% Guidelines ' -,y
» Shared language ' is s '

» Best practices oLl i’
» Critics ' s’
» Too specific, incomplete, hard to apply, and sometimes wrong ..~
"ol Gan 3 bl ¢ bl cne JaiSe b ¢ L
» Proponents .

* Encapsulate experience

< Navigating the interface 'i-iyi ; juwl
» Sample of the National Cancer Institutes guidelines satwl wisls, ¥ ¢ wys'
"ol ) byl
o Standardize task sequences sl Juls sy’

o Ensure that embedded links are descriptive s 1o i buls )i oo astaf'

|

Byoy0
Use unique and descriptive headings

15051l 5 Bl Ggliall plasmin

Use check boxes for binary choices "ixsili wi)lsll sl bl plassal”
Develop pages that will print properly "o S b I clnieal] b’
Use thumbnail images to preview larger images Ll s iall sl plasin!

s S geal

o O O O

% Accessibility guidelines 'J,sdi i) wisls,)'
» Provide atext equivalent for every nontext element Jsi <1l di (oyaill Loy
'gwjé‘r“-*‘
» For any time based multimedia presentation synchronize equivalent
alternatives ' Li,1i isdl ws olyts «cdgll e ssidl Lilugll sanis 0358 Y

» Information conveyed with color should also be conveyed without it
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» Title each frame to facilitate identification and navigation e bl s s’

'ty Gyl

< Organizing the display '
» Smith and Mosier (1986) offer five high level goals iws, Glasl ius 155,
gl
o Consistency of data display 'wtldi s,e slast’

o Efficient information assimilation by the user s .o Uil wlbgall Clagu!

'

r... “

' '

Minimal memory load on the user

O

pasindl e Uis 3,515 frans
o Compatibility of data display with data entry w isg,li bl gis"
" ULl Jol

o Flexibility for user control of data display ' wUlui os, pasaad (S5 § Bl

< Getting the user’s attention ' sl st s Jsonf

Intensity Marking Size Inverse Video
Blis Lk sl uSs
Choice of
Blinking Color Audio fonts
el bl Ll

%* Principles
» More fundamental, widely applicable, and enduring than guidelines s
' ulaL.b}H Y lowéj c«:‘j albs L;.5‘- d.a.la.’j 4..:ﬁ}>
» Need more cIarification'C,a,:mw_%u JI Gu;;
» Fundamental principles "4 saJi ol
o Determine user’s skill ’rwl @l b g 203
o levels Identify the tasks 'sLi s

'

» Five primary interaction styles ') eolelol blil duss'
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» Eight golden rules of interface design "Lexyl peait Luad solsh ol
» Preventerrors bs¥ x

» Automation and human control ' zdr ps>ss J31 Juasal

< Determine user’s skill levels '..sxuis)e el L

v/ |

» “Know thy user” ',.saudi Gl

» Age, gender, physical and cognitive abilities, education, cultural or
ethnic background, training, motivation, goals and personality .aiy i
"aially Claa¥ly Suiamilly Cyuilly L8l o) RSN LAl 1y pulailly LSToW @l pailly Rood! Ll

» Design goals based on skill level sl g Jo gus prasill Slaal

o Novice or firsttime users 's,s Js3U cueasindl o ol
o Knowledgeable intermittent users il cueosiadl 1 ,m'
o Expert frequent users Multi s, ,sall pusasidl 55"

» layer designs 'ssaeill il polas'

< Identify the tasks ', s’

TASK

Update QueryAcross Add Evaluate §
Data  Patients Relations  System N

observing and interviewing users ..' Hurse pu__ o
Physician 0.06 0.04
Supervisor 0.01 0.01 0.04

» Task Analysis usually involve long hours

oasial) Uyliiog L1 411 o dlygb ilelu § iy Sole sLgll

Appointment
personnel 0.26

> Decomposition of high level tasks L/ sL.s' Medicabrecord

maintainer | 0.07 004 004 0.01
L - Clinical
‘5,9""‘"‘“ QJL”” researcher 0.08
. . . ' Database
> Relative task frequencies il plgll ) 5 programmer 002 0w 005
3
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< Choose an interaction style _,.i L
' el

