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Collecting
product-based
usability requirements

Customer requirements play an essential role in
product development. Accurate definition and
assessment of customer needs and wants form
the basis for product offerings. Functional
requirements have always been central to
product definition, and several methods are
available to determine required function.
Emphasis on product usability and the end-user
interface is continuing to increase as computer
products are more widely used. This paper
describes a requirements-gathering methodology
that focuses on usability and user requirements.
The Customer Requirements and Task Speci-
fication method was developed over the last

six years to meet the growing need for more
precise user requirements. Each of the major
steps is discussed, as is the role of computer-
supported cooperative work techniques.
Summary findings from a broad cross section
of customers are presented.

efining customer requirements for product

development is a dynamic and continual pro-
cess. Several factors may cause change. New
competitive products, advances in technology,
government regulations, and changing economic
cycles are just a few factors affecting product
direction and composition. To keep pace with
the ever-changing marketplace, a fast, accurate
method of obtaining and processing requirements
is needed.

There are several different levels of requirements.
At the highest level, information is obtained, an-
alyzed, and considered to delimit the overall di-
rection of an enterprise. Strategic direction, mar-
ket segments, and product line are determined. At
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the next level, information is used to ascertain the
future of specific product lines and associated
services. The third level has to do with specific
product attributes, product function, appearance,
price, capability, and so on.

This paper deals primarily with the last level
of requirements, product-specific requirements.
The methodology that is discussed was initially
developed to establish a realistic testing environ-
ment for 1BM software products. Since its intro-
duction in 1988, the base methodology has been
modified and expanded to fit several diverse
needs. However, the base method with its focus
on product requirements emphasizing product us-
ability attributes remains the most popular use.

As levels of requirements differ, so do customers’
views of the product. Throughout this paper the
word customer is used to describe the broadest
level of product audiences. Lower-level audi-
ences such as implementers—those who install
and maintain products, end users—people who
use the product in its normal and intended man-
ner, or technical decision-makers—those who
make the purchase decision but may never use
the product, are identified when the distinction is
required. In some cases one person or customer
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may fill the role of all customer audiences (e.g., a
customer for a home personal computer makes
the purchase decision, installs and maintains the
product, and is the end user). Lower-level audi-
ences are presented for comparison purposes.
The methodology used to collect requirements re-
mains the same from audience to audience.

Product requirements can come from many dif-
ferent sources. For existing products, a common

CRTS methodology
has three distinguishing
features.

and necessary vehicle is the analysis of error or
defect information. Product help lines, customer
complaints, and information gained from fieild
personnel are just a few ways in which defect
information is collected. Defect elimination is an
essential process, yet by itself, incomplete. Sim-
ply correcting defects may lead to a stable but
stagnant product. Getting to customer wants and
needs is the heart of requirements gathering. As
product cycles become more and more com-
pressed, a fast, accurate method of obtaining cus-
tomer, or potential customer, information is
needed. Many different methods are available; all
of them share some basic elements. Known col-
lectively as full-cycle customer information re-
search methods, these approaches have four gen-
eral sequential steps: preparation, discovery,
measurement, and analysis. A problem common
to most of these methods is the amount of time it
takes to complete them. Customer Requirements
and Task Specification (CRTS) was developed us-
ing computer-supported cooperative work tech-
niques that have greatly reduced the amount of
time needed to complete a full requirements-
gathering cycle.

Three distinguishing features are associated with
the CRTS methodology. First, requirements infor-
mation comes directly from the customers in their
own words. There is no interpretation by anyone
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other than the customers themselves. Second, re-
quirements are based on tasks—the work and ac-
tivities people perform or will perform with the
product. Both current and future tasks are con-
sidered. Third, the customers define product
measurements in their own terms. Customer-
based measurements are used to assess satisfac-
tion and productivity as well as to define the
product.

The remainder of this paper takes the reader
through a discussion of customer requirements,
usability requirements, the evolution of CRTS, and
a more detailed description of the tools and meth-
odology. Along the way summary results and rep-
resentative data are presented. Each phase of the
methodology is discussed in sequence. Task cat-
egories and definitions from the IBM BookMan-
ager* project are provided to illustrate the con-
tents and detail level obtained in a sample project.

Computer-supported cooperative work, or CSCW,
tools are evolving rapidly. The tools described in
this paper are parts of a product named Team-
Focus. In the time since these projects were com-
pleted, TeamFocus has been replaced by Group-
Systems V**, which contains a more advanced
and complete toolkit.

Customer requirements

Two of the best-known full-cycle customer in-
formation research methods used in IBM are
the Voice of the Customer and the Structured
Brainstorming and Evaluative Survey Tech-
nique. These methods, and CRTS, use a customer-
based approach to defining requirements. The
methods vary in their specific techniques, tools,
and procedures. The end result for each method
is a series of customer requirements, usually
prioritized and defined both in detail and in short
form.

Typically, customer requirements studies are
conducted for one product, a set of similar prod-
ucts, or a version or release of a single product.
Unfortunately, there is little consistency in the
way in which customers define their require-
ments. Without direction customers will develop
a grouping or categorization scheme for require-
ments that is intended for their particular study
only. It may or may not be repeatable in a fol-
low-on study, and it may not be comparable to
other studies on similar products. To make the
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most out of each requirements study, a certain
amount of standardization and consistency is nec-
essary so that results can be compared and con-
trasted with existing or planned projects. How-
ever, too much standardization and direction can
in fact distort the data and lead to erroneous
representation.

