
Video
Plastic “Icons”

c
Colored Pens Colored Highlighters

Figure 1. PICTIVE design objects.

decisions related to computing systems that have impact on

their work-lives [12] (see also [25]; for a related argument, see

[15]), An important aspect of this approach is that users act as

fully empowered participantsin thedesignproeess [5,6,7, 12,

13,14, 27]. One technique for doing this is to insure that users

have early exposure to the target implementation technology
— even if this must be done through coarse-granularity,
relatively static meek-ups [5, 6].

Critique of Software Rapid Prototyping
The PICTIVE technique provides a different kind of meek-up

— a tine-grained, dynamic paper and pencil concretization of

what the system will eventually look like and how it will

behave. Unlike earlier the work of Bodker et al [5, 6] or the

Proto-ACE communications tracking of Dykstra and Carasik

[11], however, the PICTIVE mock-up is intended to be

extensively modified in real-time by the users. Because

PICTIVE uses ordinary office materials, it offers an “equal

opportunity” design environment to both users and developers.*

Unlike the mock-up work surveyed and explored by Nielsen
[23], PICTIVE is intended less as a means for the evaluation

of an already-designed interface, but rather for the creation of

the design of the interface.

PICTIVE was begun in reaction to conventional software

rapid prototyping environments, in which developers have a
disproportionate design impact because of the implicit politics

and skills embodied in the technology (e.g.,[3 1]; see also

[25]). That is, non-computerusersarerelativelydisempowered

by the complexity of current software rapid prototyping

environments, The PICTIVE techniques were designed to be

used by people who were not necessarily programming
professionals, so that line- or production- users — and not

1. The disability status of some participants may reduce the “equal

access” nature of the tectilque. The problem of makktg workplace

accessible is pervasive, and requires a more general solution than has

been attempted in this project.
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Figure 2. PICTIVE setting.

their management’ or systems analysts-could make effective

and empowered contributions to the design.

Design Records, Documentation, and Communication

PICTIVE touches on a second important area: the

communication of designs to implementors. In large North

American organizations, the software development life-cycle

tends to be a multiple-person, multiple-organization process

with numerous opportunities for miscommunication [161.

Requirements documents are notoriously unsuccessful in

providing useful information to guide the implementors’

design decisions, We hope to provide the video equivalent of

a design document, which may be communicated from the

design session participants to the implementor(s). The video

record of the design session will serve asadynamicpresentation

of the design, as a conversational rationale for that design and

for the deeisions underlying the design, and as a means for

communicating concretely the different views of different

participants. The section “Technology Needs” describes

current limitations in this part of the work.

USING PICTIVE

Apparatus

The apparatus for PICTIVE includes video recording

technology and a collection of design objects that are
manipulated on a design surface (Figure 1). The video

equipment is used to reeord a design session. While we have

explored some elaborate split-screen techniques usinga special

effects generator, the simplest procedure is to focus the

camera on the design objects and to reeord the voices of the

design team as they manipulate those objects. So far, there

2. Irs a recent usability study, user management representatives on

three-year rotations to the development organization stated their full

satisfaction with auser interface design tha~ Iin rhefield, proved very

difficult to use (unpublished data of Muller, Homstein, Flamm,

Ewedemi, Gebele, and Sauer).
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Figure 3. PICTIVE plastic “icons.”

appears to be no requirement that the camera be hidden or even

unobtrusive (Figure 2); however, we will have to re-examine

this claim as we use the technique with a greater variety of

users (see the “Conclusion” section).

The “design objects” mentioned above fall into two categories.

The first category is simple office materials. These include

pens, high-lighters, papers, Post-ItTM notes of various sizes,

stickers and labels, and paper clips — all in a range of bright

colors. The second category is materials prepared by the

developer — either generically for multiple design exercises

(e.g., command line, query fields, menu bars, dialogue boxes,

etc.), or specifically for the project being designed, For

PICTIVE-baseddesign of anexperimentalprojectmanagement

groupware prototype [22], for example, we have used a set of

plastic squares in assorted colors with domain-specific icon

designs drawn on them (Figure 3), a suite of paper images of

pop-up events (Figure 4), and several sheets of desk-blotter

paper that corresponded to large, fixed areas of a presentation

surface (Figure 2). For the redesign of a computer-generated

printed report, we constructed modifiable components of that

report on large sheets of easel-pad paper, and users redefined
these report subsections on blank sheets of colored construction

paper that were attached to the easels with removable tape.

In addition, several tools are provided with which to modify

Post-It is a trademark of 3M Corporation.

?

I 1

D

1 I

I I

these items, including brightly colored scissors, erasers, and

the colored pens and highlighters mentioned above (for a

rationaleon the use of color, see“Why the PICTIVE Technique

Seems to Work; below).

PICllVE “Homework Assignments”

Each participant is asked to preparea’’homework” assignment.

