Design Principles And Usability Heuristics

You can avoid common design pitfalls by following 9 design principles

You can inspect an interface for usability problems with these principles

Saul Greenberg, James Tam

Design Principles And Usability Heuristics

Broad “rules of thumb” that describe features of “usable” systems

Design principles
* broad usability statements that guide a developer’s design efforts
* derived by evaluating common design problems across many systems

Heuristic evaluation

« same principles used to “evaluate” a system for usability problems
* becoming very popular

- user involvement not required

- catches many design flaws
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Design Principles And Usability Heuristics

Advantages

* the “minimalist” approach
- a few general guidelines can correct for the majority of usability problems

- easily remembered, easily applied with modest effort

* discount usability engineering
- cheap and fast way to inspect a system
- can be done by usability experts, double experts, and end users

Problems:
* principles are more or less at the motherhood level
- can’t be treated as a simple checklist
- subtleties involved in their use

Saul Greenberg, James Tam

1. Simple And Natural Dialogue

Use the user’s conceptual model

Match the users’ task in as natural a way as possible
* minimize mapping between interface and task semantics
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1. Simple And Natural Dialogue
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1. Simple And Natural Dialogue

Menu or window? Which window?

— Compuserve Information Manager
File Edit Services Mail Special Window Help
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— CompusServe Network
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1. Simple And Natural Dialogue

Present exactly the information the user needs when it is needed

* less is more
- less to learn, to get wrong, to distract...

* remove or hide irrelevant or rarely needed information
- competes with important information on screen

+ information should appear in natural order
- related information is graphically clustered

- order of accessing information matches user’s expectations

e remove modes

* use windows frugally
- don’t make navigation and window management excessively complex

Saul Greenberg, James Tam
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2. Speak The Users’ LLanguage

My program gave me the
message Rstrd Info.
What does it mean?

That's
restricted But surely you can No, no.. Rfd"dI_"f"
information tell melll stands for “"Restricted
Information”

Ok, T'll take a
coffee

It means the
program is too busy
to let you log on

Hmm... but what
does it mean???

2. Speak The User's Language

Microzoft ¥isual Basic E

Q Syztern Eror §HS0004005 [-2147467259).  Unspecified emrar

Help |
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2. Speak The Users’ LLanguage

Terminology based on users’ language for task

& wahdraws =lolx| & withdrawls

=1ox|

Account total = $50.00
Maximum withdrawal of $50
at this time.

Unable to complete operation!
Error code: 10225

w | o | g5 | | g | G50

v X

Use meaningful mnemonics, icons, and abbreviations
* eg File / Save

- Ctrl+ S (abbreviation)
- AItFS (mnemonic for menu action)
- Open folder (tooltip icon)

[ Microsoft P{

Fie Edit
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3. Minimize The User’s Memory Load

Describe required input format and example, and default
Promote recognition over recall
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3. Minimize The User’s Memory Load

Small number of rules applied universally

File
11110000
01010101

Remove?

home

profs

tamj

ﬂ\

231_temp 231 www
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3. Minimize The User’s Memory Load

Small number of rules applied universally

File
11110000
01010101

Remove?

home
|

profs
|

tamj

ﬂ\
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3. Minimize The User’s Memory Load

Small number of rules applied universally

File
11110000
01010101

Remove?

Saul Greenberg, James Tam

4. Be Consistent

Consistency of effects

equivalent situations
* makes the system more predictable
* reduces memory load

* same words, commands, actions will always have the same effect in

Saul Greenberg, James Tam
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4. Be Consistent

Consistency of language and graphics

+ same information/controls in same location on all screens / dialog boxes
forms follow boiler plate

* same visual appearance across the system (e.g. widgets)
- e.g. different scroll bars in a single window system!

-l x] —loix
Do you wish to Do you want to
continue? debug?

ol [ Save s TR
Are you sure? Are you sure you want

to edt without saving?

No Yee
4. Be Consistent
These are labels with a
raised appearance. L
SE——

Is it any surprise that Name: [ ] Techm

people try and click on

h ’ Account #: l:l Status: P
them?”

Contact | (

Address: | | Slj

Cancel | f.
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4. Be Consistent
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.
4. Be Consistent
Peachpit Press - Books rosoft Internet Explorer =10l x|

Wiewy  Faworites  Tools  Help |

J == @ ] ‘ Qhsearch [GFavarites  #History | B-S -3
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Whether you rely on your computer and software skills
in your job or just like to mess around on a computer
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New Titles Desktop Publishing

wWhat's just out and what's

coming up. Weh Design and

Publishing
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5. Provide Feedback

What is the program doing?