The CRTS methodology addresses the problem of
“over control” in two ways. First, all data are

The CRTS methodology
stresses customer
requirements.

collected directly from the customer and are cap-
tured precisely as the data are written. Some
other methodologies rely on interview techniques
to gather initial data. In most cases an interviewer
will either paraphrase the respondent’s words or
interpret them to some degree. Either way the
original expression is lost. Other recording tech-
niques include video or audio taping or having
trained observers take notes during group ses-
sions. No matter what way is used some inter-
pretation of the data will take place, either by the
original recorder or the person(s) reviewing the
tapes or notes. In CRTS, participants use comput-
ers connected by a local area network (LAN) to
enter their ideas. Each keystroke is captured and
can be recalled later in the session for use by the
group. The work group, which is comprised of
customers, has control over the categorization of
items as well as category labels. This freedom to
add, delete, or change categories is the second
way in which participants have control. Every
idea, or requirement, submitted is categorized by
the group. Each item is reviewed and discussed
until the group reaches a consensus on its dispo-
sition. This technique and other related topics are
discussed in detail later in the paper.

To guide the customers through a CRTS session,
the session leader, known as a facilitator, has pre-
pared a good deal of information and process
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structure ahead of time. The key point here is that
although the session is well-planned and follows
an agenda, the participants are free to say what-
ever they like and to assign priorities to ideas as
they wish and with anonymity. When all ideas
have been collected and are ready to be catego-
rized, the group is presented with a list of pro-
posed attribute categories. This attribute list is
based on previous sessions and has proved to be
adequate for most computer products. The group
may accept the list, change it in part, or elect to
discard it and create one of their own. In most
cases, they elect to stay with the original list with
some minor changes. After all of the ideas or re-
quirements have been categorized, the remainder
of the group’s work is with the attribute cat-
egories. They are prioritized and further defined
in later steps of the process. Using a consistent
categorization scheme allows for comparisons
among groups and products.

Frequently, product requirements are thought
of as specific functional capabilities or in engi-
neering terms (e.g., “must be a 386**””). Most
nontechnical customers are not able to express
their needs in these terms. They can, however,
tell you in their own terms what they want. They
may state that they need to be able to go from a
shrink-wrap package to an operating application
in less than one hour. This statement is a user
requirement. It says nothing about the engineer-
ing techniques that would allow it to happen, only
that the customers need to perform a specific task
within a stated period of time. The CRTS meth-
odology stresses customer requirements. When
the process is completed, the development team
has both technical requirements and customer re-
quirements.

Customer requirements are expressed at several
levels. During the session, customers are asked to
state what “indicates” a usable computer product
to them. These indicators are collected, catego-
rized into higher-level “product attributes,” and
then further defined by associated measurements
and amounts.

The relationship among the three elements—at-
tributes, indicators, and measurements—is illus-
trated in Figure 1. In this example availability is
the high-priority attribute.

Three indicators—24-hour operation, direct lines,
and no downtime-—were identified. The primary
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Figure 1 Relationship among attributes, indicators, and measurements

ATTRIBUTES

INDICATORS

MEASUREMENTS

RESPONSIVE
CONSISTENT
AVAILABLE

24-HOUR OPERATION
DIRECT LINES
NO DOWN TIME

MONTHLY AVERAGE
MAINTENANCE TIME
PEAK LOAD TIME

indicator, no downtime, is measured in time dur-
ing peak load time. This information was taken
directly from a CRTS session dealing with an in-
ternal administrative program.

For each of the attributes specified, customers are
asked to identify related indicators and measure-
ments. For each attribute there may be several
indicators and for each indicator several mea-
sures. As seen in Figure 1, measurements are
taken in context. In this example, downtime is
most critical during peak load time. Although this
relationship may seem self-evident, it provides
needed information that can determine how and
when system maintenance may be performed.

Usability requirements

Product usability is increasingly important to cus-
tomers. It is difficult if not impossible to deliver
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usable products if the sole source of requirements
is based on defect elimination or functionality. To
understand product usability it is helpful to begin
with a common definition. Usable products are
“ones people can easily learn, that have (consis-
tent) functions that allow people to do what they
want to do, and that are well-liked.” This defini-
tion is attributed to Gould.! The CRTS methodol-
ogy deals primarily with customer tasks (what
they want to do) and satisfaction (those things
that are well-liked).

Product usability is seen in task context.? Using
a product to accomplish a particular task or series
of tasks will determine whether it is usable. CRTS
methodology defines customer tasks in two cat-
egories: current tasks and future tasks. Current
tasks are those the customer is performing today;
future tasks are those the customer wishes to do
at some later time whether or not the customer
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now has the capability. Once tasks are defined,
task scenarios can be developed for use in prod-
uct usability assessments. Applying the same set
of task scenarios to a company’s product and to
competitive products can yield an accurate as-
sessment of the capability of a product, focusing
on those features and functions that are used most
frequently and downplaying those that are not.
Task definition is also essential for determining
the fit between product technology and customer
tasks. Although such comparisons may seem ob-
vious, the lack of complete, accurate task de-
scriptions can lead to erroneous conclusions. For
example, if the customer set defines tasks as per-
forming general arithmetic calculations, it could
be concluded that almost any computer product
would suffice. However, a fairly sophisticated
computer system may be indicated if the task is
further defined as being done in an office envi-
ronment, frequently throughout the day, for sev-
eral minutes at a time, dealing with large amounts
of data available in a central database, and the
final results are required to be in printed form and
combined with other printed material. An entirely
different type of computer is needed if, in con-
trast, the task is defined as occurring primarily in
the field, of short duration, performed by several
different people on the same piece of equipment,
where no electrical power is available, and the
weight of all equipment is a primary consider-
ation.

