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E Oacis Research isa small businesslocated in
I ntrOd UCtI on Southern California specializing in human f—
factors, user interface design and test &

evaluation.
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. Since opening in 1994, Oacis Research has
Introduction (continued) completed or on-going projectswith the E—
or ganizations shown below.

Who Does Oacis Work For ?

* Ford Motor Company - Advanced Vehicle Technology

e Ford Motor Company - Automotive Components Division

* Robert Bosch Corporation - Automotive Group

» U.S. Air Force/Anacapa Sciences, Inc.

* Visteon Automotive Systems

References Are Available On Request




These four statementsdescribe

Oacis' basicapproach touser — n—
interface design and evaluation.

User Interface Design: Comments

* Therole of the user interface designer isto act as an
advocate for the user

» Design isa series of compromises and tradeoffs...
No one gets everything they want

» The best way to make decisions about user-related
tradeoffsistesting and design iteration

e A comment on evaluation and statistical analysis:

Statistics are no substitute for common sense and are no mor e valuable
than other sour ces of evidence that may contributeto a decision. The

point isto make technical and business decisions and not separ ate
theoretical constructs.



. . In order to beresponsiveto differing
The Design Process: Overview sEilie, PSRy A e

needs, this process has been designed to
allow customersto " pick and choose"
from the activities shown below (i.e.,
design, smulation, and evaluation) that
fit their specific requirements.

The Objective: Customize this process to meet Customer requirements  Each component of this processis
explained in detail on the following

pages.
Analysis Phase Pz_;\per-Baseq Simglation-Ba_sed System-Level
Design & Testing Design & Testing Design & Testing
[ Product Team J [In-House U@bility}
User Evaluation Evaluation
Requirements ‘ f ‘ f
Software > User Interface _ | Rapid Prototype _ | Software/Har dware > Final
Capabilities - Design |  Development | Development Design
Hardwar e f ‘ 1 ‘
Capabilities
P Field Usability Final Usability
Evaluation Evaluation

S Design Activities
* * Iterative Design & Testing

[:] User Testing Activities 4



Thisanalysisisajoint effort
between Oacis and itscustomer. gy
The objectiveistoidentify a set of
user, software, and hardware
requirements and capabilities
P aluation Usabitity that will form the foundation for

Yi YA theinitial design. A set of
User_Interface Rapid Prototype‘ Software/Hardware‘_, Final example requirements and

Design Development Development T
capabilities are shown below.

Field Usability
Usability Evaluations

Requirements And Capabilities Analysis

Softwar e
Capabilities

Hardware
Capabilities

» Target Market Requirements
* User Capabilities
* Features and Functions Definition

» Task Analysis
User
Requirements
* Media Options User
Software . : .
Capabilities ——— Graphic Optlons > nter.face
P * Response Time Dagn
Hardware ‘
Capabilities

* Display Size, Color, and Contrast
» Control Options

» Package Options

* Response Time



Efficient design is often aided by a

model of user activity. Theoneshown m
at the lower left isderived from

Norman (1986). This model along

with a specifically selected list of user

and display/control issuesis used
initially to create a design.

User Interface Design Activity

Product Team I n-House
Evaluation |I|ty

R |dProtot e Software/Har dwar e > Final
apev opmerxlltp ‘ ; Development ‘

Field Usability
Usability Evaluations

Software
Capabilities
Hardware
Capabilities

What isa paper prototype?...seethe
next page.

Feedback from Product  Non-annotated paper prototypes for
Team Evaluation  Product Team Evaluation

H

—>  User Interface . Annotated
: _ _ paper prototype
Requirements and Capabilities —— De5|gn descnbmgthedeggn

User Activity M odel

* Establish goal

*» Associate goa with action

* Select action

* Execute action

* Perceive system response

* Evaluate system response vs. goal
» Modify goal/action if required

* Clear presentation of goal options

* Information required to meet goal

* Clear presentation of action options
» Prompts to facilitate actions

* Clear and timely feedback

* Decisions required to evaluate goal

* Clear error correction options

Display/Control |ssues

* Take advantage of user expectations
» Meaningful /consistent prompting

» Meaningful labels and graphics

* Display/control grouping

* Information integration

» System status indications

* Error message design




An excer pt from an annotated paper
What Is A Paper Prototype? prototype begins on page 8. -
Examples of paper prototypes used

for usability and " under standability"
evaluations are shown on pages 14
and 15.