2 X

= Transfer Status

Sending BIMARY fle grapdesn.if (15517 bytes)

| 65% | |
10240 233 Kbytesds: 002
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5. Provide Feedback

2|5

-

What did |
select?

What mode
/ am | in now?

How is the
system
interpreting
my actions?

Saul Greenberg, James Tam
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5. Provide feedback

Should be as specific as possible, based on user’s input

. Form1 M=l 3 . Form1 =1 S |

Saving... Saving file heuristics ppt in
folder topics

i Cancel i Cancel

Best within the context of the action

w wherte the cursor shape i.ndcic;l
the cursor from an arrow to 2|

“busy” mode (Figure 11), at |

Word is gaving doc.doc;, (EEEEEEE

Saul Greenberg, James Tam

5. Provide feedback

Multiple files being copied,
but feedback is file by file.

Mow installing files. please wait. __
Writing: E:\DRAWLTASAMPLESAS-06-20. VLM

Percent Copied: 0% || | 100%

Piess [Esc] To Abort

Drawing Board LT

Saul Greenberg, James Tam
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5. Provide feedback

Feedback response time

* how users perceive delays
0.1 second max: perceived as “instantaneous”
1 seconds max: user’s flow of thought stays uninterrupted, but delay noticed
10 seconds: limit for keeping user’s attention focused on the dialog
> 10 seconds: user will want to perform other tasks while waiting

Saul Greenberg, James Tam

6. Provide clearlv marked exits

Saul Greenberg, James Tam
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6. Provide Clearly Marked Exits

Universal Undo
* e.g., <Ctr]>-<Z> and <Ctrl> <Y>

Progress indicator & Interrupt
* Length operations

=] Transfer Status

Sending BINARY file grapdesn.itf (15517 bytes)

I 66% | J

10240 233 Kbytes/s : 002
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6. Provide Clearly Marked Exits

Restoring defaults
* Getting back original settings

BUY/SELL

CREDIT
TOTAL

2 s

Heretic

Faldari Mk 1

Frei]

Fral] Mk 0l

Valasia
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7. Provide Shortcuts

Keyboard accelerators

[€] Microsoft PowerPoint - [hci_heuri
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7. Provide Shortcuts

Experienced users should be able to
perform frequently
used operations quickly

* type-ahead (entering input before the
system is ready for it)

* navigation jumps
- e.g., going to window/location directly,
and avoiding intermediate nodes

* history systems
- WWW: ~60% of pages are revisits

Saul Greenberg, James Tam
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Keyboard
accelerators for

[E Microsoft PowerPoint - [M_heuristics]

menus ] File Edit Wew Insert Format Tooks Slide Show Window Help
DFESY | BE |- &
Arid = 14 .‘ B I U
Customizable

toolbars and
palettes for
frequent actions

Split menu, with
recently used
fonts on top

Double-click
raises toolbar
dialog box

Double-click
raises object-
specific menu

Slide 17 of 45

Scrolling controls
for page-sized
increments

Saul Greenberg, James Tam

8. Deal With Errors In A Helpful And Positive
Manner

People will make errors!

Errors we make
* Mistakes
- arise from conscious deliberations that
lead to an error instead of the correct
solution

* Slips
- unconscious behaviour that gets
misdirected en route to satisfying goal
e.g. drive to store, end up in the
office

- shows up frequently in skilled
behaviour

usually due to inattention

- often arises from similarities of actions

Image and sound file from “The Simpson's”

Saul Greenberg, James Tam
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Types Of Slips

Capture error
« frequently done activity takes charge instead of one intended
- occurs when common and rarer actions have same initial sequence
—change clothes for dinner and find oneself in bed (William James, 1890)

I can't
believe T
pressed
Yes...

Microsoft PowerPoint [X]

@ Do you wank to save the changes you made to M_heuristics?