Advantages

Diroct manipulation
Visually prosents task concepts
Allows easy learning

Allows easy retention

Allows errors to be avoided
Encourages exploration

Affords high subjective satisfaction

Moenu selection
Shortens learning

Reduces keystrokes

Structures decision making

Permits use of dialog-managemaent tools
Allows easy support of arror handling

Direct Manipulation s sl il

Menu selection 'wi,LsJdi 136"
)

Form fill-in
Simplifies data entry

Requires modest training

Gives convenient assistance

Parmits use of form-managemant tools

Command language ' 1531 o @' S

Appeals to “power” users

Natural language e o A

Form fill-in 'G;um iy

macros

Natural language
Relieves burden of learning syntax

% Spectrum of Directness

An example of progression towards more direct manipulation: less
recall/more recognition, fewer keystrokes/fewer clicks, less capability to
make errors, and more visible context.

SMONT!

a. Command line

d. Pull-down menus offer meaningful
names and eliminate invalid values

1/08; DAY/

MM/DD | 08r21

b. Form fill-in to
reduce typing

mm[ s | pol21]

c. Improved form fill-in
to clarify and reduce
errors

S|M| T|W| T|F
11 2| 3| 4| &
7| 8| o101 |2]13
14 |15 |16 |17 |18 | 19 | 20
@022 | 22|24 |25 |28 [ 27
28 |20 [20 ] 31

-4 August [
s
[3

e. 2-D menus to provide
context, show valid dates, and
enable rapid single selection

% The 8 golden rules of interface design. Very Important

1.

2.
3.
4.
5.
6

Strive for consistency sl !
Cater to universal usability "Jalar plassa¥i Uy g1 Lot
Offer informative feedback 'Jxif 559, oo 5ouis wloghns ﬁm'

Design dialogs to yield closure
Prevent errors 'wsyi é“'

Permit easy reversal of actions 'wi >3 Jedi JbYL CLMM'

By : Shahad Alhawashi
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Disadvantages

May be hard to program
May require graphics display
and pointing devices

Presents danger of many menus

May slow fraquent users
Consumes screen space
Requires rapid display rate

Consumes screen space

Poor error handling

Requires substantial training
and memorization

Requires clarification dialog
May not show context

May require more keystrokes
Unpradictable 2.

o S S S S S S S S S S S



////////////////////////////////////////////////////////////////////////////////////////////////////////////
»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»

7. Support internal locus of control "l Jsis s peo!

8. Reduce short term memory load 'jcii sali Je 5,S1301 Jaess o Jolid!

< Prevent errors 'wsy cu'

» Make error messages specific, positive in tone, and constructive L., Jas'

' Bslag comop dplaaly Bousw sbs Y

» Mistakes and slips (Norman, 1983) 'w¥yiy sy’

» Correct actions "isusall whsf >y

o Gray out inappropriate actions "yl el ol sl Skl

o Selection rather than freestyle typing ' s,~Ji LSl ¢ Yoy L/

o Automatic completion ' st sy

» Complete sequences il el

o Single abstract commands 'sasly 55, alsi o] '

o Macros and subroutines e il Cslgl 5 5 SUI sl

% Automation and human control S sl
"l PS5

» Successful integration:

'

— Emm’
e Users can avoid: ' soam of cuessind! olsal'
o Routine, tedious, and error
prone tasks is,l plell « I« sy )l
RIRNT

'

e Users can concentrate on: Ol

':L;;J.T:SJSJI RYPRES |
o Making critical decisions, coping
with unexpected situations, and
planning future actions !

Cibgie il Yl o gl amal] 1
' Juiienal) olel 2O bubisillg

By : Shahad Alhawashi

Humans Generally Better
Sense low-level stimuli
Detect stimuli in noisy background

Recognize constant patterns in varying
situations

Sense unusual and unexpected events
Remember principles and strategies
Retrieve pertinent details without
a priori connection
Draw on experience and adapt
decisions to situation

Select alternatives if original approach
fails

Reason inductively: generalize from
observations

Act in unanticipated emergencies and
novel situations

Apply principles to solve varied
problems

Make subjective evaluations
Develop new solutions

Concentrate on important tasks when
overload occurs

Adapt physical response to changes in
situation

T T e e e i S e e S e S S S S e S s S e e

Machines Generally Better
Sense stimuli outside human's rar]g;e
Count or measure physical quantities