What is a paper prototype? « A full-size graphic representation of screen format and user controls
 Each page describes one user or system action/response
A "flip-book" presentation of user-system interactions

What isan annotated A paper prototype intended for software engineers that describes:

paper pr ototype’?  Screen format with color and font specifications
* Actions required on entering the screen
* Actions required on leaving the screen
* All possible user actions on the screen
» The user's goa and actions for the screen

What isa non-annotated A paper prototype intended for evaluation by non-design personnel:

paper pr ototype’? * All annotations are removed except the user goal
» Usahility evaluators supply the correct action to accomplish this goal (see page 14)
* Also used for "understandability”" evaluations (see page 15)

What are the advantages? « Low cost « Short revision time
« Easy distribution * Graphics-based communication of ideas
» Not constrained by software ~ « No computer required for evaluations



Thisisa 5-page excer pt from a 150

page paper prototype. Itsmain useis m
to convey design infor mation to other
member s of the team.

An Annotated Paper Prototype: Page 1

Y ellow Pages Module: Initial View

A?Ctr &8 ' ' When the user selects the Y ellow Pages module from the Main menu, configure the screen
ctivily as shown below. When the display is complete, wait for a user action.
Description

VIELLON FAE S Display the moduletitlein thistab

ab |cd | ef|gh| ji | kI [mnjop]|qr]|st|uv]|wx|yz \

Display current time and On pen-up on any tab, open the

date from system resources cprrasponding yellow pages index
. view (see page 10)
Electronic
Yellow User Taps Twice Here

_ Pages
Display the value of the current
city filter in thislocation

Display the value of the current
county filter in thislocation

On pen-up open the Set City

2 L
menu \— All Cities Wayne County ===
= v St /1 On pen-up open the Set County
lew
On pen-up open the Yellow l"'L City Index » COuntyf menu (see page 12)

Pages I ndex view (see page 10)

Travel Assistant Menuj X .
On pen-up open the Help On pen-up exit the Travel ‘

module V'S . Assistant application
=R D, B P
On pen-up open the Travel Names Dates Extras W Undo Find Assist

Assistant Menu

[ | Display Only Object User Goal Open the index to the "r" listing User Action User taps twice on the "qr" tab
() User Action Object using a standard Newton action 8




An Annotated Paper Prototype: Page 2

Screen
Activity

Description

Display the processor busy
object in the default location

Y ellow Pages Module: Processor " Busy" View

The user has selected to open the Y ellow Pagesindex view. Display the selected index
tab in reversevideo. If displaying theindex view will require more than 1 second, then
display the processor busy object

YELLOW PAGES

ab |cd | ef ji |k po_st uv|wx|yz
Electronic
Yellow
Pages
== All Cities Wayne County ==
aal. gﬁ; = |\r<idi\el\>l< » Cosuertlty

@Travel Assistant Menuj i)(l

=G = 6 R

Names Dates Extras W Undo Find Assist

[ | Display Only Object User Goal
@ User Action Object

open

Display the user selected tab in
rever sevideo

User iswaiting for the index to User Action None




An Annotated Paper Prototype: Page 3

Y ellow Pages Module: Index View (open to the R listing)

Scr een The user has selected to open the Y ellow Pagesindex view at the R listing. Display the
Activity index view in the location shown below. Remove the gray "active window" border from
Description the outer window. Wait for a user action.

317 Wed 1710 SN |

Display the view titlein this ab |cd| ef |gh] ji | kl |mnjop st |uv|wx|yz

reverse video tab > o YELLOW PAGES INDEX

Racquetball Courts-Private
Racquetball Courts-Public

User TapS H ere ] Rental Service Stores & Yards

Restaurants

Road Service - Automotive

Sandwiches - Retail
Savings & Loan Associations @

On pen-up scroll theindex view
up. See scrolling specification.

Schools-Colleges & Universities

On pen-up on any item in the > gﬁgv;cgei:tr.i?‘gs-easonne & o ﬁ Sn pens-gg SCf(l)ll! the ind?‘( view
N . own. SCrollin ecification.
index view, open the Shopping Centers 9%

corresponding item view (see gki;':gnceggegzs& F:eistg.rlts
page 11) porting - reta

Stock & Bond Brokers

— All Cities Wayne County —

View Set

Set
al. Index » County

City

@'[Travel Assistant Menu] iXI

2P 2T s oy

Names Dates Extras W Undo Find Assist

[ | Display Only Object User Goal Open the Y ellow Pages User Action User taps once on the Restaurant
() User Action Object restaurant listing line using a standard Newton action 10




An Annotated Paper Prototype: Page 4

Y ellow Pages Module: Item View (open to the Restaurant listing)

Scr een The user has selected to open the Y ellow Pagesitem view for Restaurants. Display the
Activity item view as shown below. Display the AB index tab in reverse video. Display the
Description Restaurant listing beginning with the A listing. Wait for a user action.