The CRTS methodology allows the determination
of what measurements can be used to assess cus-
tomer satisfaction. Customers define satisfaction
measurements, techniques, and acceptable lev-
els. In the absence of CRTS or a similar method-
ology, products may be developed without cus-
tomer-based satisfaction measurements or by
measuring things that may be of importance to the
product developer but of little interest or conse-
quence to the customer. Once a product has been
introduced to the using population, usage by itself
may be considered a surrogate for success: “If
they are using it, they must like it, and the product
is a success.” Often use is an indication of satis-
faction and successful product introduction, but
only if other alternatives are available and the
product is being used for the intended purpose. A
product introduced to perform document pro-
cessing can hardly be considered a success if in
fact customers spend their time setting margins,
changing fonts, formatting, and performing other
activities that deal with document appearance
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and navigating the computer interface. In this
case actual productivity and perhaps satisfaction
may decrease.

Evolution

The CRTS methodology came about from the em-
phasis and research on tools and techniques for
group decision-making.? Early in 1987 computer-
supported cooperative work (CSCW) meeting
facilitation was introduced in IBM. Known gener-
ically as groupware products, or Electronic Meet-
ing Support (EMS), CSCW applications were dem-
onstrating reductions in total meeting time, cycle
time, and improved quality and customer satis-
faction.* Several Decision Support Centers (DSCs)
were established in the company. These centers,
also known as TeamRooms, were equipped to run
computer-supported meetings using TeamFocus
software. At this time many of our internal de-
velopment organizations were conducting joint
application development sessions, or JADS. In a
structured setting, representatives of the devel-
opment team would meet with other associated
organizations as well as with customers to define
or review design issues. The concept is sound, but
there are drawbacks. Occasionally members of
the development staff would dominate the meet-
ings, notes were not recorded in a structured
manner, there was little or no feedback to the
attendees, and some of the customers would re-
port they felt intimidated by the proceedings and
did not contribute to the degree that they would
have liked.

CSCW meeting facilitation seemed to be a practical
solution to the problems associated with JADS.
The first attempts were held with internal cus-
tomers and for specific audiences, those who
were either implementers of the system or end
users. Implementers are those customers who are
engaged in installing, maintaining, updating, and
operating the system, while end users are those
who use the system or application for its normal
and intended purpose, such as creating bills or
documents. These first sessions were awkward
but showed promise. The base methodology was
revised through several other internal product
sessions until a standardized tool flow, categori-
zation scheme, and facilitator script were pro-
duced. The original attribute list was compiled by
a team of 1BM human factors professionals and
based primarily on their experience. Early prod-
uct sessions led to a revised list that was later
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validated through customer sessions. At this
point the methodology was known as TDUR (Task
Definition and Usability Requirements).

The primary use of TDUR was to prepare for us-
ability testing of products prior to release. The
task definition section provided first-hand cus-
tomer information to construct task-based test
scenarios, and the usability requirements section
provided specific measurements and in some
cases target amounts. TDUR was used success-
fully for several projects. Table 1 shows the orig-
inal attribute categories, their associated indica-
tors, and their priority. Generic indicators are
those most frequently mentioned by customers
during requirements-gathering sessions. Priority
was established by customer rankings.

Application of the TDUR methodology to the
AS/400* (Application System/400*) requirements-
gathering process led to a list of product attributes
that has since been formalized in the AS/400 report
card system. This system, developed by Janine
Fix of IBM Rochester, is currently used to assess
customer satisfaction with the usability of all
products in the AS400 line. An interesting finding
of the AS/400 study was the variation in priority
given to the same attributes of one product by
different customer audiences. Although each
group chose the same attributes in five out of six
cases, the order of the top five varied by group.
Overall, for the AS/400 the top five attributes re-
mained quite consistent.

The same pattern was observed in other product
studies. As shown in Table 2, end users of dif-
ferent systems seem to have more common pri-
orities than different audiences of the same prod-
uct set.

In this comparison, the two office audiences only
agree on two items as top priority: ease of learn-
ing and walk up and use. The small numbers ac-
companying each check mark indicate the rank
within a group of the top priority items. For ex-
ample, functional effectiveness was the top pri-
ority item chosen by multimedia authors, net-
work operators, and system programmers. The
most noticeable difference is between users of of-
fice systems and the technical decision-makers
who are responsible for selection of the office sys-
tem.
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Table 1 Customer definitions of usability

Attributes Generic Indicators Top

Priority

Adaptable Software expandable

Software works with
other machines

Compatible

Available Dependable/operational

Support multiple users

Obtainable

Easy to learn Minimum training time v

Manual well-written and
organized

Good tutorials and help

Exploitable by Macro language

experienced Minimum steps for user
users interface
Functionally Does what I want it to do J
effective Does not force me to
change task
Complete, no add-ons
needed
Learning Consistent with my
transfers programs
Builds on my experience
Operationally Speedy task completion v
efficient Minimum steps required
Easy error recovery
Satisfying Good screen color
WYSIWYG
Appearance
Supported well ~ Telephone support v
available

On-line contextual help
Clear documentation
Action-oriented help

User-appropriate  Customizable screens

interface Fast paths
Choice of input devices
Valuable Cost
Eliminates manual tasks
Return on investment
Walk up and use Immediate productivity v

Can use without manual
No prior training required

As previously stated, TDUR was originally used to
prepare for usability testing prior to product re-
lease. Current requirements-gathering sessions

DIANGELO AND PETRUN 9




Table 2 Key customer requirements

Home Users  Office Users  Multimedia Office Network System
Authors Technical Operators Programmers
Decision-
Makers
Operationally efficient 1/ 4/ 2/ 3/ 5/
Supported well 2/ 2/ 5/ 2/
Ease of learning 3/ Tt/ 4/ 2/ 4/ 4+ J/
Functionally effective 4/ 5 1/ T/ 1 Y/
Walk up and use 5/ 3/ 1/ s/
Learning transfers 3/
User-appropriate interface 4
Exploitable by experienced users 5/
Valuable
Adaptable 3/ 2/ 3/
Awvailable
Affordable 1/
Satistying

are conducted at the very outset of a project, not
near the end. Information obtained from these
sessions provides the basis for early design and
prototyping as well as later testing and evalua-
tion.