Mo | Cancel |

Saul Greenberg, James Tam

Types Of Slips (Continued)

Description error

« intended action has much in common with others that are possible
- usually occurs when right and wrong objects physically near each other
- pour juice into bowl instead of glass

Loss of activation

« forgetting what the goal is while undergoing the sequence of actions
- start going to room and forget why you are going there

Mode errors
* people do actions in one mode thinking they are in another

Saul Greenberg, James Tam
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Designing For Slips

General rules
* Prevent slips before they occur
* Detect and correct slips when they do occur
* User correction through feedback and undo

Examples
* capture errors
- one action captures another
- allow actions to be undone rather than asking for confirmations
* description errors
- correct action on the wrong object
- make objects look physically distinctive and/or far apart
* loss of activation
- forgot goal
- if system knows goal, make it explicit
- if not, allow person to see path taken or shorten steps
* mode errors
- mistake modes
- have as few modes as possible (preferably none)
- make modes highly visible

Saul Greenberg, James Tam

Generic System Responses For Errors

General idea: Forcing functions

* prevent / mitigate continuation of wrongful action
- e.g., range selection for dynamic queries

Gag

* deals with errors by preventing the user from continuing
- eg cannot get past login screen until correct password entered

Warn
 warn people that an unusual situation is occurring

* better than nothing but when overused, becomes an irritant

- e.g., audible bell, alert box e B

@ Do you wank ko save the changes you made ko M_heuristics?

o | Cancel |

Saul Greenberg, James Tam
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Generic system responses for errors continued...

Do nothing
« illegal action just doesn’t do anything
« user must infer what happened

- e.g., enter letter into a numeric-only field (key clicks ignored)
- e.g., put a file icon on top of another file icon (returns it to original position)

Self-correct
* system guesses legal action and does it instead

* but leads to a problem of trust
- e.g., spelling corrector

Lets talk about it

* system initiates dialog with user to come up with solution to the problem
- e.g., compile error brings up offending line in source code

Teach me
* system asks user what the action was supposed to have meant
* action then becomes a legal one

Saul Greenberg, James Tam

The Old Fashioned Approach To Error Handling

Go T
FRReR 15342

What is “error 15762"?

Saul Greenberg, James Tam
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Don’t Make Things Seem Worse Than They Really Are

s Q‘\ =

A problematic message to a nuclear power plant operator

Saul Greenberg, James Tam

Rules Of Thumb For Error Message

Provide meaningful error messages
Don’t make people feel stupid

Compare the following:

* Try again, bonehead!

* Error 25

+ Cannot open this document

+ Cannot open “chapter 5” because the application “Microsoft Word”
is not on your system

+ Cannot open “chapter 5” because the application “Microsoft Word”
is not on your system. Open it with “Teachtext” instead?

Saul Greenberg, James Tam
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Examples Of Dealing With Errors In A Positive And Helpful

Manner

Prevent errors
* try to make errors impossible
. Form I |

Date

Month  Day  Year

May |22 1997
Morth  Day ‘Year

May =22 =1997 -

General I Altendees} Notes } Planner }

~when

Start: | 8:304M 3: ‘Wed 5 /14 /97 |
End: | 4:30PM HC [wied 5 14197 =

T Al day

Description; S

Smart Technology Sel ZZ

1

) where:

3
g
11 12 1308 15
18 13 20 21 22
35 26 27 28 2

tay 1337 L

28 29 30
5 B 7

8 29
2 3485

» modern widgets: only “legal commands” selected, or “legal data” entered

Provide reasonableness checks on input data
* on entering order for office supplies
- 5000 pencils is an unusually large order. Do you really want to order that many?

Saul Greenberg, James Tam

Examples Of Bad Error Messages

ImageReady

Could not fully start the application because a
pointer was nil when it should not have been.

Adobe's ImageReady

0 The operation completed successiully.
oK. |

Microsoft's NT Operating System

Cancel

tep |

Click this to display an averview of this dialog box, idiot.

For Help an an item. click ' at the top of the dialog box, and
then click the item.

AutoCAD

Mechanical

/

Design Principles and Usability Heuristics
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Examples Of Bad Error Messages (Continued)

rosoft Data Link Outlook Express E

There was an errar opening this message.
Unexpected Enor. Please investigate:

An enor has occurmed.

Microsoft Access <] Microsoft Access ]

Wrong button!
Thiz button does't wark.

5 olution
Try another.

