Access ThinkPad:
The right information
at the right

time and place

This paper describes the application of a User
Engineering process to the design and
development of product documentation in
order to maintain customer satisfaction and
provide market differentiation in an
increasingly commaoditized product segment.
We present the challenges of transforming a
print-centric product documentation strategy
into a marketable intelligent on-screen
information system called Access ThinkPad®.
First, we outline the intelligent information
concept, forged from the tension between
customer research and business reality.
Second, we present the iterative design and
validation processes used for the Access
ThinkPad information system. Third, we
discuss the realization of the project goals of
improved customer satisfaction and product
cost savings. We conclude with lessons
learned from our experience and how they
apply to future efforts.

IBM has traditionally been recognized for the qual-
ity and completeness of its product documentation.
Many of us can remember the complete library of
books that was shipped with the first IBM PCs and
PC/XTs (IBM Personal Computer Model XT [extended
technology]), with dedicated volumes for detailed
setup instructions, the IBM DOS command reference,
how-to lessons for pre-installed software such as Visi-
Calc, as well as comprehensive hardware upgrade
and maintenance procedures. As the PC marketplace
became increasingly competitive in the 1990s with
the emergence of the below-$1000 PC, cost pressures
across the industry forced manufacturers to signif-
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icantly reduce the scope and quality of their printed
documentation, forcing the uninitiated to rely on
third-party books or the expert in the next cubicle
to explain the intricacies of PC use. For example, by
1998, two of four of the top-tier mobile computer
vendors (with the exception of those in Japan) had
moved to a worldwide documentation strategy that
included more on-screen information than print in-
formation.

The 1BM ThinkPad* product line resisted this trend,
and continued to ship a 250-page Users Guide, a de-
tailed Setup Guide, and a mini-manual called Up and
Running.' By 1998, competitive cost pressures had
become too intense to continue this copious library
of printed product documentation. The ThinkPad
User-Centered Design (UCD) team set out to defend
the user’s basic right to quality documentation while
satisfying an executive mandate to drastically reduce
the cost of printed documentation.

Customer research and information

In the same time frame, the ThinkPad marketing
team conducted market segmentation research,
which revealed several classes of users, who differed
in their usage style.> These mobile computer users
ranged from the PC-savvy and highly mobile “pro-
fessional nomads” to the more deskbound and less
savvy “convenient mobility” users, who used note-
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book computers to extend the working day at home.
In all cases, however, these users were typically well
beyond the novice level for PC use and mobile enough
to make printed documentation less practical than
softcopy alternatives.

The UCD team had researched mobile computer user
frustrations in the U.S., Japan, and Europe, and found
several issues that could be addressed by improved
documentation and “help” information.*? In partic-
ular, these customer frustration issues seemed to be
attributable to two factors. First, there was a lack of
consistency among the general and problem-solving
information provided in print documentation and the
marketing and problem-solving information pro-
vided on ThinkPad Web sites. Second, there were
frustrations with the features that were unique to mo-
bile computers as compared to their desktop coun-
terparts, such as the use of battery power, mobile
pointing devices, and communications settings.

This customer research brought new insights that
generated IBM interest in on-screen information, as
the usage scenario for mobile computers seemed less
compatible with printed books. Moreover, an inte-
grated system of on-screen documentation and In-
ternet-based resources had the potential to address
several of the frustrations related to finding product
and service information from IBM Web sites.

Advantages and disadvantages of on-
screen information

On-screen information offers several benefits to mo-
bile computer users. Most important, many of the
problems identified in the customer research in-
volved usage while away from the office (maximiz-
ing battery life while on an airplane, connecting to
other networks, etc). When users were most likely
to need to consult documentation, they did not have
access to the printed manuals. On-screen documen-
tation had the advantage of traveling with users.
When 1BM was designing on-screen documentation,
some competitors noticed this advantage at the same
time and deployed similar documentation on their
mobile computers. However, this on-screen docu-
mentation only mirrored their printed version and
failed to take advantage of many of the capabilities
that are unique to on-screen media.

Two of the most important of these capabilities,
searching and interactive graphics, were utilized by
the UCD team. The searching capability of on-screen
documentation allows users to go beyond the usual
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printed tables of contents and indexes with more effi-
ciency, enabling searches for synonyms or very speci-
fic text strings far beyond what would be practical
to incorporate into a printed manual. Interactive
graphics can vividly illustrate processes such as the
physical tasks necessary for manipulating hardware
(like removing batteries and ejecting devices), which
have always been difficult to illustrate with print doc-
umentation.

Although on-screen documentation does have many
advantages, there are a few disadvantages as well.
Some issues lend themselves better to print docu-
mentation,* and this is especially true for issues re-
lated to original setup and troubleshooting. For ex-
ample, what should users do when the screen is blank
or the computer cannot be started? Also, studies in-
dicate that under some conditions, reading text from
displays may be slower and more error-prone than
reading from paper,® and that there is a clear ten-
dency for users to print out long electronic docu-
ments.

