may be insufficient when it comes to
discussing inexpediencies in the
users’ present work and require-
ments for new systems, since they do
not necessarily reflect what can be
observed in the organization. Relying
on such descriptions has often led to
solving the wrong problems.

Thesis: Areas covered by the system
developers.

We can usually be sure that system devel-
opers cover areas 3 and 4: technological
options. We can usually expect nothing
more.

The first part of this thesis is
rather obvious, or designers would
have no role in the process. How-
ever, designers may also be chal-
lenged by the technological options.
For example, when new develop-
ment tools are applied, when simul-
taneous development of basic soft-
ware and applications occurs, and
when new standard software or
hardware is introduced.

With regard to the second part of
the thesis, the developers may of
course have worked for the organiza-
tion before, or they may have worked

The ETHICS
Approach
Enid Mumford

CHESHIRE, ENGLAND

ffective Technical and Human

Implementation of Computer-

based Systems—ETHICS—Is a
technique and aiso a phllosophy that
future users of new technical systems
should be able to participate in the de-
sign process and help create systems
that are humanistic and friendly as well
as efficlent and effective.

ETHICS has three principal objectives:

¢ to enable future users to play a major
role In system design, and to assume
responsibliity for designing the work
structure that surrounds the technology.
This involves a leamning process and a set
of simple dlagnostic and socio-technical
design tools.

e to ensure that new systems are ac-
ceptable to users because they both In-
crease user efficlency and Job satisfac-
ton.

¢ to assist users to become Increasingly
competent In the management of their
own organizational change, so that this
becomes a shared activity with the tech-
nical specialists and reduces the de-
mands on scarce technical resources.

The methodology Is not necessarlly
almed at producing a computer-based
solution, as the emphasls Is on obtaining
the right balance between the soclal and
technical aspects of the complete sys-
tem. ETHICS Incorporates the Joint phill-
osophies of participation and soclo-
technical design.

It assists user design groups to create
a declslon structure that Incorporates all
Interested groups affected by the new
system; a process that enables the de-

sign task to be smoothly carried forward
from Identification of need to change, to
successful operation of the new system.
It also sets an agenda that enables busl-
ness efficiency and employee Job satis-
faction Improvements to be consldered
In parallel and given equal welght.

ETHICS Incorporates the following diag-
nostic and design tools:

* a framework to assist the Identification
of mission, key tasks, Important con-
straints and factors critical to effective
operation,

¢ a variance analysls tool to assist the
Identification of systemic and opera-
tdonal problems and problem areas,

¢ a questionnaire to measure Job satis-
faction,

¢ a framework to Identify what Is likely
to change In the Internal and external
environments, and

¢ a set of guidiines for Individual and
group work design.

The approach Is currently used In
three ways. First, It Is used for the task
for which It was originally designed—to
help future users dlagnose thelr needs
and problems, setting nontechnical ob-
Jectives for the system and restructuring
thelr work situation. In this form It has
been used by shop floor and office
workers, sales staff and nurses.

ETHICS Is also asslisting managers to
define thelr Information needs prior to
Introducing a semantic logic-based exec-
utive Information system. Here, a simpll-
fled form of ETHICS, called QUICKethlcs—
Quality information from Consldered
Knowledge—has been developed.

Finally, the method Is employed as a
general problem-solving tool to enable
groups to systematically analyze needs
and problems with a view to Improving
performance. @

Mumford deveioped the ETHICS approach.
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for a similar organization. In that
case they may have concrete experi-
ence as well as abstract knowledge
about the users’ present work. This
would make things easier, but this is
not something that can generally be
taken for granted. Also when it
comes to the new system, developers
may have prior experience (e.g.,
from implementing standard sys-
tems). However, neglecting the char-
acteristics of the specific organization
will prevent the new computer sys-
tem and the organization from fit-
ting together.

Thesis: Areas of knowledge to be
acquired by the users through the
development process.

It is the system developers’ responsibility to
apply tools and techniques allounng users
to develop

* relevant structures on users’ present
work (area 2),

* visions and design proposals (area 5),
* concrete experience with the new system
(area 6).

The reasons for this thesis are the
following: abstract descriptions of
the new system (area 5) and relevant
structures on users’ preset work (area
2) are needed when the users evalu-
ate design proposals. As some part of
the user organization must normally
make a decision about accepting or
rejecting proposals, the users’ knowl-
edge of these areas is indispensable.

In order for users to play a crea-
tive role in design they need abstract
descriptions of their present work
(area 2) as well as of the new system
(area 5). Concrete experience is also
needed, however, in order to under-
stand abstract descriptions. Thus the
users need concrete experience with
the new system (area 6) before they
can understand abstract descriptions
of the new system (area 5).

Thesis: Areas of knowledge to be
acquired by the system developers
through the development process.
It is the developers’ responsibility to apply
tools and technigues allowing them to de-
velop

* visions and design proposals (area 5),
* relevant structures on users’ present
work (area 2),

* concrete experience with users’ present
work (area 1),



* concrete experience with the new system
(area 6).