Saul Greenberg, James Tam

Examples Of Bad Error Messages (Continued)

Al Products | Support | ch | o suide B

Microsoft

Home | Search | FAQ: | Downloads | Newsgroups | Contact us | Frangais | | send @ | print B | Hetp @

Error Message: Your Password Must Be at Least 18770 Characters and Cannot Repeat Any of
Your Previous 30689 Passwords (Q276304)

The information in this article applies to

» Microsoft Windows versions 2000 , 2000 SP1, Professional
»  Microsoft YWindows versions 2000 , 2000 SP1, Server
» Microsoft YWindows versions 2000 , 2000 SP1 , Advanced Server

SYMPTOMS
If you log on to an MIT realm, press CTRL+&LT+DELETE, click Ghange Password , type your existing MIT password, and then
type a new, simple password that does not pass the dictionary check in Kadmind, you may receive the following error

message:

Your password must be at least 18770 characters and cannot repeat any of your previous 30680 passwords.
Please type a different password. Type a password that meets these requirements in both text boxes.

Note that the number of required characters changes from 17,145 to 18,770 with the installation of SP1

NOTE : This is not a common case; it occurs only when you configure Windows 2000 to authenticate against an MIT Kerberos
domain

Saul Greenberg, James Tam
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9. Provide Help

Help is not a replacement for bad design!

Volume 37:
Simple systems: Auser's

guide to...
» walk up and use; minimal instructions

Most other systems:
« feature rich
* some users will want to become “experts” rather than “casual” users

+ intermediate users need reminding, plus a learning path (novice to
advanced)

Saul Greenberg, James Tam

Documentation And How It Is Used

Many users do not read manuals
« prefer to spend their time pursuing their task

* paper manuals unavailable in many businesses!
- e.g. single copy locked away in system administrator’s office

Manual design should consider user's immediate situation

* Panic, quick reference, expert reference, reminders, context sensitive help,
wizards, tips

Usually used when users are in some kind of panic, need immediate help
« indicates need for online documentation, good search/lookup tools
+ online help can be specific to current context

Sometimes used for quick reference
« syntax of actions, possibilities...
* list of shortcuts ...

Saul Greenberg, James Tam
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Types Of Help

Reference Manuals
Reminders

Context-sensitive help
* Tool tips
* What’s this (Balloon help)

Wizards

Tips

Saul Greenberg, James Tam

Reference Manuals

Traditional form of help
Detailed

Paper or online

o
Office2000

Lab Series

i Microsoft Word Help =

Contents | Answerwizard Index |
1, Type keywaords

2, Or choose keywards

Iaction

+{operator) il
2000

abstract

access

action
activation ﬂ

3, Choose a topic (20 Found)

Feepeat your last action

Use: the Lotus NotesFlow Action menu
About outline view

Undo mistakes

Sek the impartance level For a message

Flag a message for Follow up

Change the security level for
macro virus protection

1. On the Tools menu, point to
Macro, and then click Security.

18] show me

2, Click the Security Level tab, and
then select the security level you
want to use.

Learn about using security levels.
Note If you are a macro
developer, you can learn about
how security levels and digital
signatures work together in
Microsoft Word.

Additional resources

Saul Greenberg, James Tam
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Reference Manuals

Traditional form of help
Detailed

Paper or online

)
Otfice 2000

2 Microsoft Word Help M=l B3 ﬁ
ke i T——RRRRRRRNRN————=——— -

i8¢ ¥ e“\'ll Trusted Sources I

& High. Only signed macros from trusted sources wil be
allowed ko run. Unsigned macros are automatically
disabled.

€ Medium. You can choose whether or not to run
potentially unsafe macros.

" Low inot recommended). You are not protected From
patentially unsafe macros. Use this setking only if you
have virus scanning software installed, or you are sure
all docurnents you open are safe,

o virus scanner installed,

cancel_|

nge the security level for
o wirus protection

I the Tools menu, point to
lacro, and then click Security.

| show me

ick the Security Level tab, and
en select the security level you
jant to use.

barn about using security levels.
bte If you are a macro
Lveloper, you can learn shout

e security levels and digital

hnatures work together in
crosoft Word.,

fditional resources

1" IFiag a message For Follow up |

Saul Greenberg, James Tam

Reminders

Short reference cards

- expert user who just wants to check facts
- novice who wants to get overview of system’s capabilities

Keyboard templates

- shortcuts/syntactic meanings of keys; recognition vs. recall; capabilities

Saul Greenberg, James Tam
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Context-Sensitive Help

Tool tips

g |[7E "
= A
= Insert Chart ﬁ

What’s this (Windows) or Balloon help (Mac)

L 10fy I‘IELI:l_dKﬂ*—uHT:A‘v L.
Chart ?