Given the tension among portability, technological
improvements, and cost-reduction goals, as well as
the potential usability disadvantages of softcopy doc-
umentation, the overall initiative to reengineer
ThinkPad information deliverables was well suited
for a User Engineering (UE) approach.®

Developing the intelligent on-line
information system

Our mission was to replace print documentation—to
reduce cost and complexity—by changing the way
that product information is created, distributed, and
used. Although the UCD practitioners were aware of
some case studies showing a reduction in customer
satisfaction as a result of the use of on-screen doc-
umentation, they agreed to set the success criteria
for this initiative in terms of cost reduction, so long
as customer satisfaction could be maintained by in-
troducing some innovations that took advantage of
the on-screen medium. Thus, the team defined ideal
usage scenarios for an “intelligent on-line informa-
tion system” (I0IS) that harnessed the power of In-
ternet technologies to overcome the shortcomings
and complexities of print documentation. The prin-
ciple of “the right information (in the right format)
at the right time and place” guided the information
and technical architects on the team. However, com-
plexities in achieving this goal meant that the entire
method of authoring, producing, publishing, and in-
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tegrating a ThinkPad’s user information had to be
transformed.

Setting the success criteria. Our set of success cri-
teria was twofold: the achievement of product cost
and development efficiencies and the maintenance
of customer satisfaction. This reflected an emerging
attitude of UE in IBM—that best-of-breed usability
must be judged within the business reality of a prod-
uct’s market landscape. As such, the target for prod-
uct cost was to reduce the print publication costs by
two dollars, as compared with a benchmark prede-
cessor system, in order to be competitive in an in-
creasingly commoditized PC marketplace. Thus, the
remaining printed document had to be very small
(less than 80 pages) in order to use low-cost printing
and binding methods. Development costs were tar-
geted as a zero sum: even with more elaborate mul-
timedia and software-programmed formats, the de-
velopment team was expected to reallocate resources
toward the new skills required. This proved to be very
challenging, and finally the management team re-
lented and allowed a small increase in development
costs for the first release of the 101S to account for
skill transformation and retraining.

Customer satisfaction was defined in three ways.
First, according to IBM’s UCD process, the I0IS had
to be tested against a best-of-breed competitor and
“meet or beat” it on predefined usability metrics. Sec-
ond, the team tracked press reviews with the goal of
observing an increase in positive comments concern-
ing the 101S. Third, the team used an existing, semi-
annual, large-sample customer satisfaction survey, with
the goal of maintaining satisfaction with documenta-
tion at the same level as that of pre-10IS customers.

Authoring the right information. Product segmenta-
tion and the research into customers’ frustrations
gave insights into what should be the “right infor-
mation” to maintain customer satisfaction. The 101S
team set out to define a master list of content topics
based on the research (see Reference 2 for a more
detailed review). First, mobile computer users in
most of the world were found to be more expert PC
users than the typical consumer desktop PC user, with
the exception of Japan, where mobile computers
were often the first PC purchase made by a family.
The research indicated that battery use and commu-
nications setup were two of the most frequently cited
frustrations. Thus, the team focused on topics that
differentiated mobile PCs from desktop PCs (e.g.,
managing battery power, managing communications
settings by location, making presentations, etc.) in-
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stead of PC basics (e.g., initial setup, starting appli-
cations, basic word processing, e-mail, etc.).

Another definition of the “right” information was
the most current information. Thus, as new features
of the mobile computer were enabled with accesso-
ries, as software updates became available, or as the

The entire method of
authoring, producing, publishing,
and integrating a ThinkPad’s

user information had

to be transformed.

service and support team refined troubleshooting in-
formation, users needed access to the most up-to-
date information. In fact, one of the primary draw-
backs of print documentation is that it cannot be
revised after it is manufactured, except for awkward
“readme” files or Web site “hints and tips.” In any
case, print documentation often may be outdated and
erroneous, causing errors and confusion among users.

This was particularly true for mobile computers. Typ-
ically purchased by companies for their employees,
mobile computers are highly customized by each cus-
tomer with software and options that differ from the
basic model originally purchased. To address this,
the 1018 team defined information that was partic-
ularly volatile, and treated it differently. Some of this
information, such as troubleshooting, software up-
dates, and accessories information, was made avail-
able on the IBM Web site only, so that it could be
updated as needed, with the 10IS providing only an
intelligent link (see “The right time and place”) to
that information. While basic, unchanging proce-
dures were documented directly in the I0IS, dynamic
links were given for the user to check for the most
updated information.

Finally, equally as important as defining the right in-
formation was to define the right format. As the ad-
age goes, “A picture is worth a thousand words,” and
the 101S team felt that complex procedures and con-
cepts would be best communicated visually, through
the use of diagrams, images, and animations. Thus,
twelve procedures were demonstrated as animations,
several hundred supporting diagrams and images
were used, and an entire language of informational
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Figure 1 Access ThinkPad main menu

About Your ThinkPad

Everyday Essentials

Software Tools

Problem Solving

How to reach IBM

Quick Search

I -

cues (icons, color schemes, dimensionality) were de-
fined and enforced in a design style guide.

Theright time and place. The team had defined “in-
telligent” in I0OIS to mean that I0IS provided refer-
ence and task-oriented information with rich media
such as animations on the computer, but could also
intelligently link to the latest product and service in-
formation through the Internet. Additionally, pre-
senting information at the right time and place was
part of the intelligence of the 10IS.

The initial concepts for the 101S assumed that there
would be an on-screen navigation panel analogous
to the table of contents of a book, a browseable key-
word index, and a full-text search engine. Consid-
erable attention was paid to the section headings and
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7 ThinkPad Community

ThinkPad Solutions

topic titles to avoid technical jargon and to use sim-
ple, task-oriented language instead. This seemed log-
ical for reference and learning-oriented topics where
users had the specific goal of finding information re-
garding some task they were trying to accomplish.
Moreover, the 10IS team defined specific sections at
the top of the contents list entitled About Your Think-
Pad and Everyday Essentials to provide places for ini-
tial setup tasks and an overview of system features,
respectively, with particular attention to the most
frustrating items, as identified by research. An ex-
ample of the main 101S interface, called Access
ThinkPad,’ is shown in Figure 1.

