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Achieving high ease of use demands that an
iterative design-evaluation-redesign process
be followed. User interface evaluations and,
sometimes, design work as well, require the
participation of many target users, who often
collaborate in the use of the product. In many
cases, project members and potential users
are spread worldwide, making face-to-face
interaction difficult and expensive. Given
these conditions and the ever-present
consideration of keeping travel expenses
down, human factors engineers and human-
computer interaction experts are adopting a
methodology that involves performing user
interface design and assessment activities
remotely, thus avoiding prohibitive travel
costs while maintaining a high level of
customer involvement. This paper presents a
survey of various types of remote usability
activities and some of the types of tools that
are being used, and it describes a case study
in which this methodology was applied; that
is, the design of the Design Solutions
application for the IBM Customer Connect
portal.

The Internet’s speed and reliability have made it pos-
sible to do work remotely in a way that just a few
years ago was either impractical or impossible. De-
signers who are responsible for ensuring a product’s
ease of use are among those benefiting from this ca-
pability. Just a few years ago, the usability specialist
was usually restricted to working on products that
were being developed down the hall or perhaps in
the same office complex, and conducting user inter-

face (UI) design sessions, design reviews, and usabil-
ity testing in a dedicated usability test lab where proj-
ect members and user participants gathered. This was
often a costly way to conduct such activities, due to
travel and lab maintenance expenses, and it tended
to reduce the number of users taking part in prod-
uct trials. In addition, conducting such activities in
a lab, rather than in a customer’s actual work envi-
ronment was, to some extent, an artificial evaluative
environment. Test results may not have generalized
to the intended population as well as they could have
if a larger, more representative sample size were used
and such testing were to occur in the users’ actual
working environment.

The capability to work remotely in an effective man-
ner and to communicate with colleagues and cus-
tomers residing in various geographical locations has
enabled usability work to be expanded to a much
larger user base in a cost-effective way, helping to
ensure that more products are better tested and eas-
ier to use. Conducting usability work remotely sim-
ply means that those involved in the design, devel-
opment, and use of a product are in different
geographical locations and communicate by the use
of various tools and the Internet or network infra-
structure.

IBM Microelectronics products, technologies, and
services are represented on the World Wide Web
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by an important Web site: the IBM Customer Con-
nect Web portal.1 The IBM Customer Connect site
is an Internet-based portal for product and technol-
ogy information, documentation, and tools used by
IBM Microelectronics customers, particularly chip de-
signers. These customers include both IBM and
non-IBM personnel, worldwide, and ease of use was
a critical element in the design of this portal.

The portal consists of many applications that sup-
port well-defined tasks relevant to the design, test-
ing, manufacturing, and distribution of microproces-
sors. Customer Connect is a secure portal that
requires an IBM-registered user ID and password. Ex-
ternal customers work with IBM field support engi-
neers and others to gain access to the tools and sec-
tions of the site that best support their needs.

To ensure a quality experience for users of the Cus-
tomer Connect Web site, human factors engineers
and experts in Web application design worked with
the development team and, just as important, with
the people who would be using this portal, to ensure
that typical user tasks could be performed easily. Var-
ious activities, most conducted remotely and all a part
of a rigorous methodology called User-Centered De-
sign (UCD), were conducted via the Customer Con-
nect portal, under the leadership of the human fac-
tors engineer.

UCD is a proven methodology that instills rigor into
the user interface design and evaluation process to
ensure that applications and technology have high
ease of use. This methodology is described by Vre-
denburg.2 A detailed treatment can be found in Ref-
erence 3.

This paper provides an overview of remote usability
activities. A case study presented here focuses on how
a remote usability program and the UCD process were
applied to the Design Solutions application of the
Customer Connect portal.

Usability and human-computer interaction

This paper focuses on various activities designed to
improve the ease of use of the Design Solutions tool.
These efforts have involved the scientific discipline
of human factors, sometimes referred to as usabil-
ity. The term usability is synonymous with the phrase
ease of use. One can talk about the usability of any
system, device, machine, or tool that is intended for
human use.