Displaytheitemtitleinthis M‘
normal video tab EE R

Restaurants

ab

\ .
On pen-up on any tab, display the
corresponding listing for the

A & G Lunch (Detroit) current item view

A & W Clark Drive In (Detroit)

A & W Great Food Restaurant Of Fairlane (D...

A & W Root Beer Drive-In (Taylor) On pen-up scroll theitem view
A & W Root Beer-Dearborn Heights (Dearbo... / up. See scrolling specification. ‘
A Eagles Coney Island (Detroit) ]
Accents Lounge Don Carlos (Melvindale) @
Al Shallal Restaurant (Dearborn Heights) ]
’ ’ Al-Berdouni Restaurant (Dearborn) On pen-up scroll theitem view
On pen-up on any item in the Al-Madina Restaurant (Dearborn) down. See scrolling specification.‘
item view, open the Alabama Style Chicken (Detroit)
corresponding detail view Alladdin Cave (Dearborn)

Alexander's Coney Island Restaurant (Garde...
Amani's Restaurant (Dearborn)

== A|| Cities Wayne County === User TapS H ere
Set = Vi Set
al. cﬁy = |n|§;\>l< » Couenty‘}“
@'[Travel Assistant Menu] @'
2 3

=R D S LW

Names Dates Extras W Undo Find Assist

[ |pisplay Only Object User Goal Open the Set County menu User Action User taps once on the Set County
() User Action Object button using a standard Newton action 11




An Annotated Paper Prototype: Page 5

[ |pisplay Only Object

@ User Action Object

Y ellow Pages Module: Set County Menu

Screen The user has selected to open the Set County menu. Display the Set County menu in the
Activity location shown below. Display the Set County button in reverse video. Display acheck
Description mark in the Set County menu to indicate the current county filter. Wait for a user action

on a Set County menu item or the close box of the Set County menu.

317 Wed 1710 SN |

rlop ar s

Restaurants

A & G Lunch (Detroit)

A & W Clark Drive In (Detroit)

A & W Great Food Restaurant Of Fairlane (D...
A & W Root Beer Drive-In (Taylor)

A & W Root Beer-Dearborn Heights (Dearbo...

Accents Lounge Don Carlos (Melvindale)

A Eagles Coney Island (Detroit) @

Al Shallal Restaurant (Dearborn Heights)

Al-Berdouni Restaurant (Dearborn) On pen-up on any menu item
Al-Madina Restaurant (Dearborn) changethe county filter tothe
Alabama Style Chicken (Detroit) selected item and close the
Alladdin Cave (Dearborn) menu.

Alexander's Coney Island Ref  pmacomb County

Amani's Restaurant (Dearbor Oakland County

NN — py Wayne County | User Taps H ere
Set — Vi
al City = index
) o -up close the Set Count
@'[Travel Assistant Menu | @' mznpum Ly el ounty

= B > ® s 09

Names Dates Extras ' Undo Find Assist

User Goal Close the Set County Menu User Action User taps once on the Set County close
box using a standard Newton action

12



. Thisisalow cost check on the
Product Team Evaluations initial design. It allowstheentire m
product team to haveinput to the

Product Team
Evaluation

In-House

User Interface
Design

Software
Capabilities

Hardware
Capabilities

Usability
Rap|d Prototype Software/Har dware > Final
Development Development Design
Field Usability
Usability Evaluations

Product Team
Evaluation

B

Feedback to the User
I nterface Design activity

Non-annotated paper
prototypes from the User
I nterface Design activity

Objective:

Participants:

Methods:

Techniques:

Data:

iterative process.

Examples of how paper prototypes
might be used in these evaluations
are shown on the next two pages.

A low-cost evaluation of theinitial user
interface design prior to beginning rapid
prototype development.

Product Team members, preferably those
members who are not responsible for user
interface or software design.

The evaluations are based on the non-
annotated paper prototypes. The conduct of
the evaluations may:

* beformal or informal,

» conducted in groups or individually,

* include interviews with the designer.

Paper-based usability evaluations and

Paper-based "understandability” evaluations.
(see pages 14 and 15)

The data may include:
» verbal comments collected by the designer,
» completion of special data collection forms,

* counts of errors and correct responses.
13



All annotations have been removed from this
paper prototype converting it to a usability =
evaluation data sheet.