Later in this paper we will discuss how CRTS
methodology was used to gather requirements
for BookManager. A product-specific list of at-
tributes and indicators was used. Task analysis
and scenario development are also discussed.
Since the early work with TDUR/CRTS, many
projects have created product-specific attribute
and indicator lists.

As the methodology matured and became more
widely used, more attention was directed to var-
ious cost elements. A major cost element was
travel expenses for customers to attend a session
at either the home site or an existing Decision
Support Center. To reduce travel costs, portable
decision support facilities were created. Based on
portable or laptop computers, these portable cen-
ters can be set up in a matter of hours in most
standard conference rooms. Using the portable
center, one can move the meeting to the customer
instead of the customer to the meeting. In addi-
tion to reducing travel costs, it has the additional
advantage of increasing participation. Customers
are more willing to spend a few hours at a local
meeting than they are to spend a day or two trav-
eling to a distant one.

Future plans for CRTS include more changes to
basic meeting facilities. For example, work is un-
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der way to merge videoconferencing and group-
ware to allow multiple locations to participate in
the same session with full facilitation. Other plans
are in place to allow one or two remote partici-
pants to join the standard TeamFocus meeting.

Tools and methodology

IBM participated in CSCW research and now com-
monly refers to its entry as the TeamFocus Cen-
ter.® These centers are located at several sites. A
center consists of a room containing a series of
personal computers linked together by a LAN. In
addition, the room is equipped with a large-screen
projector that enables an entire group to view re-
sults from use of various software tools. The chief
software tool associated with the center is
TeamFocus.

The TeamFocus software tool is actually com-
prised of several different programs, all of which
support the enhancement of group communica-
tions and decision-making. We now describe the
most commonly used software tools.

Electronic brainstorming. The electronic brain-
storming (EBS) tool enhances the ability of the
group to simultaneously and anonymously ex-
change ideas and information in response to a
specific question or issue. An electronic page of
comments is randomly distributed to a partici-
pant’s terminal each time the Enter key is
pressed. The participant can either reference, re-
spond to, or enhance one of the comments or
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create a new idea or topic stimulated by the ex-
change of ideas.

Idea organization. The idea organization tools
give the group the ability to interactively classify
and organize all of the ideas generated during the
EBS session. After the group has developed a set
of attributes or categories describing the EBS out-
put, the members jointly review each comment
and agree on assigning them to one of the cate-
gories. After they have been assigned to a cate-
gory, the items can be reviewed or changed as the
group proceeds through the list of EBS ideas.

Voting tools. Voting tools provide several differ-
ent measurement tools that allow the participants
to define the relative importance of the attributes
or the strength of their relationship to criterion
items (i.e., decision to buy), or both. The two
most commonly used are Ranking (Rank Order)
and Alternative Evaluator (arating scale from 1 to
10). The software then allows the group to im-
mediately view a graphic representation of the
results and allows the group to gain insight into
their degree of consensus (see below). In CRTS
sessions, just as in other group meetings, the
amount of agreement required to achieve consen-
sus is determined by the group or project sponsor
before the start of the session. In addition, for the
Rank Order vote, the tool immediately calculates
the mean, standard deviation, and Kendall coef-
ficient of concordance.

We now provide an example of Rank Order vote
data.

Vote Session Report
Session: Rank Process Date: 12/16/19933:45pm

Group name: Total Group
Group size: (14 of 14)

Rank Order (no bypass)
Number of items = 9

Participant instruction:
Please rank from most important to least im-
portant.

Items Sorted By Rank Sum (Descending):

1. Solution design

2. Relationship management
3. Opportunity management
4. Solution delivery
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S. Service and support
6. Resource management
7. Market management
8. Business planning

9. Skills development

The data for this example are given in Table 3.

Group consensus. One of the hallmarks of the
CRTS methodology is working with the customer
group to obtain consensus on the information ob-
tained in the session. In order to facilitate the
consensus process, the results of voting can be
viewed by the facilitator and shared with the
group. When they are viewed by the group, these
results can be used to discuss the rankings within
the group. Following the discussion another vote
can be taken in an attempt to measure the in-
crease in group consensus. This procedure is im-
portant if the group was selected to be homoge-
neous since it could indicate that variables other
than those used for the customer segmentation
may be confounding the ability of the group to
reach consensus.

For example, let us say that you have segmented
your customers on the revenue opportunities they
represent in the word processing market. It is pos-
sible that you may invite them to a CRTS session,
assume they are homogeneous, and believe that if
you build a product to their requirements that it
will meet the needs of that opportunity segment.
During the CRTS session you might find that al-
though the tasks they work on may be similar,
their priorities are very different. This dichotomy
would show up very clearly during the Rank Or-
der vote. Further discussion or data collected
during the collection of task detail in topic com-
menter may indicate that additional segments ex-
ist in this market based on either the task goals or
completion criteria. When detected early in the
requirements-gathering process, this finding could
eliminate the collection of contaminated data that
ordinarily would not be discovered until the or-
ganizational phase of the research. The result
would be significant cost savings to the project.

