Graphical Screen Design

CRAP (contrast, repetition, alignment, proximity)

Grids are an essential tool for graphical design

Other important graphical screen design concepts

Visual consistency Visual relationships
Visual organization Legibility and readability
Appropriate imagery Navigational cues

Familiar idioms
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The Squint Test

Used to determine what stands out or what elements appear to
belong together
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CRAP: An Important Tool For Graphical Screen Design

Contrast
» Make different things even more different
* Brings out dominant elements
* Mutes lesser elements

Repetition
* Repeat conventions throughout the interface to tie elements together
* Consistency

Alignment
+ Visually associate related elements by lining them up

P roximity
* Group related elements
* Separate unrelated elements

James Tam

Contrasting Contrast
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Repetition

Mickey Mouse
® Walt Disney Studios
A\naheim, California

AR yegr d m
vears old

Employment

8 Vanous Lelevision st

Education
o Walt Disney Studios
Fawvorite Activities
® Drivina steamboats

8 Foping cattie

Favorite Quote

8 Everybody cant be a duck
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Alignment

Tarred gull
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Proximity

CD ROMs
CD ROMs
Children’s CDs
Educational CDs

Laser di

CD ROMs

Educational

Teacher Tools

Teacher 1o

e Hardware &

Accessoric Accessories
bles

Input de

Ma i 1) .
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Modem J

Printers I |

Video and soun )

Graphical Design

Must account for:

* A comprehensible mental image
- Metaphor (known <-> unknown)

 Appropriate organization of data, functions, tasks and roles

- Cognitive model (how do I think it works)

* Quality appearance characteristics
- The “look”

« Effective interaction sequencing
- The “feel”

James Tam




Components of Visible L.anguage

Layout
» Formats, proportions, and grids scarves: 10.75
hats: 5.43
Typography bold serif fixed

* Typefaces and typesetting

italic sans-serif variable

Imagery

* Signs, icons, symbols; concrete to
abstract

Sequencing
* How the interface unfolds

James Tam

Components Of Visible Language (2)

Visual identity =10 x|

» Unique appearance
q pp helr . X
I New Slide

Animation _ e — e
* Dynamics of display

Color and Texture
» Convey complex information and pictorial reality

James Tam




Grids

Horizontal and vertical lines to locate window components
* Aligns related components

Organization
* Contrast to bring out dominant elements

Grouping of elements by proximity —
» Show organizational structure /7 variable
o Alignment Widgetto | _ : I contents

widget Standard || Message text i
. spacing icon set Arl.al 14, left
Consistency adjusted
* Location —
Windowto | [

* Format widget
* Repetition spacing
* Organization

Fixed
components
James Tam
Uses A Grid: Consistent

- Do you really want
Standard || Message textin ? to delete the file
icon set || Arial 14, left “myfile.doc” from
-——! adjusted the folder “junk”?

Cannot move the
file “myfile.doc” to
the folder “junk”
because the disc is
full.

James Tam




No Grid: Inconsistent

Standard
icon set

Message text in
Arial 14, left
adjusted

The file was
destroyed

James Tam
.
Another Grid Example
Two-level Hierarch — ’ -
. . Y Logic of organizational
eindentation flow
scontrast
1
&, Grid for Foim Type 1 Note Sender [0 x]
Heading Send to
Ll
Labol | | Tt field Name  [52 Greerber
500 | LL Ll Ll M
Label : Enm_hm_ IR TR ran| = j Email Isau\@cpsc ucalgany.ca
1|
Label | - || srge multiine test field
so0 o Message  [HiSaul
q Lets get together for lunch,
Perhaps tomomow?
1
Hudy
ERER H Instructions
Heading 1 IR
— 11 |;E.h .kh. Type INormaImaM =l
- [~ Check box - eck hox
o 105G | 14 = Includs attachememts
- [T Check box . I~ Check boxr
: | [~ Carbon capy
Apply
: I Apply Cancel

L

Alignment connects
visual elements in a
sequence

Grouping
by white
space

James Tam




Visual Consistency: Internal Consistency

*Unless there is a compelling reason all elements of the same
program follow the same rules and conventions

*Application specific grids can be used to enforce this

[Format Autostape 2=
[Colrsndtnms || ses | pestion | penee | Tetooc | web |

]