Paper Prototype: Usability Evaluation

The evaluator fillsin the User Action response
based on theitem shown in the User Goal box.

The entire evaluation would consist of many
individual sheetsleading the user through
specific tasks.

317 Wed 1710 SENKSIIONTES) |

ab |cd | ef|gh| ji | kI [mnjop]|qr]|st|uv]|wx|yz

Electronic
Yellow
Pages

== All Cities Wayne County ===
Set = View Set
aal. City = Index ’County
@'[Travel Assistant Menu] in

DR P, B P

Names Dates Extras W Undo Find Assist

g 14




Thisevaluation isintended for

Paper Prototype: Understandability Evaluation R ikl =

componentsthat requirefurther
refinement.

Evaluations are conducted as one-
on-one or group interviewswith
the user interface designer.

Moving from number 1to 11, explain the function and/or significance of each item

YELLOW PAGE
11
ab |cd| ef |gh| ji | kl |[mn]op]|qr|st|uv|wx yz<\
1 10

Electronic

Yellow
Pages

N A
3 \— All Cities Wayne County ===
| -8

Set View Set
T""‘ City Index ’Countyf

/ID]Eavel Assistant Menu] M 7

Names Dates Extras W Undo Find Assist




Rapid Prototype Development

In-House
Usability

Product Team
Evaluation

Rapid Prototype

Software/Har dware > Final
Development i

Development Design

Hardware
Capabilities

Usability
Evaluations

Paper-based designs can be very cost-effective and
technically revealing. However, thereareinstances m
wherethereisno substitute for actual interaction.

Oacis has successfully used Macromedia's Director
for rapid prototyping of several projects. This
application strikes a good compromise between
development time and flexibility.

A screen-capture from a Director prototypeisshown
on the next page.

The following decisions will be made in conjunction with the Customer:

» The prototyping softwareto be used
» Thefidelity of the prototype simulation
» Thepartsof theuser interfaceto be simulated

Feedback from in-house Simulation demonstrations for
usability evaluation in-house usability evaluations

'

Annotated paper prototype Rapid Prototype
describing the design Devel opment

» Rapid prototype simulations
demonstrating the design

4

Feedback from field-based Simulation demonstrations for

usability evaluation field-based usability evaluations

16



] Thisisa screen-capturefrom a prototype infor mation
Rap | d Prototype Exam p | e system for nuclear power plant maintenance. This -

screen was designed to assist personnel in locating plant
equipment. The user initially clicked on a schematic
diagram, then on afloor plan, finally viewing a
photograph of the equipment.

Prototype created with Macromedia Director

= T RN O AR S
— L O \ o o U \ N
Sys’ren'_\ General . o Trouble- V-Belts/
i WM| Maintenance Alignment Rigging Shooting Pumps Valves Sheaves
SYSTEM INFO.
CARDS
Flow Control

Reactor Coolant

Valve

tai t - . S
Containment Spray Bocking Turbine Building (12 Foot Level)
alves

Main Steam

Aux. Feedwater |

Condensate

Extraction Steam

Turbine—Diven ?
AFW Pumps 11 C/BPP 21 C/BPP

W l Gr

12 C/BPP 22CIBPP

W
13 C/BPP 23CIBPP
W

s 2 SUMP[:]
y >
11 SWP PP e 21 SWP PP
Blocking @ @
) Valves 12 SWB PP 22 SWP PP
Mot or-Driven 0 .

AFW Pump @

@. 13 SWP PP 23 SWP PP

From Other @
Pant Fire Main el

. Unit AFW 23 AFW PP
Print To Other Unit £

Credits ARy
QuIT

Letdown

Charging

Makeup

SIS Injection

SIS Shutdown

Source/Revision

Clear

80% of actual size. Copyright © 1994, 1997 by Oacis RESEARCH and Anacapa Sciences, Inc.
17



. ) Thisevaluation isdesigned to be a
In-House Usability Evaluations |ow-cost activity using in-house, s
non-technical employees.

Product Team In-House
Evaluation Usability
Software User Interface Rapid Prototype‘ Software/Hardware‘ Final
Capabilities Design Development Development Design
Hardware Field Usabilit
Capabilities Usability Eval uatio);ls

Objective:

Participants:

Methods:
I n-House Usability
Evaluation
‘ t Techniques:
Feedback to Rapid Simulations from Rapid
Prototype Devel opment Prototype Development
Data:

It isused asafinal check on the
design prior tofield testing with
representative end users.

