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Conceptual model
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CONCEPTUAL MODEL



EONCEP | UAL MOLES

A user’s conceptual model (also called a mental
model) is his or her view of a system as s/he believes
it to be, especially concerning how s/he can act upon
't and what the system’s responses mean.




MODEL MATCHING

CONCEPTUAL
MICIDIEL

formInput (form f){
new String() n;
n=textField.getName();
f.submit(n);

}

IMPLEMENTATION MANIFEST MODEL
M@BEL
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FODEL FORMATICHS

As a user Interacts, his/her conceptual model Is
revised whenever s/he must explicitly revisit it,

usually because of a breakdown such as unfulfilled
expectations or unclear representations.

ng a breakdown, the concep

ual modelfis

ted as the system with whic

N we Interact goes



FODEL FORMATICHS

According to Heidegger

Ready-to-hand (zuhanden)

Our normal involvement with tools, where
we nerther notice them nor theorize about
them and Instead regard them casually or not
at all as we attempt to achieve something.

Present-at-hand (vorhanden)

The moment we truly notice something as it
leaps Into view, standing apart from any utility
Or purpose, just as a thing in rtself.

This often occurs during a “breakdown’ in
use.



PRESEN T-AT-HAND




READY-TO-HAND




MODEL FORMATION

Users will strugsle until their mental model
matches the manifest model of the system.

Constantly revising one’s conceptual model can be
painful.

Pay close attention next time you start using a technology
that Is new to you.




MODEL FORMATION

Best designs instantly form conceptual models using:
Consistency
Predictability
Visibility
Matching the system to the task
lo the way people think about doing a thing.

User-centered concepts, not system-centered ones



HOW CAN WE FACILITATE
THE FORMATION OF
CONCEPTUAL MODEL?



EONCEP | UAL MODEESS

Conceptual models are informed by many things:

Metaphors
Modes

Affordances
Constraints
Mappings

M@ e periences

Expectations



DESIGN ELEMENTS

Metaphors
Modes

Affordances
@ensiraints
Mappings

Prior experiences



METAPHORS



METAPHORS

Metaphors help “jump start’ users conceptual
models by pre-populating them with ideas.

Great, but how do we apply metaphors?
Often new technologies begin as metaphors of old ones.

Can you think of some!



METAPHORS
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INAPPROPRIATE METAPHORS

& N
It looks ke you're

writing a letter,

‘Would you like help?

® Get help with
writing the letter

©® Just type the
letter without
help

I Don't show me
& this tip again

N
g
T; Paper clips are not necessarily
F¥/  good at English!

Cats dont ickak
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FIAED ME TAPHCHS

VWhen two or more different metaphors coexist
with some supposed relation.

In Windows, you have both the desktop metaphor

(folders, fi
which you

es, etc.) and windows (separate views through
can see things).

But no real desk has windows in them!



DESK TOP ME TAPFICHS

Files

Documents “
Folders A 2) B
Cabinets




FIKED ME TAPFICHES
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. ~~ Mcrosoft @ Windows
O oo - y | g Semch Foders  [133]* Verson 5. 1 (Buld 2600,Xp0_sp2_rtm,040803-2158 ; Service Pack 2)

Copyright © 1981-2001 Mcrosoft Corporation
- Address W My Computer

“}s Stored on This Computs

B RTCaNtE This product is icensed under the terms of the End User
MW Loange Agreement to:
Shared Doouments Medalenter
= Intemet Explorer Mcosoft
B Hicrosolt Office Outlook d Disk Drives Physical memory avalable to Windows:  1,046,252¢3

%4 Media Center

€ Wmdows Media Player Local Desk (C:) [L]

5 Tour Windows XP

, Media Cervter Extender Mana
T4 Meda Cervter Extender Netw
.;‘ Panit

i SN

‘; Wirdows Messerger

1ot Snaglt 6

P Notepad

¥7 Fles and Settngs Trarsfer W

v Command Prompt

What do you want to search
for?

Pictures, music, or video!

Documents (word
processing, spreadsheet,
etc.)

All Files and Folders
Computers or people

©) Information in Help and
Support Center

You may also want to...
4 Search the Internet
4] Change preferences

7] Learn more about Search
Companion




XEROX STAR (1979)




STAR SCREEN

2]
XEROX 8010 Star Information System

Star provides integrated text and graphics, A variety of type sizes and styles may be used.