In the case of software human factors engineering,
the specialty field known as human-computer inter-
action (HCI) is most relevant. There are many fac-
tors that must be considered in the design of the user
interface of a software application or Web site. These
include the use of appropriate types of controls (e.g.,
a drop-down menu versus a list box), the layout and
organization of various page/screen elements, adher-
ence to established user interface guidelines, the se-
quence of presentation of pages or screens, and clear
and consistent terminology that matches the vocab-
ulary of the intended audience. Other significant as-
pects are immediate and clear feedback from the ap-
plication, an easily accessed menu with options whose
functions are apparent by their terminology, a clear
conveyance of what input is required and the form
which it should take, and minimizing and recover-
ing easily from errors.

Remote usability activities

The traditional way of conducting most usability ac-
tivities has been for the human factors specialist,
members of the project team, and customers to meet
together in the same room. If the activity is a user
interface design review, such a meeting might take
place in a conference room. If the activity is a us-
ability test, it will often occur in a usability lab that
is equipped with audio and video recording capa-
bilities and a computer dedicated to logging the data
from the study. The meeting may even take place at
the customer’s work site if the activity is a field test
that is intended to gather data on the usage of the
product in the customer’s actual work environment.
In a remote usability activity, members of the proj-
ect team and participating customers are not in the
same geographical location. In order for the goals
of the remote activities to be accomplished, the shar-
ing of information, files, and so forth, must be fea-
sible over secure, high-bandwidth networks. As such
networks have become more commonplace, tools
that support remote usability activities have prolif-
erated.

Types of remote usability activities and tools. Re-
mote usability activities can be divided into four dis-
tinct types: (1) real-time design walk-throughs and
usability tests, (2) surveys, (3) automated usage track-
ing, and (4) handling of user-reported critical inci-
dents. Of these four methods, three were used for
the Design Solutions project. Only the fourth
method, having users report critical usability inci-
dents in a systematic way, has not been used for this
project to date.
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When conducting a design walk-through or usabil-
ity test in real time, a set of representative tasks is
used. Typically, a list of these tasks is constructed
based on user input from a previously conducted task
analysis. In a design walk-through, a prototype of the
user interface is presented via some presentation tool
or, perhaps, a semi-functioning interface that has
been created using a prototyping tool. A task is de-
fined for the test participant and is accomplished by
“walking through” the task with the participant, who
provides feedback concerning the interface. Audio
communication is typically accomplished through a
teleconference. In a usability test, tasks are again at-
tempted but, unlike a design walk-through, function-
ing code is used, and participants are asked to ac-
tually perform tasks on their own while their
interaction is observed, their comments are recorded,
and usability problems are noted for subsequent
causal analysis.

There are several tools available that allow partic-
ipants to view the product under review in real time
and specifically, to allow the test administrator to
view the user’s interaction with it. Web conferenc-
ing software that works over the Internet includes
Microsoft NetMeeting**, ShowMe** from Sun Mi-
crosystems, and Lotus Sametime**. These tools al-
low participants to connect to a common “meeting
room” interface and run within it applications that
are viewable by all who are connected. With a high-
speed connection, remote observers’ experience of
a test participant’s use of the product can be as good
as that of a local observer. Lotus Sametime, used fre-
quently by IBM, allows a test participant to run the
product under evaluation through its application-
sharing feature. The test participant runs the appli-
cation on his or her system and shares the screen
with the observers. The test administrator and other
observers can record observations, note usability
problems, and record the time required to complete
tasks by using a data-logger tool on their own work-
stations. Verbal feedback from the test participant
is usually given by telephone. A walk-through or test
session can be recorded on video by using a camera
stationed at the test administrator’s workstation.

Figure 1 is an example of a test administrator’s desk-
top during a usability test. The application (in this
case, Design Solutions) is being displayed to all meet-
ing participants through the Lotus Sametime appli-
cation-sharing feature. The Design Solutions win-
dow is being used and controlled by the test
participant. The WinLog data-logger tool partially
overlays the Design Solutions window. The WinLog

tool is being used by the test administrator to record
the test participant’s actions and to note problems.
Each entry by the test participant is automatically
time-stamped. The data-logger window can be
moved or minimized at any time by the test admin-
istrator. After a set of tasks is attempted, test par-
ticipants can display a usability survey in the Lotus
Sametime window (perhaps by a text editor or by
accessing a Web-based survey) and complete it while
the other participants watch, allowing for follow-up
questions and discussion.