Topic commenter. Topic commenter is a tool that
provides the group with the capability to treat
each category created as an index card so that
each individual can add more in-depth comments
and ideas to the topics. Essentially it provides the
function of a basic word processor so that the
participants can elaborate on the categories that
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Table 3 Rank Order vote data

A. Number of Votes In Each Rating

1 2

w
=
3.}

. Solution D
. Relationsh
. Opportunit
. Solution D
Service an
Resource M
. Market Man
. Business P
. Skills Dev -

== 1 1 Mmoo
R NN~ AN
=l N W B
| = 1 N= =
_ e | W WW N

6 7 8 9 Mean STD N
- - - - 2.58 1.45 14
- 1 1 - 2.71 2.23 14
3 3 - - 4.07 1.94 14
1 1 - - 4.29 1.33 14
- 5 4 - 5.93 2.27 14
1 - 3 3 6.00 2.54 14
3 - 3 4 6.21 2.86 14
4 3 2 2 6.43 1.91 14
2 3 1 5 6.86 2.28 14

Coefficient of concordance: .36

(1.00 = Most Agreement)

B. Graph (Rank Sum)

1. Solution D edkdedokddk otk hkhkk R AR R kR Kk dk ko k kR Rk Rk Rk kR kkdkkdokkk ] 05
2. Relationsh Rk Rk kA ek ko dk kR k kkdeokkkdekkk ok Rk Rk R kR kR Rk ] 02
3. Opportunit ok dokdekd ok ok ke kok kokdeok ko ke dek ek kok ok ok ok ok kk Q3

4. Solution D Feokdekdedeokdek dedeok ok ok dokok ok ek ek ek ke kokdkok kK 8

5. Service an Fdkokdkskok ko dekdekokokk kR hkokkddek 57

6. Resource M KkkkkkkkrRkhhIIIRRIRARIIRE

7. Market Man kkkdkkkdek ke dokkkk kR Rk k 53

8. Business P Hkkkkkk Rk kR dokk kR D)

9. Skills Dev kkFkRhRhRI kKR I KKk k]

they are most familiar with or have gained the
most knowledge about in a short amount of time.
The importance of collecting this information will
be elaborated on in another section of this paper.

The methodology

The research phases. Customer requirements-
gathering techniques can be thought of as a series
of research steps beginning with preparation and
ending with a report. Between the start and end
points are three phases: discovery, organization,
and measurement. The CRTS method fits quite
well into this research step or phase model with
a few distinguishing wvariations. The current
techniques for gathering requirements proceed
through this research process in a serial manner,
with a different group of customers participating
in each of the middle phases. In the CRTS meth-
odology, however, the middle phases of discov-
ery, organization, and measurement are imple-
mented in an iterative design. The same group of
customers participates in all three phases on the
same day, iteratively, until the agenda has been
completed.

Current and future tasks, usability requirements.
Using the above-noted tools, the CRTS method-
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ology focuses on what people do with their com-
puters, the tasks they perform, and the frequency
and importance of the tasks in the customer envi-
ronment. Current key tasks are defined to allow
the development of customer task scenarios that
are vital to the effective testing of IBM and com-
petitive products. Future task definitions are also
collected and are used to capture potential new
product requirements and to ensure that test sce-
narios also address new tasks or solutions. Cus-
tomers also define product requirements such as
function, capacity, and reliability as well as at-
tributes such as ease of learning, support, and
documentation. All information is gathered di-
rectly from customers in their own words. The
customers themselves reach consensus on a com-
mon understanding of terms and the priority of
each item. CRTS work products are used directly
in usability testing for establishing quantifiable
objectives and as input into other quality deploy-
ment processes.

Implementation

Preparation stage. The preparation stage for CRTS
is quite similar to that for any other customer
information-gathering technique. It is necessary
to obtain management approval, funding, re-
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sources, and market segment definitions and fi-
nally select and train a project team. Clearly, it is
also necessary to establish management check-
points and progress-reporting intervals. An im-
portant requirement for CRTS is use of TeamFo-
cus Centers (TFCs) and TeamFocus software.
Preparation includes preplanning meetings with
TFC personnel and scheduling a center at the ap-
propriate time in one of the many locations avail-
able within IBM or at one of the established non-
IBM centers. Working with the TFC facilitator, the
team lead or “‘initiator” works out a session plan
starting with the base methodology and adding
steps to address areas of particular interest. Sev-
eral sessions may be required, depending on mar-
ket segmentation, geographic areas, and sample
size.