SRANE)]

- A

Description Price
Peas $0.39
Beans $0.50

p— Y

b= — [ —
R 28 R 4

7 § Close

NAME SIZE VERSION OF

[) 0 Temporary title page 1 Page 10730888 1329
) A Copyright and abstract 2 Pages 11/06/38 16:12
[ 8Front matter 4 Pages 1031084 22:05
) Chapter1 11 Pages 1V3N84 13:56
D Chapter2 15 Pages 1V31/84 22:49
) <Chapterd 21 Pages 11702084 15:41
[ Chapters 36 Pages 10V31M88 21:47
) Chapters 15 Pages 11/02/88 1545
[) Chapters 7 Pages 10730888 18;02
O chapter7 13 Pages 10/31/88 22:10
) References 3 Pages 1031184 21:58
0O styles S Pages 1022084 11:42
= —) [ =)
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APPLE LISA (1983)
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LISA SCREEN

" pesk G Edit  Housekeeping .
7| Set Aside Everything g
12 Set Aside "Tablets" ~rrm
— Save & Put Away "Tablets" able
| Open - &
Duplicate %D _:=i a
Lis Attributes of "LisaDraw Paper" ... Lisalist Paper 0101 Lisarite Paper 01/01
par U ONe
Make Statio Pad
Lis m LisaCalc Paper 01/01
Monitor the Printer ... e
LisaGraph Paper LisaGraph Paper 01/01 l-_“_;‘_’ @
LisagraphPaper  LiS3GraphPaper 0101
@l
LisaCalc
= = b i
LisaWnte Lisalist LisaGraph Paper B LisaGraph Paper 0101 Documents Trash



LISA DRAW

Type Style
Undo Last Change _
................................................................. i lculator
- l
85714286

Desk File/Print

........

LisaWrite Paper Li

‘ T::=‘T .................................................................
| LisaTerminal Paper | Clear
5 Duplicate «D
Select Al «A}
s O ——
Make Lowercase [
M= Lis{ Make Uppercase
Make Title

Template Piesiane
Siviootis
Pinsrnooth

...................... e calculato
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MACINTOSH (1984)




MACINTOSH SCREEN

® File Edit Diew Special

System Disk
232K in disk 167K available

]

System Folder SysVersion pisk Copy

Guided Tour
Kind Last Modified

Ermpty Folder

| AMAZING application Sun, Dec 11, 1983
{ Scrapbook File docurnent Thu, Dec 8, 1983
| Notes document Thu, Dec &, 1983
“; realfinder documnent Thu, Dec 8, 1983
‘ System System document Wed, Dec 7, 1983
| DeskScrap System document Wed, Dec 7, 1983

{
]

“t Startup System document Wed, Dec 7, 1983




WINDOWS 1.0 (1985)

File Uie Special
Al——| B —e— | C:QUANTUM \WIN1O1
ABC .1 DOTHIS _IXT GDI _FEXF | PC .DRU REVU
JILO| 8 2 588.DRU ROM
CAT ‘ Microsoft Nlndoows ERN.FON SCR
CARD E | 0S .EXE SET
CGA. Uersion 1.01 0SD.EXE  SETU
CGA. Copyright © 1985, Microsoft Corp. OUSE1.DRU SG18.
CGA. OUSE2.DRU SOUND.
CITO Ok 3550.DRU  SPOOLER.
CLIP P2 .DRU SYSTEM.DR
sk Space Free: 603984K OUSE .DRU TERMINAL .EXE
ory Free: 418K EPAD.EXE TI8SSO.DRU
92 .DRU THSRA .FON
KERNEL .EXE PAINT .EXE THSRB .FON
KEYBUS .DRU PRACTICE.DOC THMSRC.FON
DRU LMOUSE .DRU RAMDRIVE.SYS THMSRD.FON
‘ LOFONTS.FON README.DOC TOSH.DRU

DAT
WRITE .EXE




WINDOWS | .0

= Reversi Write - README.DOCE

Game Skill File Edit Search Character Paragraph
 Document
floppy drive configuration as it conserves disk space. .

i To use this feature change the "Spooler=yes" in the
[windows] section of the WINL.INI file to read "Spooler=no".