Color: NoFl -

oy 1| A 3

Copmetes [ 2]
Boonistye: | | edme | 2|
Beonsie: | | 2
I Defauit for new objects

o | cocd | |

James Tam

Visual Consistency: External Consistency

*Follow interface and platform style conventions

*Use grids that are platform (e.g., Windows) and widget (e.g.,
Java Swing) specific

*Deviate from these conventions only when there is a clear

benefit to the user
=10 x|
ir help « X

=} 481-final-winter-2002-question-book - Microsoft Word
Fle Edt Vew Insert Format Tools Table Window Help
D8 &RY YRR C - - @ HC

] New Slide _

G] Bl Edt Wew Insert Formst Tooks SideShow Window Help  Acrobat
Arial - 18

DERRYGRY LR o - @OBA
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External Consistency Violated

LIGANDFIT-SMALLPOX

SMALLPOX RESEARCH PROJECT

This project employs computational chemistry on
la massive computing grid to analyze candidates
for a medical therapy to fight the smallpox virus.
The strongest candidates will be turned over to
the LS. Department of Defense for further
levaluations.,

~Task E

ﬂﬂ‘k

m Learn about this Project

Progress

50% 100%

w P T

Narme: JimmyT

Total Points: JEXRETES

Total CPU Time:

295 days: 11 h: 43 m: 17 s

m Yiew your scores and rewards

Device Information

Overall Performance

@l Processor | 100 | High-end Desktop System
g z:mory This Device:
=] l:" Ilr: 113 My Davice,

Netwol

m View your device list

UNITED
DEVICES

ﬁf"‘l

The UD agent © United Devices: www.ud.com
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A Tool For Ensuring Consistency: Mumble Text

l? mmmm mmm

" mmm mmm " mmm

' mmmm mmm

O Tip of the day: Monday, Mar 12

mmmm mmm
mmm

Dismiss
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Relationships Between Screen Elements

+ Using white space (negative proximity) vs. forcing an explicit
onscreen structure (e.g., the use of frames)

Mmmm: [ ] Mmmm: [ ] Mmmm: [ ]
e e L
Mmmm: [ ] Mmmm: L |

|:| Mmmm: |:| Mmmm: |:|

Mmmm:
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Structure Is Difficult To Ascertain

Placement determines where the awareness information is located in the display. Awareness information has
situated placement if the information is located in the part of the workspace where the event occurred, and it has
separate placement if is located somewhere else. Gutwin argues that situating awareness information takes
advantage of a person’s existing familiarity with the workspace, for it provides context. However, if many
changes and events are taking place in the space over time then the potential downside is clutter leading to
overload requiring increased effort to interpret the changes. Thus, some balance must be struck between
context and overload.

The presentation dimension of Figure 4.1 classifies the display of awareness information as /iteral when it
describes awareness information in the same form that it is gathered. In terms of change awareness this would
mean that all the details about changes would be shown. It is symbolic, when only a subset of the information
about a workspace event is displayed (Gutwin 1997). While a literal presentation may be easier to understand
and interpret, in terms of change awareness, because of the potentially large amount of information that can
accumulate as changes occur time an overly literal presentation may sometimes be more a nuisance than a
benefit. This was found to be the case in my own investigation of potential change display mechanisms
summarized in Chapter 5 and published as Tam, McCaffrey, Maurer, and Greenberg (2000). During this study,
many test participants expressed a desire for useful abstractions that combine rudimentary change information
into one higher-level conceptual change. For example, one participant noted while watching the animated
replay of a class name being shown, “...I don’t need to see each and every character being typed just to see a
name change!” Of course, care must be taken to make these abstractions understandable, e.g., by using already
familiar representations or notations. This minimizes the cost of acquiring information while maximizing its
benefits due to the added structure and organization.

Based upon my previous findings (to be discussed in Chapter 5), I add a third dimension, persistence, to
Gutwin’s classification. Persistence refers to how long the information is displayed (Figure 4.1 side pane). The
display of information is permanent if it is always visible and passing if it only appears for a certain period. We
noticed how study participants frequently complained when important information disappeared off the screen.
Conversely, they also indicated that screen clutter might occur with the mechanisms that constantly displayed
all changes. Thus, there’s a need to classify change information according to how long it should stay visible.
With permanent persistence, the effort needed to find changes i.e., the acquisition cost is low because the
information is always there. Ideally, a person merely has to shift their gaze over to see the information.
Because people can become accustomed to the occurrence of workspace events, they can also ignore things that
do not interest them and pay closer attention to things that are of interest (Gutwin 1997).