Typically, these have been expressed as follows:

.

●

Users: Job/Task Scenarios. “Think through what you

would like the system to do for you. Be concrete and

specific. Be prepared to go through the steps that would

be required to ‘do the job’ (or ‘do the task’). Remember

you are ‘The Expert’ on the content of the job, and you

will contribute your unique knowledge and expertise to

the cooperative design session. But don’t be surprised if

your ideas change during the session.”

Developers: System Components. “Based on prior

discussions with theuser,construct an initial orpreliminary

set of ‘system components’ that the users will manipulate

(and change!) while exploring the job/task scenario. Be
concrete and speeific. Don’t invest much ego in the

specifics, howevec it is highly probable that they will

change as your collaboration progresses. Remembec

you are ‘The Expert’ on the system and its environment,

and you will contribute your unique knowledge and

expertise to the cooperative design session.”
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In the expanded version of the procedure that was used in the

“Practicum in Methods for User Centered Design” [30], there

were six roles: user, developer, human factors specialist,

market specialist, tester, and technical writer. Some of the

user roles may require greater expansion — e.g., to include

multiple categories of users, such as readers of computer-

generated reports, and support and installation staff [1]. This

theme is pursued in [20].

Procedure

In general, the PICTIVE session proceeds through the mutual

education in one anothers’ perspectives that Bodker et al.

advocate [7]. Each participant brings her or his expertise (and

homework assignment), basedon job function andbackground,

to bear on the group’s shared design problem. If successful,

the resulting design is not “driven” by any single participant,
but represents a synthesis of the differentparticipants’ different

views. So far, we have not seen a need for a designated leader

or coordinator; however, we anticipate that it may be necessary

to designate one of the participants to watch an agenda

(generally agreed-upon through consensus) and keep the

group on track.

INITIAL RESULTS

We have applied the PICTIVE technique to several projects.

Project Management Groupware
The Project Management Groupware experimental prototype

was intended to meet the needs of knowledge workers who

must understand and track multiple interdependent

deliverables. Users brought very detailed job scenarios of the

scheduling, tracking, and project management tasks they

would need to perform using the system. The developers

brought a preliminary system view based on the Generic
Iconic Design Environment [8,24]. The resulting design was

quiteunliketheinitial ideas of users or of developers, containing

both greater user-support functionality and more interesting

implementation challenges. One outcome of the collaborative

design activity was an emerging “social communications
fabric” that reflected both user views and developer views,

and that provided what appear to be novel attributes in areas

of interpersonal collaboration and competition, information

filtration, privacy, and elective anonymity in interpersonal

communications [21, 22].

228



VISAR

The VISAR experimental prototype provides an entity-

relationship-like view of interrelated objects in a shared

knowledge base [9]. Recently, PICTIVE sessions were held

with several potential users to determine their preferred

graphical expressions of relationships. This showed that the

developers’ ideas of important relationships had little to do

with the fine structure of what users actually needed, and

helped to redirect the project toward a more useful set of

information retrieval techniques.

Document Design

A Bellcore product uses computer-generated printed reports

for notification that a distributed computing process has

failed, with instructions to craft personnel about what should

be fixed. One feature of the report proved unexpectedly

complex and difficult to use. A PICTIVE session was held

with eight representatives of user organizations from the Bell

Operating Companies to make the printed reports more job-

oriented. The resulting design was a consensus of the views

of the different representatives, and was well-received by

users and developers. One user representative asked, “Why

didn’t we do this [use PICTIVE] two years ago?”

Selecting Projects for PICTIVE

In general, PICTIVE appears tobeappropriate in circumstances

similar to those of knowledge-based system development —

i.e., when there are users available who understand what they

need from the application orprojcct or product. For innovative

technologies, PICTIVE is probably not useful until the

technology has been developed to the point that it is ready to

be applied to a practical problem.

WHY THE PICTIVE TECHNIQUE SEEMS TO WORK

Assessments

Although no formal assessment has yet been done from a user

point of view, users’ comments have been overwhelmingly

positive. In addition to those reported above, users report that

they feel that their ideas are given more consideration than in

other design or requirements procedures, and that they have

had the opportunity to state their views in the detail that they

desire. They also report that the PICTIVE procedures are

surprisingly enjoyable for a design~equirements business

exercise.

The views of software development personnel have been

assessedthrough a Bellcore-intemal version of the “Practicum”

mentioned above [30]. Using a five point scale, participants

rated the course in the highest possible category on attributes

such as as “enjoyable” and “valuable,” and routinely listed
PICTIVE as the most vatuable and enjoyable component of

the course, and the component that should be given the most

time in an expanded version of the course. Software engineering

staff who have participated in PICTIVE sessions on their

products echo these views.

Conceptual Analysis

There appear to be a number of attributes of PICTIVE that

make it work well. Some of these have to do with the

atrnospherethat sttrroundsaPICTIVE session. Other important

attributes probably havetodo with the democratizing influence

of removing high-technology or high-abstraction tools from

the design team’s interactions with one another.