The following activities are required to conduct a
CRTS session:

1. Determine what information is needed about
a product
¢ Purpose of session
¢ Desired results
¢ Application of resulits
. Identify planning session participants
¢ Implementing team
¢ Other participants
. Define audiences and scope of research
¢ Determine number of customer groups and
segmenting variables by opportunity
* Decide on number of CRTS sessions re-
quired to fulfill project objectives
* Determine which product attributes should
be focus of session
* Read background product/project and com-
petitor information to become content-
knowledgeable of product
* Determine location of sessions
. Develop preliminary CRTS session agenda
. Lead effort with product marketing represen-
tatives to contact customer
¢ Develop letter to customers describing
CRTS session and requesting their partici-
pation
¢ Track customer response to letter to par-
ticipate
. Perform administrative preparation activities
¢ Contact TeamRooms and schedule CRTS
sessions
¢ Serve as primary contact to TeamFocus fa-
cilitators to ensure acceptance and under-
standing of agenda by facilitators
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e Arrange for coffee, lunch, dinner as re-
quired or requested by product marketing
representatives
Note: Sessions that require customers to
stay overnight entail additional logistical
activities (e.g., airline reservations, collec-
tion of and signature for travel expense ac-
counts)

. Obtain agreement on final agenda for sessions

. Determine appropriate CRTS methodology,
categorization procedure, TeamFocus tools
required to complete agenda

. Construct slides for meeting to support
agenda as required

* Examples of indicators, measurements,
amounts

* Detailed questions and templates to be used
in topic commenter

¢ Selection of voting tools

10. Conduct pilot session with facilitator (with
customers if requested and available)

11. Conduct CRTS session (with facilitator to
drive TeamFocus software)

12. Determine content and format of report to
support intended use of CRTS session input

13. Conduct data summary and analysis

14. Deliver report to sponsor

During the preparation phase at least two of the
items mentioned above are key steps to the suc-
cess of the CRTS process. First and most impor-
tant is the need to conduct a thorough market and
customer segmentation analysis so that the cor-
rect set of customers may be obtained for the
CRTS sessions. In our work to date we have found
that this analysis is the most difficult and fre-
quently overlooked step in the preparation phase.
This step takes on greater significance for the
CRTS procedure since it is recommended that the
individual sessions contain a task-based homoge-
neous customer group audience. The other prep-
aration task that is extremely critical is the selec-
tion of the actual questions to be used in the CRTS
session. Although a base set of questions can be
used as a starting point, some changes may be
required by each project, and it is necessary that
the project team agree on the questions. Since
these questions are entered into the software be-
fore the session, lack of agreement on this task
will lead to the collection of inadequate or incom-
plete requirements.

Discovery, organization, and measurement phases.
One unique aspect of CRTS is that the customers
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provide all the input and do high-level analysis on
line in one sitting. This is made possible by use of
the TeamFocus software described earlier. These
tools not only accelerate the rate at which infor-
mation is collected but also improve the group’s
ability to communicate by diminishing some of
the barriers to good communication found in most

CRTS allows customers to provide
all the input and do high-level
analysis on line in one sitting.

group meetings.® In traditional meetings the free
flow of information is sometimes hindered by a
dominant personality or the differences in status
among group members. There are other hin-
drances: People have trouble sticking to the agen-
da; only one person can speak at a time. Individ-
uals may not speak at all for fear of ridicule or
censure because there is no anonymity. Often
group members use abbreviations, acronyms, in-
complete thoughts, and inaccurate or ambiguous
wording. They speak in the order in which
thoughts occur to them, rather than in an order
useful to the listeners. The CRTS methodology
combined with TeamFocus software and meeting
facilitation personnel allow a group of customers,
ranging in size from eight to over thirty, to gen-
erate, organize, prioritize, and view their prog-
ress on large amounts of task and requirements
data in a fraction of the time it takes using tradi-
tional methods. A typical session lasts just six
hours.

Analysis and reporting phase. Task information as
well as usability attributes and other require-
ments are all captured by the system. Each com-
ment and keystroke is recorded and available for
review by participating customers and is printed
in final format at the end of the session for the
initiator. TeamFocus software eliminates the
need to have people take notes or to videotape
sessions. All high-level analysis such as task cat-
egorization, detailed task definition, attribute def-
inition, and prioritization is available at the end of
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the session in written form, in the customer’s own
words, without any ‘filtering” by IBM. Finer-
level analysis such as specific measurement cri-
teria, aggregated task scenarios, and measure-
ment objectives can also be collected by the
project team. To do this, team members combine
the high-level data available at the end of each
session and analyze the data to lower levels by
using frequency counts. Soft copies of customer
data facilitate further analysis by eliminating the
need to rekey information. Although the data re-
duction phase of any requirements-gathering
technique can be very demanding, we have a set
of host-based software tools that will do most data
reduction automatically.

The reporting stage does require some additional
thought as project team members take task and
attribute data and decide how to best visually
present the information. A high-level report is
generated providing current task descriptions, fu-
ture task descriptions, attributes, associated mea-
surements, and in some cases recommended
amounts. This information can be critical in set-
ting product objectives, planning advertising, de-
termining support levels, and predicting product
acceptance.

Application of CRTS method. CRTS was first used
in 1988 to prepare for the usability testing of a
personal computer product. Since that time the
methodology has been refined and applied to a
wide variety of products, including hardware,
software, and large and midrange systems. In ad-
dition, the basic CRTS process has been enhanced
to allow it to be applied at the beginning, middle,
or even the end of the development process. Be-
ginning with the basic steps of task definition and
usability requirements, each product group tai-
lors its session to meet its specific needs. Several
hundred 1BM customers have participated in CRTS
sessions at various locations in and out of IBM.
Customer comments tell us that CRTS is seen as an
indication that 1BM is truly listening to them, thus
becoming more market-driven. Their participa-
tion is a positive, enjoyable experience that ben-
efits them as well as IBM. Not only do they have
a chance to voice their opinions and require-
ments, they are also able to hear from customers
just like themselves who may feel the same way,
or to offer workable solutions to problems on the
spot, a true exchange of quality information.
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Table 4 Summary of task categories across all BookManager sessions

Task Category

Description

Primarily nontechnical and
technical reader tasks:

Find/search
View/browse
Read/proof
Link

Note/annotate
Distribute

Revise/update versions
Edit/perform word processing
View graphics

Print

Specialized tasks—administrator:
Educate

Maintain host and PC
Solve problem

Administer documents
Test host and PC
Install/verify host
Plan

Secure/evaluate

Specialized tasks—creator/builder:
Create

Build
Integrate data/convert

Search for topic and keywords by index; search across books, bookshelves; search
for help, reference, educational material

View company books, documents, reference material, current notes, memos,
bulletin board announcements, etc.