Creates a chart by insering a Microsoft Graph object.

working with
- Macintosh “balloon help™
- Microsoft “What's this he

brief help explaining wh

Saul Greenberg, James Tam

Wizards

Presentation Conference Wizard

Ask each person For the name of their corputer or their
Internet address as it appears in this wizard on their
computer, Enter that information below,

Computer name ot Internet address:

=

REmaye

Finish

Cancel < Back

Saul Greenberg, James Tam
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Tips

Advanced features

Point out incorrect use

Change Awareness

* What is change awareness

* Why is it an important area of study
+ Issues in change awareness

* Future work

Saul Greenberg, James Tam

Tips

Advanced features

Point out incorrect use

3 Textis too small

Some of the text in this
placeholder might be too small
for your audience to read.

® Change text to be at least
Chay 36 point

® Ignore this style rule for
this presentation anly
+ What is change aware| ® Changs style checker
. . options for all presentations
* Why is it an important
i ™ Daon't show me this tip
* Issues in change awar(  again

* Future work —

Saul Greenberg, James Tam
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Conducting A Heuristic Evaluation

Systematic inspection of a user interface design for usability
« use principles to find the usability problems in design and fix them

Method
« small set of evaluators (3—5) examine interface using heuristics as a
structure
- individual evaluators inspect in isolation (~1-2 hours for most interfaces)
- compare notes afterwards
single evaluator only catches ~35% of usability problems

5 evaluators catch 75% 178
é‘
b
‘ \/’ !"
J]
-_—

Who should inspect?
* Interface experts
* Project team
* End users
* Double experts

Works for paper, prototypes, and working systems

Saul Greenberg, James Tam

Other Guidelines: Style Guides

Guidelines published by producers of graphical user interfaces (GUIs)
* examples:
- Open Software Foundation MOTIF
- Open Look
- MS Windows
- Apple

Describes the “look and feel” of the GUI

* e.g. Open Look
- grouping items in the same menu:

Use white space between long groups of controls on menus or in short groups
when screen real estate is not an issue

Good, but hard too follow
* GUI and widget specific
* vast number of guidelines
* may miss fundamental design principles

Saul Greenberg, James Tam
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Example Pages From Motif Style Guide, Release 1.1

Message Dialogs Information Dialog
Description Description
MessageDialogs should be used to convey a An InformationDialog should be used to convey
message to the user. They must not interrupt the infe ion the th I . h
user’s interaction with the application. They mn m:mfitlon ¢ © the user. t mu§t n(?t interrupt the
should include a message, and one of the user’s mtergcnon w'1th the application. It should
following button arrangements. include an information symbol, a message, and
OK one of the following button arrangements.
OK Help OK
OK Cancel OK Help
OK Cancel Help
Yes No .
Yes No Help Illustration
Yes No Cancel -
Yes No Cancel Help ;l__:"‘;.'ﬂm‘— —
Cancel
Cancel Help i Yeu hn e maLl,
Retry Cancel
Retry Cancel Help C el T
™ ! . . '.4] Ihi?l E
Related Information B E. o
For more information, see the reference pages for
DialogBox, ErrorDialog, InformationDialog, Related Information
\%L;isntilsggil;lggg’ WorkingDialog, and For more information, see the reference page for
DialogBox

Saul Greenberg, James Tam

Other Guidelines: Widget-level “Guides”

Toolkit “hard-wires” guidelines
* repertoire of widgets
* look & feel of particular widgets
* grouping behaviour of widgets

Outside of “normal” programmer’s control
« easier to use defaults then to re-invent the wheel!

Some toolkits
* look & feel is programmer-settable or platform-dependent

Advantages:
* easy to be consistent
« widgets developed by experts (graphical designers, etc.)

Disadvantages
» can be hacked around
« interfaces “assembled” by non-interface designers can still be terrible

Saul Greenberg, James Tam
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You Now Know

Nine principles of design
+ Simple and natural dialog
* Speak the user’s language
* Minimize user’s memory load
* Be consistent
* Provide feedback
* Provide clearly marked exits
* Provide shortcuts
* Deal with errors in a positive manner
* Provide help

Heuristic evaluation
* Principles can be used to systematically inspect the interface for usability
problems

Style guides are mostly platform-dependant design principles

Widget-level guidelines are built into the widgets themselves Saul Greenberg, James Tam
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