Design Games. PICTIVE is deliberately informal and toy-

Iike. Its apparatus contains many bright colors. It appears to

encourage a mode of thought unlike analysis or engineering

[7, 12], or even artistry [10]3 — an atmosphere mid-way

between work and play, in which people draw pictures, cut out

shapes, and design new components on an experimental,

exploratory basis. People appear to have an enjoyable time

with the apparatus and with each other.

Shared Concrete Views of an Accessible Common Problem

Space. Unlike some otherrequirements-gatheringtechniques,

PICTIVE may be used in a way that obviates abstractions.

Users can work out their ideas directly, without needing

interpretation or intervention by other members of the design

team. This tends to equalize the contributions of the disparate

members of the design team [27], rather than emphasizing a

specialized vocabulary that only software “experts” know.

PICTIVE is strongly visual. Concrete visualization has been

discussed as a major facilitator of creative design work and

intellectual work [19, 28], and as an essential tool for

interpersonal communication about design [3, 4, 17,26] (see

also [10]). This category of communication is poorly

understood. It is not necessarily draftspersonship, but is rather
informal artd imprecise [17]. However, it is not “art,” either

[10, 28]. We speculate that its informal and non-professional

quality (i.e., non-professional in the sense that it does not

involve visual skills is essential to its effectiveness — perhaps

in ways analogous to the general importance of informal

communication in organizational settings [18]. We look

forward to further studies of why this mode of communication

works so well.

Video as a Social Record. The use of video as the recording

technology has several advantages. First, it reassures

participants that their views are going into record of the

session, while at the same time making the record-keeping

process relatively effortless. Second, it tends to equalize

participants’ access to the recording technology, in contrast to

theconventional researcher’s private notes that are inaccessible

to the people whose data are being recorded. Third, it re-

emphasizes role or status differences between participants —

3. This may lead to problems -- sometimes we need to apply an

engineering analysis to design issues! However, because PICTIVE

is only apart of the overall process of designing and developing a

system, we hope that the necessa~ analytical thinkiig can be applied

successfully at other stages of the process.
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i.e., people feel less constrained as “experimenter,” “subject,”

“observer: and so on. Fourth, it provides an extremely

complete — yet informal — record of the design and of the

group’s decisions that led to the design.

PICTIVE uses video primarily as a record of the social events

during conversations about a concretization of the system.

This is different from the use of video as a prototyping

medium as explored by Vertelney [29]. In Vertelney’s work,

the video is shot as a completed conceptualization of the

interface design (for a discussion of related techniques, see

[23]). In PICTIVE, the video instead records the users’ (and

others’) conversational and physical interventions into the

designer’s concepts. Vertelney’s or another prototyping

technique appears to be a necessary test point — preferably in

direct comparison to relevant sections of the PICTIVE

videotapes — at a later stage in the development process,

serving as material further discussions between implementors

and the other participants in the PICTIVE design sessions (see

also [7]).

TECHNOLOGY NEEDS
PICTIVE has so far used conventional video equipment —

e.g.) vid~ camera and tripod — resulting in a foreshortened
view of the design surface (in one session, an associate spent

half an hour perched precariously on a chair in order to obtain

an improved aerial view of the design surface). This works

adequately for informal record-keeping and knowledge

acquisition, but the recordings are not usable for formal

presentations, or even to help to introduce new participants to

the technique. We are looking into ways of suspending very

light-weight cameras, using technology that is nonetheless

transportable and capable of quick set-up at users’ workplaces.

A second problem is the lack of structure in the video data. A

typical PICTIVE session produces a two-hour uninterrupted

videotape. The design process for a single projector product

usually produces many of these two-hour sessions. These are

difficult to index, and they are labor-intensive to scan for

relevant information. We are exploring technology to provide

fine-grained indexing, real-time notations, and knowledge-

based support for reviewing and organizing our records.

CONCLUSION

Our experiences so far have demonstrated several strengths of

the PICTIVE techniques. It is appropriate to close with two
caveats. The first is that most of the participants have been

relatively empowered, assertive software professionals or

requirements analysts. We have promising —but preliminary

—data to indicate how well the technique generalizes to other

users, such as clerical and craft personnel. We may also find

that other users may object to the video recording techniques,

andwe may need to modify our record-keeping accordingly.

The second caveat is that the teehniqueis too new tohavebeen

used in a design effort that has resulted in a functioning

software product. We therefore do not yet have any experience

in problems that the technique may create downstream in the

software development process. We continue to track the

consequences of using PICTIVE in products as they move

toward release into the field.

Subsequent papers will provide detailed case studies of

PICTIVE use in some of the projects described above. These

papers will also undertake a more thorough discussion of the

caveats mentioned in this section.
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