Subjective usability data is typically a useful comple-
ment to the more performance-based objective data
collected by a usability test that typically includes task
completion times, task success/failure rates, the num-
ber and severity of errors, and problem descriptions.
Subjective usability data is usually collected through
surveys that measure opinions regarding various
product attributes, such as ease or difficulty of in-
stallation, ease or difficulty of accomplishing specific
tasks, the ability to locate certain information or
menu items, the appropriateness and understand-
ability of terminology, and so forth. Remote survey-
ing can be done using electronic surveys that can be
distributed either through e-mail tools or through
Web conferencing tools like Lotus Sametime. Var-
ious methods are reported by Elgin.4 In the work
reported in this paper, end-of-test surveys were ad-
ministered using Lotus Sametime following a remote
usability test. The survey was e-mailed to test par-
ticipants before the test session. At the appropriate
time, the test participant was instructed to complete
the survey while sharing the survey application with
the project members. This allowed project members
to view the test participants’ responses in real time
and to ask follow-up questions or request clarifica-
tions.

Another remote surveying method (also used in the
Design Solutions project), is to provide Web-based
surveys. Usability surveys can be posted to Web sites
with the data being submitted into a reporting tools
database for relatively fast and easy analysis. Access
to the survey can be allowed via a user ID authen-
tication process and/or by invitation only, using a con-
fidential Internet address. Two survey tools were
used for the Design Solutions work. One tool was the
GroupWare Systems survey tool that used a local host-
ing server. The second tool used was WebSurveyor**,
with the survey hosted on a server that was adminis-
tered by IBM User-Centered Design. Both tools con-
tain built-in data analysis and reporting capabilities.
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A third type of evaluative method that can be em-
ployed in remote usability work is the use of auto-
mated usage-tracking tools. These tools use software
that is installed on the test participants’ workstation
that automatically tracks their usage of a standalone
application or a Web site. A tool designed for Web
sites typically records the address of each visited
page, the user action that displayed that page (mouse
click, function key, etc.), the length of time each page
was displayed, and other information useful for an-
alyzing a user’s session.

One such tool used extensively in the Design Solu-
tions project was an automated Web site tracking
tool called ErgoBrowser by ErgoSoft, Inc. This tool
consists of a basic Web browser and logs such in-
formation as the address of each visited page, time
stamps for each user action and page visited, and
the type of action taken by the user (including use
of the browser’s navigational buttons “Back” and
“Forward”). These parameters can be recorded on
a per task basis. ErgoBrowser automatically calcu-
lates, per task, the time spent on the task, the num-

Figure 1 Example of usability test administrator's desktop
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ber of mouse clicks and keyboard presses, page vis-
its, and other information that is useful to the
usability analyst. This tool can be used by test par-
ticipants on their own (with the data files returned
to the administrator upon completion) or by a test
administrator. Tools of this type are an excellent way
to automatically record data like task completion
times and can be used for analysis, for example, to
recreate a user’s path for tasks that were identified
as being problematic.

A fourth evaluative method is to have users self-re-
port critical incidents during their evaluation of a
product. This method basically involves having test
participants use the application on their own for
some specified amount of time and report incidents
that they believe indicate usability problems or that
in some way impeded their use of the application.
In this method of evaluation, it is typical to have soft-
ware installed on the test participants’ system that
records their actions and provides a view of what the
participants have seen. One such tool is IBM’s Log-
Cam, which performs real-time audio and video
streaming of a user’s interaction with an application.
This permits a test administrator to view, in real time,
the test participant’s interaction with the product.
As such, it is an alternative to tools like Lotus Same-
time. However, LogCam also has data storage ca-
pabilities, permitting interactions to be played back,
reviewed, and analyzed later.

Another useful tool is AutoLogger, an unobtrusive
data-capturing tool that runs on the test participant’s
workstation and automatically records user interac-
tions (keystrokes, mouse clicks, mouse drags and re-
leases) and window information (titles and locations,
windows that have focus), helping the usability an-
alyst to recreate a task scenario that preceded a crit-
ical incident. This tool also supports automated us-
age tracking.

Benefits and challenges of remote usability work.
A series of studies have looked at the benefits and
problems of using the self-reported, critical incident
method of gathering usability data. One such study
by Hartson, Castillo, Kelso, Kamler, and Neale5 ar-
gued that there are many benefits of using this
method, including the performance of real tasks by
real users in their actual working environments; very
cost-effective long-term data gathering (yielding
many data points); no direct interaction needed be-
tween the user and the evaluator; and high quality
data, which are relatively easy to convert for usabil-
ity problem evaluation. Another study6 compared

several remote methods of usability evaluation and
reported that users with no background in software
engineering or human-computer interaction, and
“with the barest minimum of training in critical in-
cident identification,” can effectively use the self-re-
porting method to report usability problems and can
produce severity ratings of problems that closely

match the identified problems and severity ratings
made by experienced human-computer interaction
specialists. However, they also reported that the time
when critical incidents were reported by test partic-
ipants was often significantly delayed from the time
when the problem was actually encountered. This
might result in some loss of relevant detail, such as
the context in which the critical incident occurred.