James Tam




Explicit Structure Imposed

Placement determines where the awareness information is located in the display. Awareness information has
situated placement if the information is located in the part of the workspace where the event occurred, and it has
separate placement if is located somewhere else. Gutwin argues that situating awareness information takes
advantage of a person’s existing familiarity with the workspace, for it provides context. However, if many
changes and events are taking place in the space over time then the potential downside is clutter leading to
overload requiring increased effort to interpret the changes. Thus, some balance must be struck between
context and overload.
The presentation dimension of Figure 4.1 classifies the display of awareness information as /iteral when it
describes awareness information in the same form that it is gathered. In terms of change awareness this would
mean that all the details about changes would be shown. It is symbolic, when only a subset of the information
about a workspace event is displayed (Gutwin 1997). While a literal presentation may be easier to understand
and interpret, in terms of change awareness, because of the potentially large amount of information that can
accumulate as changes occur time an overly literal presentation may sometimes be more a nuisance than a
benefit. This was found to be the case in my own investigation of potential change display mechanisms
summarized in Chapter 5 and published as Tam, McCaffrey, Maurer, and Greenberg (2000). During this study,
many test participants expressed a desire for useful abstractions that combine rudimentary change information
into one higher-level conceptual change. For example, one participant noted while watching the animated
replay of a class name being shown, “...I don’t need to see each and every character being typed just to see a
name change!” Of course, care must be taken to make these abstractions understandable, e.g., by using already
familiar representations or notations. This minimizes the cost of acquiring information while maximizing its
benefits due to the added structure and organization.
Based upon my previous findings (to be discussed in Chapter 5), I add a third dimension, persistence, to
Gutwin’s classification. Persistence refers to how long the information is displayed (Figure 4.1 side pane). The
display of information is permanent if it is always visible and passing if it only appears for a certain period. We
noticed how study participants frequently complained when important information disappeared off the screen.
Conversely, they also indicated that screen clutter might occur with the mechanisms that constantly displayed
all changes. Thus, there’s a need to classify change information according to how long it should stay visible.
With permanent persistence, the effort needed to find changes i.e., the acquisition cost is low because the
information is always there. Ideally, a person merely has to shift their gaze over to see the information.
Because people can become accustomed to the occurrence of workspace events, they can also ignore things that
do not interest them and pay closer attention to things that are of interest (Gutwin 1997).

James Tam

Structure Implied With White Space

Placement determines where the awareness information is located in the display. Awareness information has
situated placement if the information is located in the part of the workspace where the event occurred, and it has
separate placement if is located somewhere else. Gutwin argues that situating awareness information takes
advantage of a person’s existing familiarity with the workspace, for it provides context. However, if many
changes and events are taking place in the space over time then the potential downside is clutter leading to
overload requiring increased effort to interpret the changes. Thus, some balance must be struck between
context and overload.

The presentation dimension of Figure 4.1 classifies the display of awareness information as /iteral when it
describes awareness information in the same form that it is gathered. In terms of change awareness this would
mean that all the details about changes would be shown. It is symbolic, when only a subset of the information
about a workspace event is displayed (Gutwin 1997). While a literal presentation may be easier to understand
and interpret, in terms of change awareness, because of the potentially large amount of information that can
accumulate as changes occur time an overly literal presentation may sometimes be more a nuisance than a
benefit. This was found to be the case in my own investigation of potential change display mechanisms
summarized in Chapter 5 and published as Tam, McCaffrey, Maurer, and Greenberg (2000). During this study,
many test participants expressed a desire for useful abstractions that combine rudimentary change information
into one higher-level conceptual change. For example, one participant noted while watching the animated
replay of a class name being shown, “...I don’t need to see each and every character being typed just to see a
name change!” Of course, care must be taken to make these abstractions understandable, e.g., by using already
familiar representations or notations. This minimizes the cost of acquiring information while maximizing its
benefits due to the added structure and organization.

Based upon my previous findings (to be discussed in Chapter 5), I add a third dimension, persistence, to

Gutwin’s classification. Persistence refers to how long the information is displayed (Figure 4.1 side pane). The
display of information is permanent if it is always visible and passing if it only appears for a certain period. We
noticed how study participants frequently complained when important information disappeared off the screen.
Conversely, they also indicated that screen clutter might occur with the mechanisms that constantly displayed

all changes. Thus, there’s a need to classify change information according to how long it should stay visible.