Note: Setting Spooler=no will disable printing from Windows
: Terminal

RUNNING BATCH [.BAT) FILES FROM WINDOWS

: If you run a standard application from a batch file you
~should create a PIF file for the batch file. The PIF file
Lishould have the same PIF options set as the application.

i The Memory Required and Memory Desired options for the

i batch PIF file should always be setto 32K, This is

i independent ofthe memaory requirements for the application.

Batch files should be run from the ME-DOE Executive.

RUNNING WINDOWS WRITE ON A TWO FLOPPY SYSTEM
: Several precautions should be observed when using Windows

X - | e sssesesenen|

LG




WINDOWS |,

Calculator




WINDOWS 2.0 (1987)

MS-DOS Executive

i File UView Special

A[——] B[——] [H =] C:QUANTUM \WIN2

¢ PIF
i CALC .=

¢ CALE Microsoft Windows

i CARDF }
! CLIPB H MS-DOS Executive
! CLOCK

Uersion 2.03
Copyright @ 1987 HMicrosoft Corp.

Disk Space Free: 603904K
Memory Free: 485K

: WIN.Cvl'
i WRITE.EXE




File Uiew Special

A B

| C:QUANTUM \WIN2

SCRIPT.FON TMSRE .FON
SPOOLER.EXE WIN.COM
TERMINAL .EXE WIN.INI

| IIHIII!IHHHH!

Installation Setup Preferences

Time Date
[12:8&:5# AM { 17/69/95

~Double Click—
Slow Fast

- Cursor Blink—

ALt+F9

Maximize Alt+F180

Close

Edit




WINDOWS 3.0 (1990

= Program Manager | = I AI
Lfile Options Window Help

- Main v[a

=

File Manager Control Panel Print Manager Clpboard  DOS Prompt

e &

Windows Setup  Read Me

Microsoft Windows
Version 3.00a

Copynight © 1985-1990 Microsoft Corp.

B E
ooD [M]a]s)

1 Accessones Games




WINDOWS 3.0

= Control Panel v
settings Help

m M & B B inager 5 I

Fonts Poits Mouse Desktop = ) ala e le cfo
7 2N A Lt = Y
=‘| Color
| [ Color Schemes Screen Elen|
Windows Default + Desktop
Save Scheme I | fiemove Scheme I B_asic Colorg

Al I

Inactive

File Edit

Hue: [160 @ Red:

Sat: |0 Green:
ColorlSolid | ym: {181 Blue:

Window Text

Custom Cold

[E &dd Color | ﬂm I

Colos Patelte > I




WINDOWS 3.0
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PROBLEMS W/ METAPHORS

Vetaphors can be powerful and make interfaces easier to
SOt . . .

They can limit designers’ creativity.
They can reduce the advantages of software.

It they are shallow, inappropriate, or mixed they can be
misleading more than helpful.

They can be overly “cute’ at the expense of functional.
They can be culturally specific.

They can result iIn slower interactions or performance.



DESIGN ELEMENTS

Metaphors +/
Modes
Affordances
Constraints
Mappings

Prior experiences
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WHAIT ARE MODES!

Modes are “switches' that change the state of an interactive
system such that the same actions have different effects.

What are some examples?

DS lenovo@ubuntu: ~/Desktop/www
127.0.1.1 ubuntu

# The following lines are desirable for IPv6 capable hosts
Riatl ip6-localhost ip6-loopback

fe00::0 ip6-localnet
ffoo::0 ip6-mcastprefix
ffe2::1 ip6-allnodes
ffo2::2 ip6-allrouters
ffe2::3 ip6-allhosts
127.0.0.1 localhost clho

7 -
5_

0 -
—

Edit in Quick Mask Mode ()] ‘

'w !sudo tee %

[sudo] password for lenovo: I



D ES & MODIERS

CONGERIREZE
MODEL

M@IBIET



EXAMPLES

CAPS LOCK

“Why Is It needed?! I'm always hitting it by accident... The
keyboard Is the most bizarre, ridiculous, non-designed monstrosity
foisted on the American public. We've put huge amounts of effort
into the design of things you see on the screen, but the keyboard
seems handed down by God — and it's an evil god.”