Read to learn, to keep current, proof manuals, books; read soft copy when no hard
copy is available

Link in and between books, to computer-based training, to soft-copy products for
help

Edit on-line books, manuals, documents; get approvals for reviews; keep current

Distribute on-line notes to others (for approvals, etc.); upload or download
documents for on-line use

Provide timely updates of documents

Cut and paste between documents, edit, format documents to put on BookManager
View pictures for information, perhaps to make changes

Eliminate use of hard copy, save space on bookshelves, print fewer pages

Train end users, answer end-user questions, keep current documents on line, debug,
solve problems

Apply test and fixes, maintain files, install upgrades to system versions

Identify and fix system problems, report problems, recreate reported problems (both
on the converted documents and the system in general)

Organize and administer soft-copy documents

Exercise BookManager in test environment, test software below release

Customize system, install system, verify installed system works

Assist with project plan, plan for future systems, educate for planning

Authorize users, librarians; evaluate products for future use

Create documents (including markup conversions), format documents, edit
documents for BookManager

Build from BookManager source documents, from Script files, not from PSEG files

Integrate data from various source files to BookManager format, and convert those
files

Get signatures across and within company

Approve

As an example of an application, we now look at
CRTS and BookManager.

The group responsible for the IBM BookManager
product conducted six CRTS sessions in order to
obtain a more complete definition of what their
customers defined as usability. In addition, they
wanted to identify and prioritize the tasks and
future task requirements to ensure that their test
scenarios reflected the current customer environ-
ment. The sessions were conducted in six differ-
ent cities in the United States in August and Sep-
tember of 1991.
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The agenda for these sessions followed very
closely the basic CRTS session agenda and essen-
tially focused on the following topics:

* What soft-copy tasks do you currently perform
(collection of detailed input on tasks)?

* What soft-copy tasks would you like to be able
to do in the future?

* What are the indicators of an easy-to-use soft-
copy product, and can they be measured?

Ease-of-use characteristics. Tables 4 and 5 give a
summary of the comments the customers made
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Table 5 Overall top ten indicators for improving
usability

Characteristic Percentage

of Total

o

Information presentation

Use of graphics

Speed and response time
Additional function
Availability on multiplatforms
Time it takes to do a task
Messages and system feedback
Ability to edit

Feedback, messages

Manuals

Total percentage

SR WW WA~

[N

on ease-of-use characteristics (indicators) re-
quired for the usability of the product. The indi-
cators were summarized over the attribute list
(there were 403 comments) and the attribute as-
sociated with the indicators. In addition to ob-
taining which type of indicators customers judged
to be important, CRTS was also able to collect
detailed measurement-level information based on
these indicators. This information can then be in-
put directly into the development and design pro-
cess to provide the project with measurable de-
sign goals so that costly overdesign does not
occur. In addition, these measurement-level data
can also be used to judge the successful attain-
ment of the usability or design objectives for a
product.

Application of data. For the IBM BookManager
product, the CRTS data served to identify the tasks
that users perform today with the product and the
tasks that they would like to do in the future, and
to identify how the users define and measure ease
of use. The results of the sessions were utilized to
develop task scenarios for benchmark testing of
previous releases and iterative testing of fol-
low-on releases now under development. The
high-priority tasks identified by the user groups
can be considered system-independent, in that
they are not tasks created by a product, but rather
tasks that a product enables users to complete.
This concept is important because today products
must not only offer many functions but allow
users to be more productive in completing tasks
that are important to their work goals. Thus, using
the list of prioritized tasks in conjunction with the
task detail collected with the topic commenter
tool, the BookManager human factors profes-
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sionals were able to generate a set of test scenar-
ios that included the task-based needs of their
users. In addition, the results can be used to:

s Develop a measurement framework for deter-
mining whether or not a new design is better
than the existing design. For example, one re-
current suggestion is that a product user inter-
face should be compatible across platforms but
still provide users with good response time.

s Help prioritize future user interface design en-
hancements. With the methodology, high-fre-
quency tasks, high-priority indicators of ease of
use, and difficulties with the current system
were all identified. This information can be used
by product development people to make the
best use of their resources in charting a course
for improving users’ perceptions of the ease of
use of a product.

Future directions. In addition to the original CRTS
method, new approaches to using these same
techniques on related areas of requirements gath-
ering have also been investigated. Initial feedback
from some of the product development groups
that have used CRTS indicated a demand for ad-
ditional types of CRTS procedures to maximize its
use throughout the development process. In re-
sponse, CRTS has also been adapted to reflect the
changing world of project and product needs for
collecting different types of requirements. For ex-
ample, CRTS has been changed to:

» Take greater advantage of new TeamFocus
tools to reduce session time

» Expand use of CRTS for both local and remote
sessions (using TeamKit/vM)

s Expand use of CRTS/TeamFocus to include pro-
cedures that can handle a broader scope of re-
quirements-gathering needs (i.e., documenta-
tion, prototypes, customer value)