For device setup and self-maintenance software, the

I0IS team presented the content of typical printed
procedures for software utilities and applications in
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a different way to address the “right time and place”
requirement. Printed software instruction manuals
use step-by-step instructions and pictures of the ap-
plication screens with references. When viewing the
instructions on the computer, pictures of the screen
are redundant and awkward because the user is look-
ing at the application on the screen already. More-
over, the step-by-step instructions typically start with
the navigation steps to start the software, and then
get to the proper place in the software (e.g., “click
Start, Control Panel, and then select Power Man-
agement. . . Click the Advanced tab . . .”). However,
users would find this tedious with on-screen instruc-
tions, wondering why the instructions “aren’t smart
enough” to launch the software to the right place
automatically. Thus, the 101S team defined the “cue
card” medium, a help panel with a single procedure
that, when selected, automatically launched the ap-
plication, or provided a launch button to the refer-
enced software so that the “reading” and “doing”
could be viewed side-by-side (see Figure 2). In other
cases, particularly for setup tasks, the user might
think the software should be guided, intuitive, self-
documented, and thus require no instructions. For
important tasks, the 10IS team therefore defined
setup wizards that integrated instructions directly
into the setup software, with a logical, guided se-
quence (see Figure 3).

Integration and transformation

For a variety of reasons, HTML was the format of
choice for the 101S. HTML had matured as a rich for-
mat with hyperlinking, JavaScript** functions, graph-
ics, and animation capabilities. In addition, the tech-
nical writers were already familiar with tag-based
authoring. Finally, the integration with Web-based
content would be easier and more controlled if the
10IS was rooted in HTML. However, many pitfalls
were identified that would make implementing 101S
in HTML much more complex. The requirement to
launch utilities and applications directly from the 1013
made the standard HTML browser unusable because
launching an application from a Web browser causes
a security warning to be displayed. This and other
behaviors also require complex “dual-coding” of
HTML, to accommodate both the Microsoft Internet
Explorer** and Netscape Navigator** browsers.
Moreover, dual coding would be required to support
multiple operating systems which had different sub-
directory structures (e.g., C:\windows directory for
Microsoft Windows 98**, versus CAWINNT for Mi-
crosoft Windows 2000**). Ultimately, the architects
learned that the various versions of the Microsoft
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Windows operating system for different languages
also had different names for subdirectories (e.g.
C:\Programs versus C:\Programmes), adding to the
complexity of resolving application launch paths.

Providing full-text search in the HTTP protocol would
require server code to be installed on the ThinkPad
itself to process the search queries and output the
results. ThinkPad customers rejected the HTTP server
requirement as a potential security and manageabil-
ity problem, not warranted for a simple on-screen
information system.

Another issue was the integration of the 101S with
the ThinkPad Web site. At the time that the content
was to be authored for the 101S, the structure and
address of the Web site would not be known. In ad-
dition, the ThinkPad Web site was structured hier-
archically, with navigation to the specific content for
a particular model of ThinkPad requiring the user
to select product category, machine type, model
number, configuration, and so forth. Users would not
want to be dropped into the Web site at a high level
in the navigation, but would want to be placed di-
rectly onto the specific page for their exact model
of ThinkPad. Thus, the precise link that the user
wanted for accessories, service, or upgrade informa-
tion would be impossible to author into the OIS be-
cause the information system could not be custom-
ized to that level. In addition, indexes are difficult
to create and maintain in native HTML, particularly
when there are multiple translated versions of the
HTML.

Due to these and other integration issues, the 101S
architecture could not be implemented with the stan-
dard HTML technology of the time. The designers
turned to the emerging standard for compiled HTML
help. This standard, offering a help engine which is
built into the operating system with its own search
feature, eliminated the need to perform searches us-
ing the client-server HTTP model. The use of HTML
help resolved the index, search, and security issues,
and also allowed the existing information develop-
ment staff to use off-the-shelf authoring tools to cre-
ate the majority of the content. However, the com-
piled HTML format did not solve all of the issues.

In order to provide a dynamic link to ThinkPad
model and configuration-specific Web pages, the ar-
chitects devised a secure method to transmit model
and configuration information (by using cookies) to
an IBM Web server that could redirect the user’s Web
browser to the specific Web page that he or she was
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Figure 2  Example of hardware help screen

E? ThinkPad Assistant

H o« & 0OF

Show  Back Print  Options

To do a hot swap is to connect, remove, or reconnect a device while the computer is operating.
If you are using Windows(R) 2000, Windows 98, or Windows 95, you may be able to perform a
hot swap.

Ed Notes:
1. If you are using Windows 98 or Windows 95, the ThinkPad Ultrabay(Th) 2000
hot/warm swap driver should be installed.

2. If you are using an operating system other than Windows 2000, you cannot perform
a hot swap of a hard disk drive. For more details, refer to "Hard disk drive adapter
option" and its related topics.

To check whether hot swap is enabled, do as follows:

1. Start the ThinkPad{R) Configuration Program.

B

Click Device Bay.

Make sure that the display shows Enable. If it does not, select Enable from the
dropdown menu, and restart your computer to make the change effective.

To hot-swap the Ultrabay 2000 device, do as follows:
1. Slide the bay latch (1) to pop out the handle.
(® Attention: Make sure that when the handle pops out, the bay status

indicator (2) is off and the pop-up window comes up, telling you that it is ready
for replacing the device.