Perkins7 summarized the benefits and potential
problems of conducting remote usability activities.
Among the benefits, he noted:

● Users are in their own work environment where
they feel comfortable and are more apt to behave
normally and demonstrate usage patterns that are
typical of them.

● The technical aspects of the environment are ones
that are operative during actual usage of the prod-
uct, such as browser settings, network speeds, and
monitor resolution settings.

● As there are no geographical restrictions limiting
who can take part in remote activities, a larger
number and more diverse group of target users can
provide usability data.

● There is also a cost benefit of remote activities, as
test participants and project members do not have
to be transported, lodged, and fed. The money
saved can be used for more testing time, produc-
ing more usability data and probably resulting in
test results that generalize better to the target pop-
ulation. There is also little or no cost associated
with outfitting and maintaining a lab and its equip-
ment.

Getting access to a test
participant’s computer in

his or her own work environment
usually requires going

through a firewall.
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As also noted by Perkins, there are some questions
and challenges associated with remote methods:

● Many of the methods and tools described previ-
ously require a high bandwidth network to work
effectively, such as T1, DSL (digital subscriber line),
or cable modem connections. However, this is
probably becoming less of an issue, as high band-
width connections are becoming more common,
even in the consumer sector.

● Getting access to a test participant’s computer in
his or her own work environment usually requires
going through a firewall, something that many com-
panies are reluctant to allow.

● There are technical logistics to deal with. Convinc-
ing customers to download and install remote ac-
tivity software is sometimes problematic. And of
course, on occasion technical problems will arise
in the installation and/or use of a particular tool.

Krauss and Vigilante8 published setup and usage in-
structions for using Microsoft NetMeeting and Lo-
tus Sametime web-conferencing software. They also
provided a checklist of preparatory steps to take be-
fore conducting remote design reviews and usabil-
ity tests, as well as the sequence of steps used during
a session. Such items include a pilot session to test
all software that will be used, assessment of test par-
ticipants’ computer hardware and software to deter-
mine their match to the prerequisites for running the
software to be evaluated, timely distribution of test
materials (task scenarios, surveys, etc.) to partici-
pants, and built-in session time that might be needed
for training the test participant in using the remote
testing software.

A case study: The IBM Customer Connect
portal’s Design Solutions application

The IBM Customer Connect portal was created to
assist chip designers and semiconductor engineers.
Customer Connect is essentially a portal to many
Web-based applications, each having a specific func-
tion in support of semiconductor design and man-
ufacturing. A sample of tools and services in Cus-
tomer Connect includes a technical library for
standard products and services, information for re-
sellers of IBM storage products, and a tool for man-
aging orders and pricing information, tracking of
work-in-progress orders, and requesting authoriza-
tion to access tools and documentation. Access to
Customer Connect tools and documentation is con-
trolled by the IBM identification registration system.

A strategically important tool available on Customer
Connect is Design Solutions, a function-rich appli-
cation specifically intended for both the IBM and
non-IBM chip designer who works with various soft-
ware tools, such as EinsTimer* and ChipBench*, to
perform tasks such as power consumption analysis,
static timing analysis, clock optimization, and gate-
level simulations. Design Solutions provides several
categories or main sections of services to assist an
ASIC (application-specific integrated circuit) chip de-
signer:

● Libraries and toolkits: Using this section, the en-
gineer can order libraries of software for various
ASIC technologies, including Cu-08, Cu-11, and the
SA-12 and SA-27 family of cores. Most of these
can be ordered as CD-ROMs or downloaded. Delta
releases, patches, fixes, and compilers can also be
ordered.

● Methodology and tools: This section not only pro-
vides technical documentation for various software
design and testing tools but also includes meth-
odology documentation, such as the detailed, step-
by-step methodology for performing the physical
design of chips. A relatively new and important part
of Design Solutions is access to a tool called The
Guide. The Guide is an application that combines
the necessary models, tools, and methodologies in
a consistent environment that enables users to
more easily process and manage their own designs.