With permanent persistence, the effort needed to find changes i.e., the acquisition cost is low because the
information is always there. Ideally, a person merely has to shift their gaze over to see the information.

Because people can become accustomed to the occurrence of workspace events, they can also ignore things that

do not interest them and pay closer attention to things that are of interest (Gutwin 1997). James Tam
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Overuse of 3-D effects makes the window unnecessarily cluttered
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Relationships Between Screen Elements

How do you chose when you cannot discriminate screen
elements from each other?
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Navigational Cues

* Provide initial focus

* Direct attention to important, secondary, or peripheral items as
appropriate

* Assist in navigation through material

James Tam
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The importance of negative space from Mullet & Sano page 129 James Tam

Economy Of Visual Elements

* Minimize number of controls

* Include only those that are necessary
- Eliminate, or relegate others to secondary windows

* Minimize clutter
- So information is not hidden
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Economy Of Visual Elements (Tabs)

Excellent means for factoring
related items
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Legibility And Readability
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Popkin Software's System Architect

Legibility And Readability

[f wou wizh to adddchange network information, pleasze select
ane af the following options.

o VWANT TO CONMNECT TO AN ExISTING TIME & CHADS
WORKGROUP OR MODIFY THE COMMECTIOM SETTIMGS.

O 'WANT TO BUILD A BRAND NEW WORKGROUP.

_J

These choices must be really important,
or are they?

James Tam

Time & Chaos




Upper Case Text

THIS IS AN EXAMPLE OF TEXT THAT IS SHOWN ALL IN CAPITAL LETTERS.
ASYOU CAN PROBABLY TELL, THE LACK OF VARIATION IN HEIGHT
MAKES IT SOMEWHAT MORE DIFFICULT TO READ. THIS WHOLE
PARAGRAPHJUST GOES ON AND ON WITHOUT SAYING ANYTHING
SIGNIFICANT. THE OTHER SIDE EFFECT OF ALL CAPITALS IS THAT SOME
PEOPLE THINK THAT IT IS THE TEXT EQUIVALENT OF SHOUTING AT
SOMEONE. ALSO OTHER PEOPLE MAY THINK THATIT IS MORE
SIGNIFICANT BECAUSE IT IS ALL IN CAPITALS. THATISPROBABLY WHY
SOME PEOPLE DO IT - IN ORDER TO GIVE THE IMPRESSION THAT THEIR
MESSAGEIS REALLY IMPORTANT. BUT AS YOU HAVE PROBABLY
ASCERTAINED (ASSUMING THAT YOU HAVE EVEN READ THIS FAR) THAT
PUTTING TEXT ALL IN CAP’S IS SIMPLY TOO PAINFUL TO READ.

James Tam

Center Alignment

*Some regard it as unprofessional and advocate against it’s use.
*It’s described as being unprofessional looking and plain.

Fininess Fian

Pusninesn Plai t
I.-. r Red Hen Enterprises
Hed Hen Bntarprises

vy Enannon Williams
Marah & | BaE

wy Shannos Willlams
March S0, 1069

From the Non-Designer’s Design Book page 30 James Tam




Center Alignment

Overuse of it can make it harder to determine the structure of
onscreen elements.

while ((reRun =="y") || (reRun =="¢"))

if (reRun !="e")
b.scan();
b.display();
generation += 1;
System.out.printin("\t\tGeneration: " + generation);
System.out.print("Do you wish to play another generation (y/n): ");
reRun = (char) Console.in.readChar();
Console.in.readLine();
if (reRun =="e")
b.edit();

James Tam

Center Alisnment @ @

It can be useful for providing additional contrast
*¢.g., titles vs. the body of the text.

Some Potential Research Topics

HCT and expert sys

tems: Scope -Masters or Dactorate level projects

tools: Scol

Gaming projects

*So it should be used sparingly
It should also be used for a reason rather than as the default

James Tam




Center Alignment @ @

If you are employing it provide contrast then make it
obvious

[his text is centered.
If you are going to
center text,
make it obvious.

See, in this paragraph it is
difficult to tell if this text
was centered purposely
or perhaps ac identally
[he line lengths are not

the same, but they are not

really different. If you can't
instantly tell that the type
is centered \\|‘:_\' bother?

