussex.search.space.mind. ppt
tangibles_IDCOS.ppt

Spotlight Preferences...

Figure 3.3 Apple’s Spotlight search tool
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Memory aids

o SenseCam developed by Microsoft Research Labs
(now Autographer)

o a wearable device that intermittently takes photos
without any user intervention while worn

o digital images taken are stored and revisited using
special software

> Has been found to improve people’ s memory,
suffering from Alzheimers
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SenseCam

Figure 3.5 The SenseCam device and a digital image taken with it

Source: ©Microsoft Research Cambridge.

www.id-book.com
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Design implications

cDon’ toverload users’ memories with
complicated procedures for carrying out tasks

o Design interfaces that promote recognition rather
than recall

o Provide users with various ways of encoding
information to help them remember

o @.g. categories, color, flagging, time stamping

www.id-book.com
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Learning

o How to learn to use a computer-based application

o Using a computer-based application or YouTube video
to understand a given topic

o People find it hard to learn by following instructions in a
manual

o prefer to learn by doing

www.id-book.com
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Design implications

o Design interfaces that
encourage exploration

Right Atrium
Tricuspid Valve

Right Ventricle o Design interfaces that

Pulmonic Valve . .
Pulmonary Arteries  CONStrain and guide learners

Pulmonic Veins

Left Atrium

Mitral Valve ] . .

Left Ventricle o Dynamically linking concepts
 Aortic Valve and representations can

facilitate the learning of
complex material
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Reading, speaking, and listening

o The ease with which people can read, listen, or
speak differs

o Many prefer listening to reading
o Reading can be quicker than speaking or listening

o Listening requires less cognitive effort than reading
or speaking

o Dyslexics have difficulties understanding and
recognizing written words

www.id-book.com
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Applications

o Speech-recognition systems allow users to interact with
them by asking questions

o e.g. Google Voice, Siri
o Speech-output systems use artificially generated speech

o e.g. written-text-to-speech systems for the blind

o Natural-language systems enable users to type in
guestions and give text-based responses

o e.g. Ask search engine

www.id-book.com
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Design implications
o Speech-based menus and instructions should be short

o Accentuate the intonation of artificially generated
speech voices

o they are harder to understand than human voices

o Provide opportunities for making text large on a screen

www.id-book.com
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Problem-solving, planning, reasoning
and decision-making

o All involves reflective cognition
o e.g. thinking about what to do, what the options
are, and the consequences
o Often involves conscious processes, discussion
with others (or oneself), and the use of artefacts
o e.g. maps, books, pen and paper

o May involve working through different scenarios
and deciding which is best option

www.id-book.com
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Design implications

o Provide additional information/functions for
users who wish to understand more about how
to carry out an activity more effectively

o Use simple computational aids to support rapid
decision-making and planning for users on the
move

www.id-book.com
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Mental models

o Users develop an understanding of a system through
learning about and using it

o Knowledge is sometimes described as a mental model:

o How to use the system (what to do next)

o What to do with unfamiliar systems or unexpected situations (how the
system works)

o People make inferences using mental models of how to
carry out tasks
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Mental models

o Craik (1943) described mental models as:

o internal constructions of some aspect of the external
world enabling predictions to be made

o |nvolves unconscious and conscious processes

o Images and analogies are activated

o Deep versus shallow models

o e.g. how to drive a car and how it works

www.id-book.com
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Gulfs of execution and evaluation

cThe ‘gulfs’ explicate the gaps that exist
between the user and the interface

o The gulf of execution
o the distance from the user to the physical system

o The gulf of evaluation
o the distance from the physical system to the user

o Bridging the gulfs can reduce cognitive effort
required to perform tasks
Norman, 1986; Hutchins et a/, 1986

www.id-book.com
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Bridging the gulfs

EXECUTION
BRIDGE
ACTION
SPECIFICATION
ﬁf? \
T
&
GOALS
PHYSICAL INTERPRETATION ’
SYSTEM {:,; "%’

£ 4

EVALUATION
BRIDGE

Figure 3.7 Bridging the gulfs of execution and evaluation

Source: User centered system design: new perspectives on human-computer interaction by D Norman.
Copyright 1986 by Taylor & Francis Group LLC - Books. Reproduced with permission of Taylor & Francis

Group LLC.
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Information processing

o Conceptualizes human performance in metaphorical

terms of information processing stages

inpul. —
or —=
stimuli —=

Figure 3.8 Human information processing model

Encoding

Stage 1

Comparison

Stage 2

Response
selection

Stage 3

output
Response or
tion
A response
Stage 4

Source: Reproduced with permission from P. Barber: Applied Cognitive Psychology 1998 Methuen, London.
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Model Human processor (Card et al, 1983)

o-Models the information processes of a user
Interacting with a computer

o Predicts which cognitive processes are
Involved when a user interacts with a computer

o Enables calculations to be made of how long a
user will take to carry out a task
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The human processor

Hwm= 3 [25-4.1] chunks
= 7 [5-9] chranks
ww = 7 [5-225] sac

F = 1500 [B00-3500] msac| Ewa (1 chunk) = T3 [73-226] sac
Kas=5[4.4-67] kitors w3 ohunde) = 7 [5-34] 520
K= Fhysical Wy = Acoustic or Visual

M =70 [30-100]
TS

Figure 3.9 The human procassor model
Source: The peychology of human-computer intersction by 5. Card, T. Moran and A. Mewsll. Copyright 1983
by Taylor & Francis Group LLC - Books. Reproduced with permission of Taylor & Francis Group LLC.