● Design services: This section provides a Web con-
ferencing tool called Web Conferences that per-
mits real-time collaboration between chip design
engineers, whether within IBM or between IBM and
external customers. It allows data, tools, and doc-
umentation to be shared in real time so that de-
sign issues can be resolved.

● Education: This section contains a list of courses
that would be of interest to those involved in chip
design.

● Customer administration: Each external Design
Solutions user is assigned an IBM Field Support
Engineer (FSE) who assists the customer in gain-
ing access to other tools on Customer Connect,
answering questions regarding technologies, prod-
ucts, methodologies, and tools, and keeping cus-
tomer profile information updated. Using the cus-
tomer administration function, the FSEs can view
and/or update profile information and projects that
are associated with customers, assign a new or
backup FSE, and order software on behalf of cus-
tomers.
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Like most of the Customer Connect content, De-
sign Solutions should be considered an application
rather than informational Web content. Design So-
lutions, like the other tools on the Customer Con-
nect portal, is a Web-based application, and has been
designed to have the appearance and behavior of
more traditional, standalone applications.

The usability work conducted on the Design Solu-
tions application was the first project conducted with
Customer Connect that required a great deal of re-
mote usability work. Design Solutions was chosen
for the focus of this paper not only because of its
importance to the Customer Connect portal but also
because it has involved, perhaps more than the other
tools on the portal, a more diverse complement of
remote usability methods. Table 1 summarizes the
various tools that were used to support the different
work activities and the type of data that was pro-
duced.

Gathering user profiles. To obtain information on
the user population for the Design Solutions suite
of ASIC libraries, toolkits, documentation, and other
functions, an audience definition activity was per-
formed early in the project. The user audience for
the Design Solutions application consists primarily

of ASIC chip design engineers who are involved in
day-to-day design and testing activities, either de-
signing microprocessors for their own specific appli-
cations or for those of their customers. They typi-
cally have formal educational backgrounds in
computer engineering, electrical engineering, or
physics. User groups include both IBM engineers, usu-
ally from one of the many IBM design centers located
around the world, and non-IBM engineers who, in
conjunction with an IBM FSE, are entitled to use the
tools and services provided by Design Solutions.

Since potential customers, both IBM and non-IBM,
were geographically scattered, it was essential to use
electronic means to gather the needed user profile
information. Two methods were used. A link was dis-
tributed via e-mail that pointed to a user profile sur-
vey hosted on a Global Systems Decision Support
Center (DSC) server. The survey was constructed us-
ing the GroupWare Systems software. Additionally,
the administration of the same survey was done by
telephone with other IBM engineers.

There were many pieces of information that the proj-
ect team needed to gather about the potential users
of this tool. One critical piece of information was
the technologies and products that users would be

Table 1 Summary of remote usability activities and tools

Activity Tools and remote methods Data obtained

User profiling E-mailed surveys
Telephone surveys
Web surveys via GroupWare Systems
and WebSurveyor

Job roles, skills, work environment,
hardware and software, network
connections

User recruitment E-mail
Telephone
Web surveys

Database of user contact
information and availability; special
considerations

Task analysis E-mailed surveys
Telephone surveys
Remote observation in users’ work
environment via Lotus Sametime

Task rankings by importance and
difficulty; current and potential task
inhibitors; skills/knowledge
requirements

Design walk-
throughs

E-mailed materials with Web surveys
E-mailed surveys
Telephone interviews
Lotus Sametime
Data logger

Detailed feedback on all aspects of
the user interface and usability;
input for impromptu changes.

Usability tests Remote observations and data
collection via ErgoBrowser, logging
tools, Lotus Sametime, e-mailed
surveys, and Web surveys

Detailed UI feedback: time-on-task
data, error-rate data, and time-per-
page data; mouse clicks and key
presses; observed problems;
subjective data
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most interested in. This largely determined what
cores, toolkits, and libraries were to be made avail-
able for ordering. The project team also needed to
know the types of computers and network connec-
tions that would typically be used to access Design
Solutions to order and download these software
packages. This type of information was continuously
tracked during all of the remote usability work that
involved users. Also necessary was a list of users who
would be willing to participate in further UCD ac-
tivities, including task analyses and design evalua-
tions. These surveys enabled a database of such users
to be established.