Store quantities of coded informafion
accurately e
Monitor prespecified events, espeially
infrequent ones s

Make rapid and consistent resporises
to input signals

Recall quantities of detailed
information accurately

Process quantitative data in
prespecified ways

Reason deductively: infer from a -
general principle

P R A N R R

Perform repetitive preprogrammédi
actions reliably N
Exert great, highly controlled phyéi?;al
force o
Perform several activities
simultaneously
Maintain operations under heavy -
information load N

Maintain performance over extend
periods of time N

.//.//.//«/«/«/«/«/«/«J&/«/«/«/«/

>



» Supervisory control needed to deal with real world open systems s
il Wl L giall Faasi¥ e Jolaill Bl § 31,2
e E.g. airtraffic controllers with low frequency, but high
consequences of failure  wius m Ll 15,201 § oSl cwlamy BT o o'
'Sl e ddle gl (S)y ¢ daiaill
e FAA: design should place the user in control and automate only
to improve system performance, without reducing human

involvement Pl 1Yy Lt %ﬂu Juially oSl § poadindl mdy O o Ml'
'Sl ol e i g
» Goals for autonomous agents 'culidl <SSgl Glaal’

e knows user's likes and dislikes ' ¥ Ly pasaadi comg 156 G pm o

e makes proper inferences 'isoo wlalingy Jesy
1.

e responds to novel situations 'yl i ey Lay

o performs competently with little guidance s oy m sl so3'

'l
» Aviators representing human users, not computers, more successful
oL S0 pny ¢ ol 305 Iy pg 2 Gpninins Osliag 0yl
» User modeling for adaptive interfaces 'Ciusil wlely pasadl Ldss
o keeps track of user performance 'pssadi«b¥ Luss
e adapts behavior to suit user's needs ‘sisill wllosl by Jsludl s
e allows for automatically adapting system ' Lsus Pl iy C“‘""

o response time, length of messages, density of feedback,
content of menus, order of menu items, type of
feedback, content of help screens wus « Bl Ji dgb «lasu¥l iy '

sasladl elslall Sy ¢ Jaddl ag0,y ty il yoie b crfvl}?ﬂ Sy ¢ Jaddl g0,

e can be problematic 'wiss| o5 of oS

o system may make surprising changes "Gl wlpin o5 5 oLl
o user must pause to see what has happened sl Je oo

"wamuls ) gl
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o user may not be able to :wrwlos@ﬁﬁ'
-predict next change @i il 3"
-interpret what has happened &b i’
-restore system to previous state 'iulur > Ji sl salain!
> Alternative to agents: 'sisyi Lo
e user control, responsibility, accomplishment .issdi «pasads oS’
BES
'

e expand use of control panels " : soul A1y plasial pus

o style sheets for word processors ',y isdlad wlsiwall blsi'
o specification boxes of query facilities l,s o pasasill gl

o information- visualization tools ', sail wlgles wlgl'

Automation and
human control (concluded)

00 : Universat Access P ‘Windows can read and scan this list automatically. Press the SPACEBAR to select the

<+ | (e ] al 4 highlighted tool. L

When using this computer. | would like assistance with:
£S5 vearing _ Keyboard  Mouse & Trackpad

VoiceOver: Turn VoiceOver on or off: #F5

~On & oOff (_Open VoiceOver buliy. . |
Zoom: Turn zoom on or off: ® X8

P Zoom in: ¥\ =

DO Of, Zoom out: ¥\~ ( Options )

Display: Switch to white-on-black: X8
“ Black on White _ Use grayscale
 White on Black
Enhance o
Normal Manimum

Reduce contrast: ¥\,
Increase contrast: ¥ A,

&)

__Enable access for assistive devices

Features to aid in universal
access

Above: Mac OS X system preference
settings
Right: Windows Vista Control Panel

By : Shahad Alhawashi
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% Theories '-. '

» Beyond the specifics of guidelines 'wists ¥ Juolis </ L'

» Principles are used to develop theories 'l kil neba Loasaudl Goldl
» Descriptions/explanatory or predictive ' wigs of wipwis sl wlisg