WWW.IU-DUUK.CUM

model
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Limitations

o Based on modelling mental activities that happen
exclusively inside the head

o Do not adequately account for how people interact with
computers and other devices in real world

www.id-book.com
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Distributed cognition

o Concerned with the nature of cognitive
phenomena across individuals, artefacts, and
internal and external representations (Hutchins,
1995)

o Describes these in terms of propagation across
representational state

o Information is transformed through different media
(computers, displays, paper, heads)
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How it differs from information processing

representations
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Figure 3.10 Comparison of traditional and distributed cognition approaches
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Air traffic controller
(ATC)

Air traffic
control center

Altitude alert
setting knob
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Propagation of representational states:

1 ATC gives clearance to pilot to fly to higher altitude (verbal)
2 Pilot changes altitude meter (mental and physical)

3 Captain observes pilot (visual)

4 Captain flies to higher altitude (mental and physical)

Figure 3.11 A cognitive system in which information is propagated through different media
Source: Preece, J. and Keller, L. (1994) Human-Computer Interaction, Figure 3.5 (p. 70) Addison Wesley, 1994.
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What’' s involved

o The distributed problem-solving that takes place
o The role of verbal and non-verbal behavior

o The various coordinating mechanisms that are used
(e.g. rules, procedures)

o The communication that takes place as the
collaborative activity progresses

- How knowledge is shared and accessed
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External cognition

o Concerned with explaining how we interact with
external representations (e.g. maps, notes, diagrams)

o What are the cognitive benefits and what processes
involved

o How they extend our cognition

o What computer-based representations can we develop
to help even more?

www.id-book.com 60



Externaliz

Ing t

- | - | | | - .
Vas 1d. 2d. 3d. 4d. 5d. bd.
7 Uw Pask FKSP semi
z TI egzamir TKsP pask
(click to z
8d. 9d. 10d. 11d. 12 4. 13 d.
: UwE TL eg Renata Fr Perlaikym: Erasmus s
: FKS paska | FKS pratyk FKSP semi
e
15d. 16d. 17d. 18d. 19d. 20d.
| 7KS pratyk Erazmus 5
: FKSP semi FKSP semi
q LA T Lo sEml,
22d. 23 d. 24d. 25d. 26.d. 27d.
] K5 paska | Filmuko k Erazmus &
: virtuallife | ZKS pratyk ZKSP semi
™~
P

7T SCANMNED] Klausimai uZsakov.., W

121572005 [:l[:]
usio 5 d. nuo 15 val, 303 aud.

12/15/2008 D
;a5 -3 laboratorinis darbas -5 5... @

12/15/2008
"KS darbas ( U

12/15/2008
k: PSE klausimai uzsakovui 1] oY

12/15/2008
Dar vienas klausimas nuo Gakusei

o0 reduce memory load

o Diaries, reminders, calendars, notes,
shopping lists, to-do lists

o written to remind us of what to do
o Post-its, piles, marked emails

o \(/jvhere placed indicates priority of what to
0

o External representations:

o Remind us that we need to do something
(e.g. to buy something for mother’s day)

o Remind us of what to do (e.g. buy a card)

o Remind us when to do something (e.g.
send a card by a certain date)
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Computational offloading

o When a tool is used in conjunction with an external
representation to carry out a computation (e.g. pen and

paper)

o Try doing the two sums below (a) in your head, (b) on a
piece of paper and c) with a calculator.

o 234 x 456 =77
o CCXXXII x CCCCXXXXXVI =777

o Which is easiest and why? Both are identical sums
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Annotation and cognitive tracing

o Annotation involves modifying existing
representations through making marks

o e.g. crossing off, ticking, underlining

o Cognitive tracing involves externally manipulating
items into different orders or structures

o e.g. playing Scrabble, playing cards
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Design implication

o Provide external representations at the interface
o that reduce memory load and
o facilitate computational offloading

o e.g. Information visualizations have been designed to

allow people to make sense and rapid decisions about
masses of data
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Summary

o Cognition involves several processes including attention,
memory, perception and learning

o The way an interface is designed can greatly affect how
well users can perceive, attend, learn and remember how
to do their tasks

o Theoretical frameworks, such as mental models and
external cognition, provide ways of understanding how
and why people interact with products

o This can lead to thinking about how to design better
products
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