Performance was a key consideration, as was indi-
cated by the user profile surveys. Did the potentially
large size of some of the libraries necessitate that
the packages be split into multiple downloads, given
the types and speeds of network connections that the
audience would be using? The answer to this par-
ticular question was “yes.”

Performing the task analysis. Task analysis also took
place remotely and was done in two phases, again
using the GroupWare Systems survey tool, e-mail,
and telephone interviews. The primary objective of
the analysis was to derive a prioritized list of tasks
that users would want to perform and to identify key
factors that needed to be considered when making
functions available through the user interface. This
helped to identify specific, required functionality and
provided a database of tasks that would be used in
subsequent usability activities, such as design walk-
throughs and usability tests. The task analysis sur-
vey asked participants to list and describe the tasks
that they wanted to perform, identify key features
of these tasks that the user interface design needed
to address, and identify the potential difficulties with
these tasks. An example was included that contained
a task description and a few details of the task that
needed to be considered by the designers of the user
interface.

When many activities are done remotely, particularly
those that are not administered, instructions must
be clear, and examples must be given. An example
of the type of information that was derived from the
task analysis pertained to the general task of soft-
ware downloading. For this task, it was important to
display information about the file to be downloaded,
such as its size and the predicted download time for
different connection speeds.

After a list of tasks was compiled, the master list of
tasks and their descriptions was presented remotely
to participants either by means of the survey tool or
by e-mail, and the respondents were asked to rank
the tasks in order of importance. These results helped

the project team establish the schedule for availabil-
ity of functions and helped guide subsequent design
and review activities. The following list contains a
sample of key features and functionality that came
from this rank-order analysis.

● A search engine to search the library of technical
documentation with specific search attributes and
rules

● Ability to save orders as drafts for later editing and
submission

● Displays for FSEs, making them aware of what is
being sent to customers

● Provision for methodology alerts to all users
● Performance-based features, such as the ability to

split large files into multiple files and the display
of file sizes and download times for different con-
nection speeds

● For Web Conferences, a means for moving an ex-
isting window into the Web Conferences environ-
ment for consultation purposes

● A mechanism to display a history of orders by cus-
tomer and project

Team structure and internal design review meth-
ods. The project team was spread over three regions:
Research Triangle Park (RTP), North Carolina; Fish-
kill, New York; and Burlington, Vermont. In RTP,
the project team consisted of human factors (HF) en-
gineers, a graphic designer, and a technical writer.
In Fishkill, the team consisted primarily of those who
were responsible for development of the Web Con-
ferences tool. Burlington was the site of the major-
ity of the development work for Design Solutions
and also was the home base of the project leader and
business analyst (see Figure 2).

When many activities are
done remotely, particularly those

that are not administered,
instructions must be

clear and examples
must be given.
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A variety of tools were used to maintain close coop-
eration among members in these different locations,
including Lotus Notes for e-mail, Lotus Sametime
Web conferencing, a development server to allow
design and function reviews with working code, and
a Lotus Notes team database that allowed project
members to organize and communicate information
and to share files.

An early prototype of the user interface was created
through the input of several members from the var-
ious groups, including human factors and graphic de-
sign groups in RTP. Page mock-ups were usually cre-
ated first, illustrating some specific function or task.
Design reviews of these early mock-ups were con-
ducted among members using Lotus Sametime Web
conferencing and teleconferencing. By displaying the
mock-ups in Sametime, an editor could highlight de-
sired areas and make impromptu changes during re-
view meetings. Using the Sametime conferencing
tool, it was possible to not only share designs with
multiple project members but also to make changes
quickly and easily.

After a tentative user interface had been mapped
out, a computer-created prototype was developed
using HTML (HyperText Markup Language) and im-
age files. It realistically depicted the organization and
various page elements of the tool without incorpo-
rating working links and back-end processing func-
tionality. The project team then conducted several
remote design walk-throughs with internal users,
which used many of the tasks that were identified
during the task analysis. Again, this remote activity,
which involved engineers and project members from
California, Texas, New York, Vermont, and North
Carolina, used the Lotus Sametime Web-conferenc-
ing facility in conjunction with teleconferencing. In
addition, the WinLog data-logger tool was used to
capture user feedback and to associate this feedback
with specific pages and their flow. In addition to the
data captured by this logging tool, a survey was also
administered that assessed opinions of the useful-
ness of the function and various aspects of the us-
ability of the interface. This survey was e-mailed to
users before the Web conference and returned to
the human factors engineers upon completion.