These types of changes are necessary to ensure
that CRTS remains customer-driven and flexible
enough to meet the changing needs of the devel-
opment and design processes. Finally, we must
never lose sight of the need to constantly strive to
reduce cycle time and costs for gathering cus-
tomer requirements as compared to traditional re-
quirements-gathering procedures (e.g., focus
groups, paper and pencil brainstorming). To meet
this challenge CRTS continues to evolve to better
meet the needs of its customers.
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Using electronic meeting support. CRTS method-
ology is closely tied to electronic meeting support
tools. The tools provide increased process speed,
anonymity to the participants, and a printed
record of results. However, use of the tools must
take into account other factors. Participants are
required to think while at the keyboard, and all
ideas, good and bad, are given equal time and
consideration.” Since participants are anony-
mous, individuals cannot be recognized for ex-
ceptional contributions. The meeting facilitator
requires specialized training in operation of the
system. Some breaks in the meeting flow are nec-
essary to run the system or generate reports.
Clearly, if electronic meeting support tools are
used, access to a computer system is required,
and thus there is the risk of system failure. The
daily costs associated with software, facilities,
and the facilitator ranged between $2500 and
$5000 in Canada.? Portable systems relieve some
expense but require setup, additional planning,
and shipping, and they may cost $10,000 or
more.’

Since the writing of this paper, the use of elec-
tronic meeting software products has continued
to increase, and its popularity as an approach to
conducting many different types of meetings has
also increased. For example, GroupSystems V
has been used to conduct strategic planning ses-
sions, business process re-engineering sessions,
and organizational re-engineering sessions, and it
even has been used as an aide to facilitate the
questioning of speakers during presentations. As
the technology to support GroupSystems V has
become more available and its portability has im-
proved, many more meetings now have access to
this type of electronic meeting software. It is also
apparent that the importance of groups reaching
consensus quickly and efficiently will also con-
tinue to increase as project development cycles
continue to decrease. The authors have one cau-
tionary note regarding this proliferation. Al-
though it has been our experience that the poten-
tial to help groups collaborate more effectively
with electronic meeting software has increased,
many times we have also witnessed cases where
it has not been used efficiently. Like common
power tools (e.g., electric drill or saw), it is easy
to misuse these electronic software tools and
therefore end up with results that are neither sat-
isfying nor an improvement over the original way
of conducting a meeting.
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Finally, we would caution those who wish to use
the new electronic meeting software thatitis even
more important in this environment to plan meet-
ings prior to conducting them. It is imperative that
users of these electronic tools meet with their cli-
ents and ensure that the required outputs are doc-
umented and that a thorough analysis of the best
meeting tools is conducted so that the information
required by a particular customer or client is de-
livered. We would recommend that once users
have discovered a preferred technique for utiliz-
ing the tools, they should be sure to document it
so that they can start to develop a specific meth-
odology segmented by meeting type that will al-
low them to consistently obtain reliable results
regardless of the experience or qualifications of
their meeting facilitator.

Enhanced CRTS activities. The original CRTS ques-
tions have been updated and changed to aid
projects that need to focus on improving their cus-
tomers’ satisfaction with the documentation of
the projects. For example, in one project that
used CRTS to investigate a customer’s documen-
tation needs it was discovered that the manuals
shipped with the product were very rarely used as
intended. Instead the customer’s task process re-
quired that the manual be rewritten. In addition,
it was discovered that the different customer
groups for the product had significantly different
needs for their manuals. Results such as these led
to the discovery of several new requirements that
could be implemented to improve customer sat-
isfaction with the documentation.

Prototyping. Another area that has been demon-
strated to increase the usability of an interface is
the feedback one can receive from the various
prototypes that can be created during the devel-
opment process. As the importance of prototyp-
ing has increased, CRTS has also been updated to
allow a project to obtain individual feedback on a
prototype design in a group meeting environment.
This is extremely valuable in reducing the cycle
time needed to collect and analyze feedback from
customers. Some of the changes that were intro-
duced in CRTS to accommodate the prototype pro-
cess include changing the EBS questions to focus
on some of the common areas of interest in pro-
totype development, such as:

* How can the navigation among the windows be
improved?
¢ For screen xxxxxx what improvements could
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be made to increase the ease of understanding
the icons, fields, or intention?

Of course, the responses to these questions will
benefit from the same advantages as those avail-
able for the original CRTS with all customers being
able to contribute equally and anonymously and
to build on the ideas or comments of the other
customers. After this input is organized using the
idea organization tool (i.e., drive the group to
consensus just as in CRTS), the information can be
prioritized, and then additional detail can be col-
lected using topic commenter.

CRTS in Europe. In addition to expanding the
focus of the original CRTS methods, CRTS has also
been used in Europe at the TeamFocus room in
La Hulpe, Brussels. Through the use of CRTS in
Europe, customers from six different countries
were able to participate in requirements-gather-
ing activities in a manner that minimized their
language differences. Because English is the com-
mon language used to communicate when indi-
viduals from different countries meet, CRTS and
TeamFocus enabled each participant to contrib-
ute equally to the meeting despite their different
levels of mastery of the English language. The
feedback received from the participants was very
positive and indicated that they were better able
to participate as equals in the meeting.

Conclusions

CRTS has been used successfully on many prod-
ucts and projects within IBM, both for internal and
non-IBM audiences. The popularity of the meth-
odology is due to several factors; foremost among
them is reduced costs and cycle time. Several
variations of the base methodology now exist and
more are sure to come. Advances in CSCW appli-
cations, portability, and extensions to same-time,
different-place meeting formats will further in-
crease usage.

Product usability can be measured and improved.
Information provided by the CRTS methodology,
task descriptions, direct customer input, and cus-
tomer-defined measurement can help provide the
basis for improved product usability.
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