— DoniiNere




ETIVE VS, PASSIVE MOETSS

An active mode Is one that requires constant action to maintain.
Once that action has retired, so does the mode.

Eg, Shift.

A passive mode Is one that requires action to set, and requires
a separate action to unset, or to set again.

E o, CAPS LOCK.

Generally, active modes are preferred. Why!?
What are drawbacks of passive modes!

VWhat are drawbacks of active modes!



ot Or MODIES

Modes are often discouraged. But when are they useful?

VWhen the means for control are outnumbered by the number of
necessary outcomes.

Imagine a keyboard with distinct keys for lowercase and capital letters.

T you are going to have a mode, It Is imperative that its status and
activation are visible.

Modes in command line interfaces are dangerous for this reason.

Modes should be invertible.

I | can get to mode B from mode A, | should be able to get back to mode A from
mode B, ideally with the same action (e.g., toggle).



VI

O ®® lenovo@ubuntu: ~/Desktop/www
127.0.1.1 ubuntu

# The following lines are desirable for IPv6 capable hosts
ip6-localhost ip6-loopback
ip6-localnet
ip6-mcastprefix
ip6-allnodes
ip6-allrouters
ip6-allhosts
.1 localhost clhostels.com

:w !sudo tee %
[sudo] password for lenovo: [}




VI “Cheat” Sheet
ACNS Bulletin ED-03

February 1995
vi Editor "Cheat Sheet’
Invoking vi: vi filename
Format of vi commands: [count][command]  (count repeats the effect of the command)
Command mode versus input mode File management commands
Vi starts in command mode. The positioning commands ‘W name ertc cdit buffer to .ﬁlc name
operate only while vi is in command mode. You switch vi wq Write to file and quit
to input mode by entering any one of several vi input com- :q! Quit without saving changes
mands. (Sce next section.) Once in input mode. any charac- 77 Same as :wq
ter you type is taken to be text and is added to the file. You sl Execute shell commands (<ctrl>d)

cannot execute any commands until you exit input mode.
To exit input mode, press the escape (Esc) key.

Window motions

Inpl-'t commands (end with ESC) <ctrl>d Scroll down (half a screen)
. Append after cursor <ctrl>u Scroll up (half a screen)
. . <ctrl>f Page forward
i Insert before cursor b b
o Open line below <cl-rl> l?agc :l‘CkW.ll‘d
o Open line above (:trl.ng b‘carch forward
r file Insert file after current line fsring Search backward
<ctrl>] Redraw screen

Any of these commands leaves vi in input mode until you
press Esc. Pressing the RETURN key will not take you out
of input mode.

| 1 'Y Raeonant caonrnch

<ctrl>g Display current line number and
file information




DESIGN ELEMENTS

Metaphors +/
Modes /
Affordances
Constraints
Mappings

Prior experiences



Time to
wake up!

AFFORDANCES




AFFORDANCES

Fcological approach to psychology

“The affordances of the environment are what it offers animals, what it
provides or furnishes, for good or Ill.”

— [ [FGIbsenreEves

“The term ‘affordance’ refers to the perceived and actual
properties of the thing, primarily those fundamental properties that
determine just how the thing could possibly be used.”

— Don Norman (1988)



IN OTHER WORDS

VWhat does a thing communicate to people regarding how It can
be used!

Often by visual appearance.

How a thing seems should tell us how the thing can be used.

Whether how it seems it can be used and how it actually must be
used match Is a design question.



AN EXAMPLE

A 10 -

FMIVEVMARITNsJds WAL

Lorem ipsum dolor sit amet,
consectetur adipisicing elit, sed do
eiusmod tempor incididunt ut labore
et dolore magna aliqua. Ut enim ad
minim veniam, quis nostrud
exercitation ullamco laboris nisi ut
aliquip ex ea commodo consequat.
Duis aute irure dolor in
reprehenderit in voluptate velit
esse cillum dolore eu fugiat nulla
pariatur. Excepteur sint occaecat
cupidatat non proident, sunt in
culpa qui officia deserunt mollit
anim id est laborum.|

Knurling provides a visual
affordance for “gripping.’



MORE DEFINITIONS

"People perceive the environment directly in terms of its
potentials for action.’