Figure 2 Example of geographical distribution of customers and team members
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Conducting the design walk-through. The next
phase of the project involved conducting a formal,
face-to-face design walk-through at the RTP Deci-
sion Support Center facility. This was the first of sev-
eral design walk-throughs that were done; it was the
only local activity that occurred during the project.
Subsequent design walk-throughs were conducted
remotely by using Lotus Sametime Web conferenc-
ing and included two to three project members and
only one user per session. Restricting design reviews
to one user per session was found to be more man-
ageable than group design reviews conducted locally
and generally allowed more time for in-depth dis-
cussion of various design issues and exploration of
alternative ways of designing the user interface. In
total, in all of the design walk-throughs that were
held, eleven IBM engineers (all FSEs for various cus-
tomers), along with several project team members,
participated. These sessions covered the major sec-
tions of the Design Solutions application, including
the technical library, software ordering and delivery,
Web Conferences tool, and customer administration.

The general format was for a member of the project
team to make a brief presentation of a section that
included its major functionality, followed by a task-
based design walk-through led by the DSC facilitator
and the human factors engineer. A specific task was
defined for the group, and, starting at the Design
Solutions main page, the participants were asked to
state what steps they thought were needed to com-
plete the task, how each page was to be used, and
to provide feedback on the interface. Several differ-
ent categories of feedback were solicited, including
comments on the navigation of pages, use of termi-
nology, layout and grouping of controls, need for and
content of cues and page instructions, recognition
of icons and other graphics, completeness and clar-
ity of object descriptions (e.g., descriptions of var-
ious ASIC cores), and several other categories. Two
members of the project team were assigned the role
of note takers. Other data were captured by using
an e-mailed survey that was completed within the
Lotus Sametime sessions while the project members
observed the responses.

The totality of the results for these sessions indicated
that significant user interface changes were needed
for the Web Conferences tool and, to a lesser ex-
tent, for customer administration. The identified
problems and task errors, as well as negative com-
ments in the subjective data, were much more nu-
merous for these areas than for the software deliv-
ery and technical library areas of Design Solutions.

The initial evaluation of Web Conferences found that
the user interface was too complex (it involved in-
viting participants, reassigning various types of meet-
ing privileges, such as who has control of a meeting,
and performing the tasks of starting up and integrat-
ing an application into the meeting window). Par-
ticipants spent an inordinate amount of meeting time
discussing how to use the tool instead of focusing on
the chip design issue that was the impetus for the
meeting. Consequently, the project team decided
that an early usability test would be beneficial to pro-
vide a more complete evaluation and to identify
problems early enough to address them.

Conducting a remote usability test. After the last
design walk-through session was held and the UI de-
signers and developers had attempted to address the
problems, particularly for the Web Conferences
function, a remote usability test was conducted that
focused on Web Conferences. Technically, this was
a particularly complex test environment to set up,
due to the nature of the tool and the tasks that
needed to be used. Use of the Web Conferences tool
requires that participants connect to a separate server
that makes the Web Conferences tool available to
the client’s desktop and performs user ID authen-
tication. The test participants’ Customer Connect
and Web Conferences sessions also had to be shared
by the Lotus Sametime tool so that the test admin-
istrator could track their interaction and record data.
Data was recorded by the UCD Logger tool on the
test administrator’s workstation, as well as by the Au-
toLogger tool running on participants’ desktops. Two
additional test participants served as meeting attend-
ees to create a more realistic test situation, allowing
different attendees to take control of the meeting
and to invoke different chip-design and testing ap-
plications.

The results showed that while many of the usability
problems had been resolved (resulting in almost a
60 percent reduction in the number of identified
problems), the reported satisfaction with the usabil-
ity of the tool was still less than acceptable. The tar-
geted ease-of-use satisfaction level was a 2 (corre-
sponding to “satisfied” on a 5-point scale with 1 being
“very satisfied” and 5 being “very dissatisfied”),
whereas the obtained average rating was a 3. A few
of the more significant usability problems remain-
ing at this point were:

● Users should not have to hold the right mouse but-
ton down to select a pop-up menu option.

● There is no clear indication as to (1) how the per-
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son currently in control of the meeting can initi-
ate the passing of control to someone else and (2)
how the recipient can take control of the meeting
once he or she has been given the status of a par-
ticipant.