It goes without saying that the
developers must understand abstract
descriptions of the new system (area
5) since they are major intermediate
results. Relevant structures on users’
present work (area 2) must be under-
stood in order to identify and evalu-
ate desirable changes.

The developers must have con-
crete experience with users’ present
work (area 1) in order to understand
and produce descriptions of relevant
structures on the users’ present
work. System developers who have
developed this area of knowledge
have a better background for com-
municating with the users, as they
are able to refer to and understand
references to concrete events in the
users’ organization.

Finally, the developers must have
concrete experience with the new
system (area 6) in order to be able to
test and evaluate the products of
their own work.

We conclude this section with the
observation that our theory recog-
nizes that all areas of knowledge
must be dealt with in any normal sys-
tem development process. The tool-
box necessary for this work is dis-
cussed briefly in the following
section.

Tools and Techniques for

Knowledge Development

Our model of user-developer com-
munication can be used to define a
toolbox for tools and techniques to
facilitate this communication. The
toolbox presented in Table 2 consists
of 6 sections, one for each of the
areas of knowledge discussed in the
previous section. It accentuates the
differences between the purposes of
the tools and techniques, even
though some fit into more sections.

The use of any tool or technique
must be adapted to the particular
conditions of each system develop-
ment process. In particular, the
users’ prior experience with the tools
and techniques must be considered.
Some tools and techniques are almost
always used successfully by develop-
ers and users working together. Oth-
ers should rather be part of an ex-
tended process, in which developers

STEPS—A
Methodical
Approach to PD
Christiane Floyd

UNIVERSITY OF HAMBURG

oftware Technology for Evolu-

tionary Participatory System

Design—STEPS—Is a methodo-
logical framework for developing Inter-
active application systems. It guides de-
velopers and users In carrylng our thelr
cooperation as well as supports the de-
slgn of computer-based work. STEPS
emphasizes the development process
and Intertwines development with use.

The method has been tried success-
fully In participatory development of an
Information system called the PEtS proj-
ect, which Is designed for handling ar-
chives of unlon contracts In Germany.
This participatory project resulted In a
working system that Is still In use today.

STEPS conslders the anticlpation of use
an Inherent part of the development.
Whenever software systems—as tools or
media—are to be fitted Into work pro-
cesses, development consists In unfold-
Ing the problem as well as In elaborating
a solution. The technical concerns for
providing high-quality products are In-
herently tied up with Issues of commu-
nication, work, and soclal processes,
which define the very nature of the
problem.

Therefore, software development be-
comes a leamning process for both devel-
opers and users. In STEPS, evolution re-
fers to the emergence of Insights Into
the functionality and the potential use
of software. Participation refers to the
strategy of mutual learning. Those par-
ticlpating in a software development
project are creating a product, and at
the same time, the development process
itself. These two complementary dimen-
slons are reflected by product-oriented
and process-oriented activities. STEPS
provides guldance to developers and
users In both dimenslons.

This approach relles on perspectivity
for gaining Insight—making perspectives
explicit and allowing them to Interact.
The use perspective heid by those who
Interact with software Is distinct from
the development perspective held by
software developers. Furthermore, they
both arise In a variety of views related to
functional roles, collective Interests, and
Individual tastes. Multiperspectivity Is a
fundamental prerequisite for cooperative
work which rests on perspective-based

modeling and evaluation when using
software. Software requirements are re-
lated to the context of user work pro-
cesses as a whole. They cannot be com-
pletely fixed In advance as they evolve
because of changes In the organization.
Also, the software system Itself gives rise
to new requirements.

Thus, STEPS Is an approach that ac-
commaodates various forms of prototyp-
ing and portraying system development
In cycies of version production, applica-
tion and revislon. A system version con-
slsts of software and Its defining docu-
ments, supplemented by guldellines for
the organization of work to be sup-
ported. The Interplay between each soft-
ware version and the assoclated reorga-
nization of user work Is anticipated In
the cooperative design and evaluated In
the revision step. Thus, It supports mu-
tual learning by developers and users by
carefully establishing and coordinating
processes of cooperation.

STEPS rests on a project model sulta-
ble for PD. This model Is cycilcal, all de-
velopment steps and products being
subject to revision. it combines software
production and application, visualizing
the tasks of both developers and users.
It allows the cholce of a situation-
specific strategy In the actual project. It
relles on a minimum of predefined Inter-
mediate products, thus aliowing free-
dom for choosing them as needed. It
provides for temporal flexibllity In coop-
eration. It Incorporates the dynamic co-
ordination of the ongolng project
through establishment and reference
lines. STEPS embodies a human-centered
notion of quality and creates a platform
for discussing criteria on how to design
computer-supported work and facllitates
the emergence of quality through coop-
erative design. @
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