The Non-Designers Design Book James Tam

Legibility And Readability

¢ Characters, symbols, graphical elements should be easily
noticable and distinguishable

Text set in TEXT SET IN

Helvetica CAPITOLS
Text set in

Text set in Braggadocio

Times Roman Text set in

Courier

James Tam




Legibility And Readability

Proper use of typography

* 1-2 typographical effects (typeface or typography) - 3 max

- Font types, normal, italics, bold, underline

« 1-3 fonts sizes max

Large

Medium
Small

Readable

Design components to be
inviting and attractive

Design components to be
inviting and attractive

Large
Medium
Small

Unreadable

Design components to be
inviting and attractive

Design components to be
inviting and attractive

x

James Tam

Legibility And Readability

* Typesetting
- Point size
- Word and line spacing
- Line length
- Indentation
- Color

Readable

Design components to be
inviting and attractive

Design components to be
inviting and attractive

v

James Tam




Legibility And Readability

Grayed-out example text hard to read.
Why not make it black?

I W Microsoft

Appearance samples -
) . ozal
Positive: |$123,458,?89.UUD Megative: |[$123,455,?89.EIDD
Marmal
Currency symbal |$ ’I I @ EE ’
=3
Mo, of digits after decinal: - " %
&
. o = o
Regional Preferences applet in Windows95 @~
£ 1=
7 =
] =
iz
T =
g
=
-
o . 3l
Text orientation makes it x| @l
difficult to read TPage 1 e
Page 1 e

MS-Word  jymes Tam

Imagery

Signs, icons, symbols
* Right choice within spectrum from concrete to abstract

9 BOOZE!
Icon design very hard

 Except for most familiar, always label them

Lviewpro  lomega

James Tam




Imagery (Continued)

Image position and type should be related
* Image “family” S

|;: = iEiE 2

D& H &
|l Edi Tt | Gl B i €5

* Don’t mix metaphors
Consistent and relevant image use

* Not gratuitous
« Identifies situations, offerings...

James Tam

An Example Of Why Icon Design Is Hard

El GroupWise Guides M=l &3

% Return to This Menu

il-. GroupWise Basics

Find out what iz new in Groupkwise, Leam the bazics of
meszaging and scheduling.

Novell GroupWise 5.1 James Tam
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Choosing levels of abstraction from Mullet & Sano Page 174
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Refined vs excessive literal metaphors from Mullet & Sano page 25

James Tam




Idioms

Familiar ways of using GUI components
* Appropriate for casual to expert users
* Builds upon computer literacy
* Must be applied carefully in walk up and use systems

Some examples

Standard
= [ |8 sie Typographic controls
’ Toolbars and tooltips ‘ M [2 gutine
B8 slide Sorter

B notes Page

E3 sjide Show
What you see is what you get

displays

P Black and White

Slide Ministure Handout Master

Speaker Notes. . Motes Master

Pulldown menus Cascading menu

Dialog box item

James Tam

How To Choose Between Widgets

1) What components must be in the display
* Necessary visual affordances
* Frequent actions
- Direct manipulation for core activities
- Buttons/forms/toolbar/special tools for frequent/immediate actions
- Menus/property window for less frequent actions
- Secondary windows for rare actions

il DocumentZ - Microsoft Word
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How To Choose Between Widgets (Continued)

2) How are components related?
* Organize related items as “chunks”

3) What are familiar and expected idioms?
* Cross application look and feel
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Chapter 1|
Imtroduscing ehamge swareness
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Balance Between Too Many Controls On A Single
Screen Vs. Too Many Screens
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Widgets And Complexity

* How can window navigation and clutter be reduced?
- Avoid long paths
- Avoid deep hierarchies
- Re-factor/combine functions
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What You Now Know

Grids and C.R.A.P. are essential tools for graphical design

Important visual concepts include

* Visual consistency
- Repetition

* Visual organization
- Contrast, alignment and navigational cues

* Visual relationships
- proximity and white space

» Familiar idioms

* Legibility and readability
- Typography

* Appropriate imagery
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Goals:

Methods:

Products:

Interface Design and Usability Engineering

Articulate:
*who users are
their key tasks

centered
design

User and
task
descriptions

Brainstorm

/’ designs

Psychology of
everyday
things

User involvement

Representation &
metaphors

walk-

Refined
designs

Patrticipatory

interaction

Task scenar

through

low fidelity
prototyping
ethods

Throw-away
paper
prototypes

Graphical
screen
design

Usability

Interface | |testing
guidelines|
Style Heuristic

guides evaluation

high fidelity
prototyping
methods

Testable
prototypes

Completed
designs

Field
testing

Alpha/beta
systems or
complete
specification
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