● Having to re-enter the names of invitees, either
when one is trying to invite them and they aren’t
logged on or when they return to the meeting, is
time-consuming. An address book or list is sorely
needed.

● There needs to be more information provided
about browser requirements, IDs needed, and so
forth, for using Web Conferences, and this infor-
mation should be displayed in the window that ap-
pears when the Design Services link is clicked.

● A function needs to be provided that allows data
to be shared during a Web Conferences session
(i.e., a cut-and- paste capability).

Redesign and verification. Because of the severity
of many of these usability problems and because of
the strategic nature of the Web Conferences and cus-
tomer administration functions and their importance
to Design Solutions, further user interface develop-
ment work on the Web Conferences and customer
administration functions received high priority. Hu-
man-factors and graphic-design personnel rede-
signed the user interface in RTP and supplied page
mock-ups to development sites as templates for cod-
ing. Approximately one month following the remote
usability test, new design walk-through sessions,
again conducted remotely, were held with the ma-
jority of users who had participated in earlier design
walk-throughs and usability tests. As part of this de-
sign walk-through, participants reviewed previously
identified usability issues and discussed how well the
project team had addressed them. Participant feed-
back was captured using both the WinLog tool and
a Web-based survey. These sessions produced pos-
itive results, indicating that the majority of usability
problems had been adequately addressed.

Summary. By applying the UCD principle of an it-
erative evaluation approach to the Design Solutions
interface, the project team was able to refine the in-
terface to a point where most usability problems were
eliminated, producing a tool that permitted engi-
neers to become more productive quickly. It is im-
portant to convey how critical an iterative evalua-
tion approach is to ensuring high ease of use. In all
likelihood, no initial interface design has satisfactory
usability. Only through a design-evaluate-design it-
erative process of refinement can high ease of use
be achieved.

A critical factor that allowed the iterative approach
to be followed was the ability to conduct remote us-
ability work. If this work had been performed locally,
time and budget constraints would not have permit-
ted the high number of intensive, constructive eval-
uations that occurred. Many hundreds of person-
hours were spent, most of them in remote activities,
conducting design walk-throughs and usability tests.
If these activities could not have been conducted re-
motely, only a fraction of this time could have been
spent, fewer evaluation sessions would have occurred
with fewer users participating, and the usability of
the application would undoubtedly have been
poorer.

It is also well worth noting the cost savings that oc-
curred by doing most of this work remotely rather
than locally. Based upon a conservative estimate of
$700 per participant for transportation, lodging,
meals, and miscellaneous expenses for each session,
the number of remote sessions that were held, and
the number of people who participated (customers
and project team members), approximately $25000
to $30000 was saved by employing remote activities.

Conclusions

In the human factors community, there is a growing
realization that remote usability activities have much
to offer usability specialists and the product lines they
support. The benefits of remote usability work are
many. Since remote activities are cost-effective, prod-
uct managers are more likely to engage human fac-
tors experts. Consequently, more products can be
made easier to use. By performing activities remotely
in their own environments, customers are using the
same hardware, software, and network connections
when testing as in their use of the actual product,
producing more valid test data and ultimately, a bet-
ter product.

Given the elimination of travel time and the inher-
ent logistics involved in doing on-site activities, re-
mote usability activities enable more time to be made
available for evaluations. This was certainly the case
with the Design Solutions project in which partic-
ipating users were scattered throughout the coun-
try. This fact made it much more likely that custom-
ers would agree to participate in evaluations and
consequently, more customers did participate, pro-
ducing more representative feedback on the design
of the tool.
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These benefits were not confined to the work done
with the target customers. The iterative design pro-
cess that occurred between human factors person-
nel and the other project members also benefited.
Again, working remotely allowed a more efficient use
of time, as non-productive travel time was eliminated.
This permitted a more fluid design-review-redesign
process to occur in contrast with a situation requir-
ing face-to-face design review meetings.

The increasing awareness of the benefits of working
remotely is demonstrated by a growth in the num-
ber of papers that have been published on this sub-
ject in the past few years, as well as symposiums and
presentations that have been featured at various con-
ferences. In addition, this awareness is reflected in
the increasing number of software tools that are de-
signed specifically to support remote usability work.
IBM’s User-Centered Design Workbench,9 with its
suite of tools to support remote work, is one exam-
ple.
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