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design task-specific programs that attempt to cover
every aspect of “a task,” or whether we should be re-
thinking the whole issue, considering a software
architecture that provides modular, integrated
services that users can pick and choose as needed,
services that play together easily.

Factor #2: Support for Teamwork

Another factor in software choice for slidemaking
that we had not even considered in our original
working assumptions is the degree of teamwork
supported or allowed by the software. Most
slidemaking programs are designed to support an
individurd who produces slides alone. However, in
our study we found that in many settings, people
work in teams to produce and maintain slides.
Existing slidernaking programs make it difficult to do
this. According to one informarm

“I looked at Persuasion, because everybody was
saying that Persuasion was great. And I think
a bunch of the secretaries...used it as well.
And I think the program that are that specific
are very well designed for a person who is
going to sit down and think up a presentation
and create the presentation right there. But
the way we work is that...there are dozens of
peaple out there thinking up things, and we
integrate presentations for all of then. And
so for us to be able to distribute that work

amongst enough peep 1e to get i t done, we need
to break i t down into sml ler units... For each
job here, if we used Persuasion, each job...would
have its own..file with all of its slides in it.
But slides get used from one job to another..And
so I think because of that, [Persuasion]
wouldn ‘t work, The outlining...you know, is
wonderful, But [Persuasion is] really designed
for a different type of work atmosphere. It’s
designed for the guy who’s sitting down and
going to do his own presentation” (emphasis
added).

Though more generic tools don’t provide real support
for team production, they at least don’t interfere with
it in the sense that they impose little structure on the
process at all. While task-specitlc programs certainly
could, in principle, support teamwork, today’s task-
specific slidemaking systems do not encourage
sharing of slides and files; thus we find another
reason why some of our informants chose not to use
task-specific programs.

The need to support teamwork argues for preferring a
set of modular interoperable services over task-
specitlc systems. In many settings, because “slides
get used from one job to another,” as our informant
noted, interoperability is again a key feature needed
by users. An architecture supporting the interplay of
small modular services to be applied to the slides for
varied purposes by different users would enable
collaborative development distributed across a set of
cooperating users.

CONCLUSIONS

Before our study, we assumed that task-specific
software is generally a good thing. The primary
hindrance to its use, we thought, was acquisition and
learning costs: how much does it cost to get the
software, and how much of an incremental learning
“hump” does using the tool require? Companies

don’ t like to spend money. Users avoid learning new
things. Thus, tools users already have and know have
a strong advantage.

But we found that cost, in terms of money and
learning time, isn’ t the whole story (see [9] on
identifying costs), Several additional criteria are
important in deciding which tools will be used to
make presentations:
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Powe~ Can the required slides be produced with
the task-specific tool? For example, if beautiful
illustrations are needed, can they be created?

Support for teamwork: Does the tool support
people working together on a presentation, if that
is how presentations are produced at the worksite
in question? Today’s slidemaking tools assume a
single user working alone, but in fact, many
presentations are created by teams, with different
people contributing different parts.

Interoperability: Can the tool easily take input
from other tools such as might be needed; e.g., can
a drawing made with one program be put into a
slide or presentation made using another?
Programs that provide good interoperability are
preferred.

We went into our study thinking that software
applications vary along a continuum of task-
speciticity and found that it isn’t that simple. There
are several aspecta to task-specificity, including a
user’s gord in performing a task and the necessary
subtasks that enable the fulfillment of the goal. What
we call “task-specific” software programs today
really only support some subtasks relevant to a given
goal. Users’ gords vary widely enough that it is
difficult to create the many individual off-the-shelf
programs that would be necessary to support these
goals. As one user observed,

“Persuasion and Power Point are sort of
integrated programs and they’ re good for
scmeone who isn’t a power word processor, who
isn!t a power graphic artist, where they
basically wont to type in their own headers and
dot points, and it’s great for that...sut if you
hove to go beyond that where you’ re...doing real
serious word processing, or doing some real
elaborate graphics, it just doesn’t cut it
ei the r woy...lhere hasn’ t been any so ftwore that
does everything WI I “ (emphasis added).

397



Q——HumanFactorsinComputingSystems CHI’940 “CelebmfillgInterdependence”

We found that professional slidemakers creating
fancy presentations prefer using collections of
interoperable tools. Their usage pattern suggests a
modular set of interoperable software services as an
alternative to individual highly task-specific
programs, which often fall short on some crucial
subtask necessary for getting a job done. The subtask
of outlining, for example, mentioned in a previous
quotation, is surely a service useful for many kinds
of work, Outlining could be selected from a set of
services and applied to the task of slidemaking when
appropriate,

Given a set of interoperable services, users might
come to bundle individual services together into
personalized packets to capture regularities in their
daily work, depending on the kinds of goals they
pursued. Local developers (“office gurus”) might
also be enlisted to bundle services for a group of
users, or help them do it (see [7]). They could
develop shareable templates as happens in many
domains [7] and users themselves could share
individually developed templates.

In terms of documentation, instead of a single
program documented by a fat manual with a great
deal of daunting, irrelevant detail, users would work
with “recipe books” suggesting sets of ingredients
that could be combined to get started on a task.
Heavily annotated examples and rich indexes would
also support the learning task.4 Users would not be
faced with trying to use a software program with a
non-optimal bundle of services (as many of the
slidemaking systems have, as we have tried to
illustrate); rather they would construct their own
environments from small, modular, interoperable
services. This is essentially what we observed the
professional slidemakers doing, and without benefit

of programs explicitly designed to be used together.

Of course, the generality of the findings reported here
should be validated through comparable studies in
other task domains. We believe the present study
argues strongly for in-depth ethnographic research on
how users work our original assumptions, which we
felt to be well-reasoned, were actuatly rather shallow
and wrong in important ways, A focused look at the
work of real users in a simple domain of application
development led us to rethink our key assumptions
and to consi&r an alternative way of supporting end
user application development.

4 Examples and indexes would be useful in any case, but
since we are trying to suggest a new paradigm here, we’d
like to underscore the importance, from the beginning, of
taking the time to proper] y document software in ways not
typically done today.
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