R iiGkcance of an object ... refers to atiriputies'oRDGHRNRE
object and the actor”

“In general, when the apparent affordances of an
artifact matches its intended use, the artifact is
easy to operate.\When apparent affordances suggest
different actions than those for which the object Is designed,
errors are common.’

— William Gavers@i==as!



BIETAPHORS Vo, AFFORDANGES

Metaphors are meant to “jump start” a users conceptual
model for a system.

Affordances are meant to "jump start” a user's conceptual
model for interaction with an artifact in the environment.

.e.,"Metaphors’ for low-level interaction.

As with metaphors, It affordances are designed poorly, they can
be damaging to a correct conceptual model.



DIFFERENT TYPES OF
AFFORDANCE



FERCEP | IBLE AFFORDAINGE

VWhen there Is perceptual information for an existing affordance.

Knurling in an example, assuming you can actually move and resize the
window with It.

@ M M | Affordances.txt

Lorem ipsum dolor sit amet,
consectetur adipisicing elit, sed do
eiusmod tempor incididunt ut labore
et dolore magna aliqua. Ut enim ad
minim veniam, quis nostrud
exercitation ullamco laboris nisi ut
aliquip ex ea commodo consequat.
Duis aute irure dolor in
reprehenderit in voluptate velit
esse cillum dolore eu fugiat nulla
pariatur. Excepteur sint occaecat
cupidatat non proident, sunt in
culpa qui officia deserunt mollit

anim id est laborum.| ( ’ i\)




HIDDEN AFFORDANCE

When there Is not perceptual information for an existing
affordance.

“ M M| HiddenAffordance.txt

"Lorem ipsum dolor sit amet, consectetur
adipisicing elit, sed do eiusmod tempor
ihcididunt ut labore et dolore magna
aliqua. Ut enim ad minim veniam, quis
nostrud exercitation ullamco laboris
nisi ut aliquip ex ea commodo consequat.
Duis aute irure dolor in reprehenderit
in voluptate velit esse cillum dolore eu
fugiat nulla pariatur. Excepteur sint
occaecat cupidatat non proident, sunt in
culpa qui officia deserunt mollit anim
id est laborum."

Font

Spelling and Grammar
Substitutions
Transformations
Speech

vVvvwyywyy



FALSE AFFORDANGE

VWhen there Is perceptual information for an affordance that
does not exist.

=Ly x
ﬁ com.excel.application
'-k CommandBars Interface_excel_application_CommandBarsBeanAdapterD _‘F
— CommandUnderlines ﬂxlCommandUnderlinesAutomatic
— ConstrainNumetric ﬂ False
— ControlCharacters ﬂ False
— CopyObjectsWithCells @ True
— Creator w|xcCreatorCode N
— Cursor ﬂxlDefault
| — CursorMovement 0
—— CustomListCount 4
— CutCopyMode ﬂ
— DDEAppReturnCode 0
— DataEntryMode -4146
— DefaultFilePath CAExcelvork "
— DefaultSaveFormat ﬂleorkbookNormal '
— DefaultSheetDirection 0

+— DefaulttWebOptions Interface_excel_application_DefaultWebOptionsBeanAdapterD -
— ————w




FALSE AFFORDANCES




PALSE AFFORDANCES

comcast.
Customer W

HonFrl




CONSISTENT AFFORDANCES




SEQUENTIAL AFFORDANCE

Acting on a perceptible affordance leads to information
indicating new affordances.

R A




NES | ED AFFORDANCES

Affordances due to spatial relationships reveal what actions can
be done.

Affordances that combined reveal a specific associated action

o 0 O Apple - Mac

(@)
\ EIZ] E] @ [[] http: / /www.apple.com/mac/ {}] @ (Q- Google \ ‘
~

Cet a Mac

Introducing Aperture 3

Professional performance. iPhoto simplicity.