=l

looking for. Also, the research and development duce engineering workload and to meet the goal of
team developed a technology to dynamically resolve making development costs “zero sum” over time, in-
application executable file names and directory paths ternally developed software for the main Access
so that continuous maintenance was avoided. To re- ThinkPad screen and the setup wizards used a com-
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Figure 3  Example of help for mobile users

&) Battery MaxiMiser Wizard m

Step 3: Viewing Battery Status

CheckKing your battery status.

You can check your battery level at a glance by looking at the battery indicator on your status display or the Battery

MarxiMiser Gauge in your taskbar.

Battery status indicators

When using battery power:

] Plenty of Battery
Battery Low - Recharge Soon

Battery MaxiMiser Gauge

When using AC power:

=  Battery Fully Charged
=l  Almost Charged
Charging

4
| 96% @& | 1Bjo[l 654

¥ Show Battery MaxiMiser Gauge on T askbar:

< Back | Next > I Cancel

mon architecture across all systems and operating
systems. Thus, with careful architectural planning,
the 101S was developed to avoid national-language,
operating-system, and Web-browser peculiarities, us-
ing existing staff with minimal retraining.

Iterative design and test

During development, the UCD team iteratively tested
and benchmarked the 10I1S. First, the design team
scored the existing ThinkPad documentation and
compared that score to the proposed 10IS concept
using a heuristic (checklist) review. Then, they con-
ducted design walk-throughs,® which were focus group
sessions to validate the overall 10IS concept with
users, to identify issues with the concept, and to test
various high-level design concepts with users. Ad-
ditionally, formal usability tests® were conducted with
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individual users using prototype-level systems to val-
idate the implementation, to identify and prioritize
user problems when using the system, and to com-
pare user performance between the IBM prototype
and some competitors’ help systems.

Heuristic benchmarking. Prior to developing the
101S, a conceptual design and detailed contents list-
ing was benchmarked against the existing ThinkPad
documentation in order to predict marketplace re-
action to the I0IS and customer satisfaction. The 101S
team found a PC product benchmarking tool for ease
of use, called the pC Ease of Use Scoring Script. '
While this heuristic scoring script was designed to
measure all aspects of consumer PC usability, it had
detailed sections that could be used to rate print doc-
umentation, on-line (i.e., on-screen)'" documenta-
tion, and troubleshooting information. Figure 4 de-
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Figure 4  User survey results
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picts the result of this analysis. Overall, the 101S
heuristic benchmark showed improvement over the
pre-101S information set that was more print-centric.
However, the specific score for the resulting print
documentation in the 10IS case was lower than the
pre-101S information set. While the team saw this as
arisk that some customers might not like the reduc-
tion of the print documentation, this was acceptable
given that the cost reduction and development goals
would be met. Thus the 101S team recommended de-
veloping the 101, and they predicted that customer
satisfaction would be maintained, or even improved.
Again, this was an example of a UE approach where
trade-off decisions and risks were recommended in
order to meet all objectives within the business re-
ality of the product’s market landscape. The team
felt confident that the vast improvement in on-screen
information would outweigh any dissatisfaction due
to the reduction in print documentation.

Design walk-through research. In the early phase
of development, the IOIS design team ran two de-
sign walk-through sessions with a total of 27 partic-
ipants. Participants were briefed on the overall 101S
concept, were given a step-by-step walk-through us-
ing two alternative low-level prototype designs, and
then asked a series of questions about the concept
and prototypes.

Research questions. Of particular interest in this
research were questions facing the 101S design team.
First, the team remained concerned that the drastic
reduction in print documentation (from over 250

676 SAWIN ET AL.

pages to 50 pages) would reduce customer satisfac-
tion. While the score yielded by the usability check-
list for the new IOIS concept was better than that of
the previous set of on-screen and print documen-
tation, actual user validation was needed before the
team would be willing to recommend the IOIS as a
cost-saving alternative to print documentation with
a low risk of user disaffection. Second, there was lit-
tle existing research on the optimal use of procedural
animations in on-screen documentation, leading to
disagreement among the design team regarding the
right mixture and presentation of text and ani-
mations for a procedure. Finally, the team wanted
additional guidance from users regarding the break-
down, or “chunking,” of information into informa-
tion units and the possible complexity of the result-
ing navigation.

I0IS concept findings and redesign. Overall, mo-
bile computer users were comfortable with the 101S
concept, whereby on-screen documentation serves
as the comprehensive guide with search and print
features, and the printed guide is deleted completely,
or contains only information about the computer’s
hardware (e.g., servicing, upgrading, troubleshoot-
ing). In fact, 89 percent of the users indicated that
they would be happy with either the comprehensive
on-screen-only approach with no print documenta-
tion (33 percent), or a hardware-focused printed
guide and a software-focused on-screen guide (56
percent).

On the other hand, in order to meet the cost reduc-
tion goals, the team had to eliminate some of the
hardware-oriented information from the printed
guide to keep it below the 80-page limit for low-cost
printing and binding. Thus, the final 101IS concept was
a comprehensive on-screen guide (describing hard-
ware and software) and a duplicate copy in the
printed guide of only the troubleshooting, repair, and
service information required when the system was
broken. For some hardware procedures (e.g., up-
grading a memory module or a hard-disk drive) users
would have to rely on the on-screen documentation
and print capabilities of the 101S. They would have
to read the procedure on the screen, print it if nec-
essary, and then turn the system off to perform the
upgrade procedure. However, in cases where a pro-
cedure was animated, this caused concern that it
might be too difficult for the user to complete the
upgrade task, because the printout of the procedure
would only have a single image of the animation, and
thus would not illustrate all of the steps of the pro-
cedure.
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To rectify this, the team added a new feature to the
concept: a “print-friendly” view of any animated
hardware procedure that included additional static
graphics (usually the animation “key frames”) to il-
lustrate each step as appropriate. This feature was
only required for those tasks that required the sys-
tem to be turned off.