» Motor task, perceptual, or cognitive 'l si sl J1,531 51 pledl I’

% Explanatory and predictive theories ‘'is,ui , L i el bl

» Explanatory theories: i i wb b’
o Observing behavior 'yl L1,
o Describing activity "l Gis'
o Conceiving of designs sl s’
o Comparing high level concepts of two designs wisiw 5 malis bk’

"aasesiy Tle

o Training ',

» Predictive theories: 'Lsgis b b’

e Enable designers to compare proposed designs for execution time
OF error rates 'Ll «Yasy 35 wgll Lo il pasill L)lis oo asall S’

< Perceptual, Cognitive, & Motor tasks 'L w1, dyally ot 21,03

2280 oLl Bynll g1 gl Y ol s’
o Predicting reading times for free text, lists, or formatted displays
Maaall G5yl 5t 3151 5l 2l paild ol o 355
» Motor-task performance times theories: 'Ll Jpms <ol el b

» Perceptual or Cognitive subtasks theories

o Predicting keystroking or pointing times N bl Sl Tyl i e 35

+» Taxonomy (explanatory theory)
> Order on a complex set of phenomena 'aishil ¢ suins iegoms o il

» Facilitate useful comparisons 's.ali wb i Jegus'
» Organize atopic for newcomers 'sisJi guslil Edss f.,‘.b,u'

» Guide designers 'ciasall Juo'
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» Indicate opportunities for novel products. "sues bl gop s’

% Conceptual, semantic, syntactic, and lexical model
» Foley and van Dam four level approach:
e Conceptual level: ' _ssgalt sgiadl

- User's mental model of the interactive system  Jiai passadi 230
'guusu plsild

e Semantic level: "“sa <Yl s’
-Describes the meanings conveyed by the user's command input
and by the computer's output display Jof ibuls A 5 JI Slall Chay
snaSll ol e e Aulyyy paied! alsi

e Syntactic level: 'yl sgill
-Defines how the units (words) that convey semantics are
assembled into a complete sentence that instructs the computer
to perform a certain task Ji ieauwl W1 Jas ) ' llS) sl S Gy
"ans plgs <oY sl a3 s3Iy ALIS den

e Lexical level: 'ssui gl

- Deals with device dependencies and with the precise
mechanisms by which a user specifies the syntax ;s wlas Jsbis'

e sy pasiall sas S Ldall LY

» Approach is convenient for designers
o Topdown nature is easy to explain 'C,:m i 0552 bl Jil J1 sl o'

o Matches the software architecture Lol ivusy ',.M;d,ux'

o Allows for useful modularity during design sl Jsi 5,4l umﬁcw'

% Stages of action models ' . s Jaly
» Norman's seven stages of action 'L,sJ il </,2¥1 Jol '
1. Forming the goal 'Gu.gr Jusss'
2. Forming the intention "¢

3. Specifying the action '« >y wos'

By : Shahad Alhawashi
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4. Executing the action s>y s’
5. Perceiving the system state ‘sl v 91!
6. Interpreting the system state 'L V> i’
7. Evaluating the outcome ' sl )
» Norman's contributions Important 'sb,s «lalw'
o Context of cycles of action and evaluation. ' sy «wijsul sl

o Gulf of execution: Mismatch between the user's intentions and
the allowable actions '« zseull 2 ¥ly pasiall Liss o Golbs pas Sl Loly'

o Gulf of evaluation: Mismatch between the system's
representation and the users' expectations ¢ s pas : pidll Lol

pasidl wlidgily pUall Jukes
» Four principles of good design Lol pasil] Y1 G0l
o State and the action alternatives should be visible =Y Biwy vyl
" 0955 o e
o Should be a good conceptual model with a consistent system
IMage ' gl plis 5,00 xs 32 pysho g9 0352 Of o
o Interface should include good mappings that reveal the
relationships between stages g Bl bl ot Lﬁuy;g;gg;;
'l G B (i3Ss
o User should receive continuous 'l daill sgs; Jinl pasiadl o G
» Four critical points where user failures can occur ;Su cus> Ll bl ia,l
PRESIIRYE I P
o Users canform aninadequate goal ' st i Gos [uSa5 wll cuessindf
o Might not find the correct interface object because of an
incomprehensible label or icON 5 Lisal o el Loty syl fpaagY 8
Dpsssis it ol
o May not know how to specify or execute adesired action '
EERCRIRIES RO RIELRREgR R
o May receive inappropriate or misleading feedback s 555, sl o3