It can also serve as a pilot-test of

thefield evaluation experimental
design.

A relatively low-cost usability evaluation
prior to field-based usability evaluation.

Non-technical Customer employees

The evaluations are based on the rapid
prototype simulations. They are formal one-
on-one sessions conducted by a study
moderator. The participants are given specific
tasks and objectives to be accomplished.

* Usahbility Observations

* "Understandability” Interviews
* Ease-of -Use Ratings

» Workload Ratings

The data may include:

* Reasons for user problems

» Design components not understood by the user
* Ease-of-Use dtatistics

» Workload statistics

» Task completion times and errors
18



. . . Thisevaluation takesthedesign in
FI el d Usab | I |ty Eval uations rapid prototypeform to actual end- mm
users. Thisactivity isoften conducted

Product Team In-House
Evaluation Usability

User Interface Rapid Prototype Software/Har dware
Design %pe/elopmer):tp ‘ Development ‘ >

Software
Capabilities

Hardware Field Usabilit
Capabilities Usability Eval uatio);ls

Feedback to Rapid Simulations from Rapid
Prototype Development Prototype Development

|

Field Usability
Evaluation

Final
Design

Objective:

Participants:

Methods:

Techniques:

Data:

with the assistance of a mar ket
resear ch field service company.

Theintent isafinal check on the
design prior to software development.

A moderate-cost usability evaluation prior to
software devel opment.

Individuasin the current and future target
markets for this product (often obtained through a
market research field service company).

The evaluations are based on the rapid
prototype simulations. They are formal one-
on-one or group sessions conducted by a study
moderator. The participants are given specific
tasks and objectives to be accomplished.

* Usability Observations

* "Understandability” Interviews
 Ease-of-Use Ratings

» Workload Ratings

The data may include:

* Reasons for user problems

 Design components not understood by the user
* Ease-of-Use statistics

» Workload statistics

» Task completion times and errors Lo



Software/Hardware Development

Product Team In-House
Evaluation Usability

Software
Capabilities

Special Considerations:

User Interface Rapid Prototype‘ Softwar e/Har dwar e INEREESTE

Design Development Development Design
Hardware Field Usabilit
Capabilities Usability Evauations

o [terative testing asthe development proceeds

 Software and hardware" hooks" to facilitate user testing

Rapid prototype simulations
demonstrating the design

This activity emphasizes two issues:

(2) Continued in-house evaluations as
development proceeds, especially if continuing
design issues remain.

(2) Components of adesign that can not be
effectively tested without coding them in final
form. In thiscase consideration may be given
to " hooks" in the softwareto facilitate
subsequent evaluations.

) Softwar e/Har dwar e

Development

> Final Design

Feedback from final
usability evaluation

!t

System-level prototype for final
usability evaluations

20



This activity addressestwo types of
I i1l ' evaluations. Thosethat could not be -
FI N al US ab | I Ity Eval u atl ons effectively conducted until the product is

Product Team In-House
Evaluation Usability
o A
Sy EValche
Objective:
Participants:
Feedback to Software/ System-level prototype for final
Hardware Development field usability evaluations Methods:
Evaluation
Data:

in final form and secondly, a final
usability check prior to production.

Depending on the project requirements

and history, final usability testing may or
may not berequired.

A fina usability evaluation prior to
production.

Individualsin the current and future target
markets for this product (often obtained through a
market research field service company).

The evaluations are based on the system-level
prototypes. They areforma one-on-one or
group sessions conducted by a study
moderator. The participants are given specific
tasks and objectives to be accomplished.

» Usability Observations

* "Understandability” Interviews
* Ease-of-Use Ratings

» Workload Ratings

* Field Observations

The data may include:
» Reasons for user problems
 Design components not understood by the user
» Ease-of-Use statistics
» Workload statistics
 Task completion times and errors
21



Final Comments

The processdescribed in the briefing has been specifically designed to allow the customer to
" pick and choose" the design and evaluation activitiesthat fit their requirements. The
finesse in customizing this process comesin deciding which activitiesto perform and how to
allocate resour ces among them. After a discussion of project requirements, Oacis is
prepared to provide a proposal and cost estimate for any of the individual activitiesin this
design process.

If you have questions or require further information about this process, please contact
Oacis Research. We can arrange a teleconference or potentially an on-site meeting at your
convenience.

Oacis Research « 20905 Abalar Street « Woodland Hills « California 91364

Voice: 818-883-3737 wayne.walls@oacisresearch.com

22