Animation design and information chunking. An-
other point of contention in the 10IS team concerned
the design of animated procedures. The two com-
peting approaches shown to users in the walk-
through exemplified the two extremes of the debate.
The first design integrated the text of a task step with
the animation so that as the animation “ran,” a bold
text callout appeared briefly with the visual depic-
tion of the step. As the animation progressed, each
of the text callouts was shown at the appropriate time,
and the display included a complete set of multime-
dia controls (play, pause, skip, etc.). This allowed the
most space on the screen for large animations with
strong context and clearly legible text. However, all
of the steps could not be seen at once. The second
design (see Figure 5) presented all of the steps at
once, with a smaller animation inset about halfway
through the procedure. A combination play/pause
toggle button was displayed, but not a full set of an-
imation controls, in order to save space. The text and
animation seemed smaller and the screen more clut-
tered.

Users slightly favored the second alternative, where
all of the text instructions were shown at once (58
percent) as compared to the first alternative where
only a single step was displayed at a time (42 per-
cent). When users’ open-ended comments were an-
alyzed, it was clear that users wanted to see all of
the text instructions at once, but that some users were
willing to trade that for larger text and less clutter,
so long as there was a pause feature. Moreover, users
tended to prefer the play/pause control and also a
restart feature regardless of the text format. Because
this was not an unequivocal result, the team tried to
combine the features of both alternatives into a sin-
gle design. In follow-on discussions, users favored
a design that had all of the steps listed, with addi-
tional line spacing to reduce clutter, and that also
included a separate play and pause control, as well
as a control to restart the animation. This redesign
was technically feasible and was selected as the final
design for the 101S. In addition, users wanted dynamic
text highlighting as a cue to visually link each an-
imation step to a text step, so that the coordination
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of text and animation could be more easily under-
stood. Unfortunately, this request was not feasible
within the 101S because of difficulties with transla-
tion.

There was also disagreement among users about the
appropriate chunking of information within proce-
dures. Users were presented with two different styles.
First, a “wizard” style procedure was presented,
where each step was presented in a separate panel,
linked together by back/next controls. In this case,
all of the defined terms, related links, and annota-
tions (e.g., warnings, tips, etc.) could be displayed
with each step clearly. A second style showed an en-
tire procedure, but defined terms were accessed via
a pop-up window, related links were grouped at the
bottom, and annotations were displayed below the
associated step. The second style had more of a
“book-like” appearance overall, but still took advan-
tage of hyperlinking technologies. (Though it was not
shown to users, the designers discussed a third style
which was simply a book format put online, as is typ-
ical with online books in PDF format.)

Users tended to favor the second, “book style” (67
percent) as compared to the sequential “wizard style”
(33 percent) for procedural information. It is impor-
tant to note that the wizard style did not have the
functional requirements familiar to users from setup
or installation wizards (e.g., user input, branching,
functional code), and thus the separation of steps
seemed unnecessary. Moreover, some users were
concerned that if they wanted to print a procedure,
it would be very difficult and wasteful to print each
step of the procedure separately. Thus the on-screen
“book like” style was selected for the final design (see
Figures 2 and 5).

Usability testing

After development was underway, a series of usabil-
ity tests were conducted to identify implementation
problems and to compare the 101S with competitors’
on-screen information systems, as part of the UCD
verification process. The IOIS team ran two studies
with a total of 10 participants.'>"* Participants were
given probe tasks (15 in the first study and 12 in the
second study), in which they were asked to find the
answer to a question that could be found in the 101S.
In addition, users were given nine focus tasks, in
which they would likely be required to find a doc-
umented procedure in the I0IS.

SAWIN ET AL. 677



Figure 5 Example of memory installation help

.® ThinkPad Help Center
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I Installing Memory

List Topics I

Select Topic to display:

Topic |
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installing flash memory

installing memory DIMMs

memory troubleshooter

Display I

%

Hide Back  Forward Options ‘Web Help

1.Power off the computer
and disconnect the AC
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In the first study, participants used only the 101S, and
they were unable to perform searches because that
function had not yet been implemented. The second
study introduced a slight change to the methodol-
ogy. First, participants performed the same tasks on
a competitor’s system. While the IBM help topics were
organized by tasks, the topics in the competitor’s sys-
tem were organized by feature. Second, participants
performed a smaller number of probe tasks in blocks
where they were progressively allowed to use more
of the functionality. For the first four probe tasks,

678 SAwWIN ET AL.

users were allowed only to use navigation from the
main Access ThinkPad screen and were required to
back out to the main screen if they had gone down
the wrong path; this method allowed results to be
compared to the first study. For the next four probe
tasks, users were allowed to use the main screen nav-
igation and embedded topic links to answer the ques-
tions. Finally, for the remaining four tasks, the users
were given no constraints and were allowed to use
all of the functionality, including searching. In both
studies, participants were given five minutes to com-
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plete benchmark tasks with minimal help. Any com-
ments and errors were recorded, and users com-
pleted a survey after completing the tasks.