Ul 5l Ll ué

By : Shahad Alhawashi

/////////////////////////////////////////////////////////////////////////////////////////////////////////////

»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»



% Consistency through grammars ' i3 os slsy

» Consistent user interface goal ",Ml Ly 3olis aa'

Definition is elusive - multiple levels sometimes in conflict i ~u1'

'f.'fp it oYl Las & Boamio whgius —JUI 2umy 52

Consistent

delete/insert character

Inconsistent A

delete/insert character

Inconsistent B

delete/insert character

delete/insert word

remove/bring word

remove/insert word

delete/insert line

destroy/create line

delete/insert line

delete/insert paragraph

kill/birth paragraph

delete/insert paragraph

e Sometimes advantageous to be inconsistent. . ;s Luie Ulal s’

'

'

» Inconsistent action verbs 'g.las il s Y Jlel

= Take longer to learn 'y Jsbi iy g ai’

'

= Cause more errors ' baYi g b8 com
'

073-6 o e Ilgb-!'

* Harder for usersto remember 'iySu ol preasidl e conall o'

% The disappearance of syntax ‘'i.Ji ;. s’
» Users must maintain a profusion of device dependent details in their
human memory ;515 § bl e sains 1 Jaolisll 5,35 o Blisdl pasiadl o
'l

Which action erases a character 'G i s <21 s

Which action inserts a new line after the third line of a text file
"Ladl Gl oo G bl an agas bis SRS s

|

Which abbreviations are permissible sjal> o555 wijlaisl i
Which of the numbered function keys produces the previous

screen. il Ll 5 Lol Byl ) pslall sl

» Learning, use, and retention of this knowledge is hampered by two
problems ' ;S L8,m (5S5 1 all oigy BlissYI plasuinly plaill

By : Shahad Alhawashi
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= Details vary across systems in an unpredictable manner s, Joobs'
'l sl oS Y b 3 Al e
= Greatly reduces the effectiveness of paired learning associate '
Dl ol Y ol Tl o B S Ly
» Syntactic knowledge conveyed by example and repeated usage il
e plasioly Jlis Balgy Leli o3 1 gl
» Syntactic knowledge is system dependent ' s (s g Lyl Dl

¢ The disappearance of syntax (concluded)
» Minimizing these burdens is the goal of most interface designers

"Lyl oasae plaal Bagll g LYl 0da ¢
* Modern direct-manipulation systems "wasis,sll Dl Labsi'
= Familiar objects and actions representing their task objects and
actions. wihely>Yly cSag¥l wlags Jios Bl whel Yy wSagy

" Modern user interface building tools ' coosi pasidl Lgaly 5 <l sl

V.

= Standard widgets 'L La wlals'

% Contextual Theories '3 =L syl
» User actions are situated by time and place «iyi 45 oo L8t 0585 pusindl whla
'3l
o You may not have time to deal with shortcuts or device
dependent syntax, such as on mobile devices, when hurried '

3yl o Jio ¢ daadl (oS5 e asias il 8542 Y1 g el sl o daluid gl b 0y
s Lo 0985 Lie sl

o Physical space isimportantin ubiquitous, pervasive and
embedded devices, e.g. a museum guide stating information

about a nearby painting Lasll sy 35,5500 olSs IS § po 055 Sl Rl
"l Ll Ja loglall by il s ¢ JULH o e
» Ataxonomy for mobile device application development could include:
"o Jaty 98 sl Lo Gk ushs i’
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'

o

= Participate in group collaboration' st Jedi § is,lalf
13

il

Capture information about the object and share that information

"loglall lls 1S Loy wSamg VI oo o loglall bl

Monitor and provide alerts, e.g. patient monitoring systems i’

" sl LBl Labsil U Jae e ¢ olgaiill jhsey

Locate and identify nearby object orsite wsausdioe adsll sams 5l

Gather information "« gl

'
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