C M del .
ompare Mac models Education

H ’ See why more people are ¢ N . "
Why you'll love a Mac = e - choosing the Mac for school. # < -
It's a computer unlike any - : Learn more 4 i (w !
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AFFORDANCES & CONVENTIONS

“Note also that affordances are not intrinsic, but depend on the background and
culture of users. Most computer-literate user will click on an icon. This is not because
they go around pushing pictures in art galleries, but because they have Iearned that
this is an affordance of such objects in a computer domain.. ok T

— Dix et al. (2004)

“Designers sometimes will say that when they put an icon, cursor, or other target on the
screen, they have added an ‘affordance’ to the system. This Is a misuse of the concept. ...
[t Is wrong to claim that the design of a graphical object on the screen ‘affords clicking’ ...
Yes, the object provides a target and it helps the user know where to click and maybe
even what to expect in return, but those aren't affordances, those are conventions, and
feedback, and the like. ... Don’t confuse affordances with conventions.”

— NGRS

lcons do not afford “pushing” or “clicking.” lcons do not communicate “pushability” by
their attributes. They do not give an indication of their intended use, except by
convention.



VISIBILITY & FEEDBACK

Two sides of the execution/evaluation coin.

Visibility — Can | see what | need to in order to take appropriate action?

Feedback — Do | receive appropriate information about actions that | am
taking or have taken!?

Crucial pieces of direct manipulation interfaces.
Visibility of objects.
Feedback for all actions.

Most affordances depend on visibility.

Most metaphors depend on visibility.



FIREE KINDS OF VISIBICHSS

Must have visibility:
IRERC|ccts of Interest.
2. Of available actions.

3. Of system status.
Affordances address the first two.

Feedback addresses the third.



FEEDBACK

At all times, the system Iindicates what state 1t is in.

Examples:
Hourglass icon

Progress bars
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DESIGN ELEMENTS

Metaphors +/
Modes +/
Affordances +/
Constraints
Mappings

Prior experiences



CONSTRAINTS



CONSTRAINTS

Constraints prevent some actions while
allowing others.

Direct manipulation interfaces should
employ these, permitting legal actions while

making illegal ones visible through feedback.

Prevent errors before they can happen.

Disruptive error messages are a last resort.
nstead, use constraints to prevent wrong
oehavior In the Tirst place.

E.g., Windows cannot be dragged to where you
cannot retrieve them.
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DESIGN ELEMENTS

Metaphors +/
Modes /
Affordances v/
Constraints +/
Mappings

Prior experiences



MAPPINGS



NATURAL MAPPINGS

Use physical, spatial, or other analogies to draw the connection
between a control and the display or manipulation of an object.










NATURAL MAPPINGS

Minimize the number of cognitive steps to
transform action into effect, or perception into comprehension.

Applicable to both action and displays (execution and
evaluation).

Minimize the need for labels, instructions, help
systems.



DESIGN ELEMENTS

Metaphors +/
Modes /
Affordances v/
Constraints +/
Mappings v/

Prior experiences



EXPERTS & NOVICES



BvriAl IS5 MORE USABERS

N 700 A violin



VIO ED

Unfamiliar with the system.
Possibly unfamiliar with the context and domain.
Often apprehensive about technology.

Often unwilling to explore interfaces for fear of inflicting
permanent damage.

Confidence develops slowly at first.

Errors tend to be mistakes, not slips.



el ulaliis

Familiar with the system, context, and domain.
Usually comfortable with technology.

Willing to explore interfaces, try new things, teach themselves.

Rely heavily on undo.
Confidence develops quickly.

Errors tend to be slips, not mistakes.



BRFER | ISE & PERFORMAINGS

|dealized performance curve
_ (Walk-up-and-use interface)

Focus on expert user

User performance

~ Focus on novice user

Time



CANWE ACCOMMODATE BOTH?

How can we smoothly transition from
novice to expert use In the same system?

Notes. ShapeWriter

11-Jul-08 3:00 PM

E'g" S hapewrlter ShapeWriter is a revolutionary

technology for entering text into a
touch screen. It is easy, fast and

Can we Include both novice and expert fun
functionalrty in the same space!

E.g., Keyboard shortcuts, menu accelerators gun Dunn  Dun [b

Can adaptive user interfaces change
dynamically over time!

We have to be careful that users still feel In controjes






DESIGN ELEMENTS

Metaphors +/
Modes +/
Affordances +/
Constraints +/
Mappings +/

Prior experiences +/



HOA



IDENTIFY
AFFORDANCES

Examples of good affordance, false affordance,
sequential affordance, and nested affordance.




MOBILE METAPHORS

Devise a task on mobile phone and apply a
metaphor to the context.