Study results. Overall, the results of the first usabil-
ity study demonstrated that the early I0IS prototype
needed improvement. In the second study, the 101S
was compared to a competitor’s on-screen system,
and, because four of the probe tasks were identical
to the first usability study, comparisons could be
made to that study as well. On the whole, the 101S
version in the second usability test did not fare well.
It took participants 50 percent longer to find infor-
mation in the second-pass 10IS than it did for the
competitor’s system, and 70 percent longer when
compared to the results of the first usability test for
the four identical tasks.

One explanation was that the second-pass 101S had
roughly three times more content topics than either
the competitor’s system or the first-pass 101S. Infor-
mation retrieval times had to be improved drasti-
cally, and the usability team proposed many changes
to address this problem.

Need for linking across topics. In the first study, the
topics had a minimal number of links between pages.
This meant that users navigating to an incorrect topic
deep in the hierarchy would have to navigate back
to the top of the hierarchy to find the correct topic
located along a different node, making navigation
very difficult. The team felt that once the search ca-
pability was implemented, satisfaction would in-
crease. However, in the second study, even when
users were unrestricted and could use searching,
users still felt that the number of cross-referencing
links among related topics needed to be increased.

The visual map. The first study showed that many
users tried to click on text callouts in the graphics
of ThinkPads in the 101S, presumably in an attempt
to link to information about the different ThinkPad
components. Users were expecting not just a picture
with labels, but rather a graphic way of linking to
topics about that component. Although the graph-
ics did not have this expected function, this result
identified a user desire that was not satisfied in the
I0IS design.

The benefit of being able to group topics by feature
was confirmed by the second study. In this study, the
intention was to compare task-oriented organization
with component-oriented organization. For exam-
ple, there was one topic that instructed users how
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to use the ThinkLight*, a feature that illuminated
the keyboard for use in dark environments such as
a dimly lit classroom or airplane cabin. With task-
oriented organization, the user might expect to se-
lect a section called “Everyday Use” to find a topic
such as “Typing in the Dark.” With component-ori-
ented organization, a user might expect to click on
a picture of the keyboard, and then select a topic
called “keyboard light.” In the end, it was found that
neither organization was better. Some tasks were eas-
ier to complete with component organization, espe-
cially when the task was clearly identified with a com-
puter component (for example, enabling or disabling
a device). Other tasks were easier to complete when
they were organized by task. Upon closer examina-
tion, the users who had the most problems with task-
oriented navigation were more expert; they could
more readily find information in the competitor’s
help system by using technology and component
names under such headings as “Ports and Connec-
tors,” “Multimedia,” and “Keyboard and Mouse.”

The conclusion was that, rather than restricting users
to a single navigation system, users should navigate
to topics in whatever manner made sense to them.
On the other hand, multiple views of the same top-
ics were undesirable because this meant that users
would not be able to learn a fixed path to navigate
to a help topic. Instead, a navigation system was de-
veloped in which the organization was mainly orga-
nized by tasks, but also provided a visual represen-
tation of the ThinkPad computer that linked to all
of the important topics about each component. This
was called the visual map (see Figure 6). It provided
a way to navigate to help topics by component and
allowed users to click on components that they could
not name.

Search strategies. In addition to finding that it was
important to support multiple modes of navigation,
the UCD team also found that users did not exclu-
sively use one strategy to find a topic. Instead, they
used a variety of strategies, including the keyword
index, navigation, linking, and full-text search. The
team learned about the help topics best suited to each
method of retrieval and then developed strategies
to improve each of them. The following improve-
ments were made as a result of these findings.

Expanding keyword synonyms. The team noticed that
many of the keywords that users entered were not
present in the index. Many of the terms in the index
had synonyms that were not included (e.g., hard disk
drive instead of hard drive, hard disk, or storage). Thus
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Figure 6 Access ThinkPad navigation options
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the team developed a database of words that would
be treated as equivalent synonyms to the words al-
ready in the index, enabling users to find informa-
tion in the index by using terminology familiar to
them.

Clarifying section titles. Users were confused by many
of the section titles in the main Access ThinkPad
screen (see Figure 1) and the section and topic titles
in the left navigation panel in the underlying IOIS
component (see the left side of Figure 6). The I0IS
team then focused on improved terminology to clar-
ify language, reduce jargon, and shorten titles as a
result of these test findings.

Suggesting related topics and text links. In both stud-

ies, users expressed dissatisfaction with navigation
among the 300-350 topics contained in the 101S. This
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frustration was noted even in the second study after
the search function was implemented. Users cited
the lack of topic cross-referencing as a source of this
frustration. As a result, the team developed a da-
tabase to manage topics that should be linked. Over-
all, cross-referencing of related topics was increased
by about 200 percent to address the users’ concerns.

Quick search. One serendipitous finding of the sec-
ond study actually convinced the I0IS team to de-
emphasize the full-text search feature of the 10IS.
From the main Access ThinkPad screen, the orig-
inal design called for a full-text search field as a
“shortcut” navigation strategy. However, due to a
“bug” in the HTML help used to implement the un-
derlying I0IS component, search terms could not be
passed from the main screen to the search engine,
but could only be passed to the keyword index. How-
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ever, when users could use full-text search, they
found that the number of “hits” was overwhelming
at times. When the 101S team improved the index by
including many synonyms to fit the variety of user-
preferred terminology, the keyword index was ac-
tually a more usable search facility. Thus, the search
field on the main screen was renamed “quick search”
(see Figure 1), and satisfaction with searching was
improved.

Epilogue to usability testing

In all, the usability tests identified many issues, some
of which precipitated major design changes. As is
typical in the fast-paced development of consumer
products, there were also usability items that could
not be addressed. For example, the Access Think-
Pad main screen (Figure 1) and the underlying IOIS
component (for example in Figure 6) had consid-
erable overlap in “left-panel” navigation. While this
did not seem to impact user performance, many users
were initially confused by this design, and it also
caused some concern that there were “too many win-
dows open.” However, this was the only architecture
at that time that would permit the customized fea-
tures such as the “Everyday Essentials” section, the
customized and IBM-branded GUI (graphic user in-
terface) design, and the intelligent Web integration.

Moreover, there was not enough time to conduct a
regression test to verify that all of the changes made
actually improved the users’ performance and expe-
rience. However, in an early prototyping test for the
next release of Access ThinkPad, " the usability team
got the chance to compare the final Access Think-
Pad design in a partial replication. In this regression
testing, average topic search times were reduced and
were comparable to the competitors’” help systems,
even though the 101S contained three times more in-
formation than those systems. Thus, the changes rec-
ommended as a result of the second usability test
had the intended impact, validating the redesign ef-
fort.

Marketplace results. The usability testing and heu-
ristic reviews conducted during product concept and
development are useful as an iterative design tool.
While these tests can predict the success of a UCD
initiative, comparing benchmark metrics against
competitors in the marketplace is essential in the use
of UCD as an integrated part of a business. Consis-
tent with a trend toward a UE model, the ThinkPad
UCD team selected from among existing product and
marketplace metrics to track the overall success of
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ThinkPad UCD: positive press reviews, customer sat-
isfaction (from an existing survey), and cost effec-
tiveness (defined as increased profitability due to
UCD initiatives).

During the development of 101S, ease of use mea-
surements based on heuristic assessments were be-
coming increasingly common in PC industry press re-
views. Some of these heuristics were variations of

Comparing benchmark
metrics against competitors
in the marketplace
is essential in the use
of UCD as an integrated
part of a business.

the PC Ease of Use Scoring Script that the 10IS team
used early in the concept validation time frame.

In 2000, when the PC Magazine roundup (compar-
ing new notebook computers from various manufac-
turers) was published,' two of the ThinkPads re-
viewed had implemented the 1018, the ThinkPad A20
and T20. The 2000 roundup rated 31 computers on
a variety of benchmark scores. Of particular inter-
est to the I0IS team was the “ease of setup” score,
reported as a five-point scale. Unfortunately, the A20
and T20 received low marks (a score of 1 out of 5)
for ease of setup. Upon closer examination, the vol-
ume of print documentation was the major contrib-
utor to the ease of setup score. This risk was iden-
tified in the early benchmarking using the PC
Magazine heuristic: the print-only documentation
score was predicted to be lower than previous Think-
Pads. This explanation was further supported by an-
other ThinkPad rated in the roundup. The Think-
Pad i-Series had a primarily print-based
documentation format, earning it 3 out of 5—the
highest score awarded—on ease of setup.

In the overall benchmark, both the ThinkPad A20
and T20 won the Editor’s Choice award for their cat-
egories (“traveler” and desktop replacement). More-
over, the reviews of the A20 and T20 mentioned the
101S (Access ThinkPad) as a positive feature that im-
proved ease of use.

To provide further validation for the 101S initiative,
the 101S team tracked comments in reviews regard-

SAWIN ET AL. 681



Table 1 Results of UCD metric survey for scales related
to documentation

Predecessor Redesign t*

Documentation provided 7.29 757  0.63
with the product

Ease of setup 8.23 836 035

Ease of use of the product 8.29 8.63 1.11
during day-to-day
operations

Ability to upgrade the 6.77 718  0.90

product if needed
sk

n 151 30

*f represents one-tailed Student Newman-Keuls ¢ test—all tests with (p > .05)
are non-significant.
**n represents number of respondents in the specified group.

ing documentation. Documentation was not consis-
tently mentioned in reviews, but when mentioned,
comments about print documentation were mostly
negative, and comments about on-screen online doc-
umentation were always very positive. Thus, the cri-
teria for positive press reviews were not consistently
met. Though all reviews that mentioned Access
ThinkPad contained very positive comments, there
were a number of qualitative and quantitative reviews
that cited the lack of print documentation as a neg-
ative.

The metric that is most user-centric and quantita-
tively rigorous is the IBM PC UCD metric. This metric
is derived from an existing annual customer satis-
faction survey funded by marketing. Each year, com-
puter users, administrators, purchasers, and resell-
ers are recruited for a blind survey administered
worldwide. Over 100 questions are administered via
phone survey, with one scale specifically measuring
satisfaction with documentation. Several others are
also related to the impact of quality documentation
(ease of use, setup, and installation). Data from the
Fall 2000 survey were collected from September to
December. Participants were sampled from lists of
telephone subscribers generated from a random-digit
dialing protocol, and they were paid for their par-
ticipation. Users had to be the primary users of a
portable computer, and only users with systems less
than 2 years old were allowed to participate. Data
were collected from customers of many different PC
manufacturers, with data from 1BM ThinkPad users
shown in Table 1. It is interesting to note that mod-
est but nonsignificant improvements between the
predecessor and redesigned documentation were ob-
served when a quantitative survey was conducted,
even for ease of setup, contradicting the heuristic
measurement provided by PC Magazine.
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The 10IS strategy was specifically aimed at reducing
print documentation costs without reducing cus-
tomer satisfaction with documentation overall. While
the printed User’s Guide was not completely elim-
inated, its size was reduced by 80 percent, and thus
the cost of documentation was reduced by approx-
imately two dollars per system. This savings trans-
lated to a $2.5 million savings in 2000, and over $7
million in 2001. As can be seen in Table 1, customer
satisfaction remained unchanged despite this
change.

Lessons learned from implementation. While the
UCD team met many of their objectives for Access
ThinkPad, they were not successful in achieving 100
percent of the user-experience and manufacturing-
efficiency goals for this first release of the software.
The team learned some valuable lessons, which were
applied both to minor releases of Access ThinkPad
(Versions 2.1, 2.5, and 2.8) as well as to the next ma-
jor releases (Versions 3.0 and 4.0). Generally, these
lessons revealed that a few of the original user-ex-
perience and manufacturing-efficiency goals were ac-
tually in conflict with one another. The team im-
proved the usability of the product for the customer,
but needed to improve the management and deliv-
ery aspects as well.

The user-experience goal required implementing dy-
namic links to related information—shown at the
bottom of every help topic. Dynamic links help users
searching for more detailed information about a spe-
cific topic or information about a related topic. This
was one of the major findings of the Access Think-
Pad 2.0 usability tests, resulting in a drastic increase
in the number of related links coded into the system
by the authors. While this worked well for users in
meeting the goal of finding information quickly, re-
lated links also created dependencies among topics.
When groups of topics were compiled together into
modules, topics in one module were dynamically
linked to topics in other modules. When a change
occurred in a topic name or file name, a change also
needed to occur inside any modules that referred to
that topic as a related link. Such changes conflicted
with the goal of easy modification in the reuse of top-
ics and modules across similar systems, adversely af-
fecting predicted manufacturing efficiency.

Translation issues also adversely affected the man-
ufacturing-efficiency goal. Even though Access
ThinkPad is essentially electronic documentation, it
was treated as software when translated into several
languages and tested, before modules were compiled
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and delivered to manufacturing. Ideally, any last-
minute problem identified in translation testing could
be quickly changed for a specific topic. However, any
change to a topic required recompilation of that
module, which took time. Also, difficulties arose
when identifying which topic needed to be changed
after the topic had been translated into a language
not spoken by those making the change. Obviously,
a text correction in a translated version would re-
quire a native speaker, but software code and hy-
perlinks embedded into topics also needed to be
changed to fix functional bugs. For example, if a link
inside a translated help topic needed to be fixed, and
the topic was in Swedish, English-speaking develop-
ers with the required software and HTML skills had
to identify the specific topic that needed to be
changed before the change could be made. They
could not make this identification because they could
not decipher the topic title. This added to time ef-
ficiency problems as well. To address this, a change
was made in subsequent versions of the 10IS to place
a small identifier code at the bottom of each topic,
making topic identification for translated files much
easier for developers.

Another lesson that was learned concerned termi-
nology. With multiple help topic authors in multi-
ple locations, the editorial team found inconsisten-
cies in terminology emerging. This was particularly
problematic because the 101S contained content in-
cluding traditional user’s guide content, information
on software GUIs, marketing materials on the Web
site, and service and support information on the Web
site. For example, one author referred to the “Track-
point® pointer,” another, the “TrackPoint device,”
and another, the “pointing stick,” to identify the same
item. In the final product, this was confusing for
users. To better manage the development and use
of terms, a terminology database was developed in
subsequent releases of Access ThinkPad, for inter-
nal use. An editor managed and distributed this da-
tabase. Authors across the many teams developing
information were referred to this central, shared da-
tabase for the use of terms, some of which had mul-
tiple synonyms. Consistent terminology meant fewer
changes and more efficient development.

Access ThinkPad continues. The UCD team accom-
plished their mission of reducing print documenta-
tion costs without reducing customer satisfaction with
documentation, but that was not the end. The team
continued to improve subsequent versions of Access
ThinkPad based on the lessons they had learned and
a relentless focus on the user. Improvements were
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identified for the graphic design, navigation, and
search capability. Changes were made to better sup-
port varying levels of mobile computer experience,
from novice to expert. In addition, the development
has continuously revised processes to improve de-
velopment efficiency with this new documentation
format.

The next major release of Access ThinkPad (Ver-
sion 3.0) boasted many improvements based on un-
met requirements and direct customer feedback from
earlier releases. Access ThinkPad 3.0 had a flatter
and more intuitive hierarchical structure based on
card sort research. ' The visual map was improved
with related links and direct launching of configura-
tion utilities where appropriate. Moreover, the vi-
sual map was elevated to the main Access ThinkPad
panel and doubled as an up-and-running system
overview demo (see Figure 7).

Another victory for the 101S team has been a new
animation control that coordinates the steps in the
text procedure with the related segment of the an-
imation, a feature suggested by users in the very first
101S design walk-through sessions. This was accom-
plished without impacting translation by making a
numbered and highlighted animation control corre-
spond with the numbered step below it. In the cur-
rent release, now called Access IBM 4.0, a new Ac-
cess IBM Message Center brings system and Web-
based messages on relevant tools and support
information to the user, an important but techno-
logically challenging feature that had been omitted
in earlier releases. A major redesign of the Access
IBM 4.0 GUI includes a five-tabbed interface (with
tabs labeled “Learn,” “Configure,” “Protect and Re-
store,” “Help and Support,” and “Stay Current”) to
accommodate the wide range of customer experi-
ences identified during new focus-group research
conducted for Version 4.0.

In all, Access ThinkPad has been a highly successful
UE effort rooted in business and competitive reality,
but addressing the user through invention and iter-
ative design. Access ThinkPad can be explored by
pressing the ThinkPad button above the keyboard
of any new IBM ThinkPad computer.
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Figure 7 Example of clickable help screen
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