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W 
qlen asked how ~:hey create 
fo r  an unfamiliar domain, 
software designers typically 

answer: "Either I have to  learn enough 
about what the users do to be able to 
tell them what  they want, or' they have 
to learn enough about  computers to tell 
me." Several assumptions underl ie this 
response. One is that  software design is 
concerned primarily with the user's task, 
in isolation f rom the workplace context  
in which it  is; performed. Another is that  
e i ther the engineer or  the user will have 
the opportuni ty,  resources, ;(nowledge, 
and skills to  learn enough about  the oth- 
er's domain to engage in useful dia- 
logue. 

We have developed the not ion Of 
translation between designers and users 
to address this second assumption. PD 
requires effective communication be- 
tween individuals with d i f ferent  kinds o f  
training, d i f ferent  goals, d i f ferent  lan- 
guages, and d i f ferent  workplace cul- 
tures. Users cannot be expected to de- 
scribe their  work and needs in the 
language and f rom the point  of  view of  
an engineer. Conversely, engineers sel- 
dom have an intuit ive grasp of  their  
users' working life, or of  the environ- 
ment in which a product  will be used. 
Some kind of  two-way translation is 
needed bet~Neen the user's domain and 
the software designer's. Here we explore 
the role that  can be played by a third 
party who serves as translal:or between 
the users and the engineers. 

For dialogue between a user and an 
engineer to  be meaningful, the dis- 
course must include model5 that  both 
parties can understand. These models 
are metaphors which act as a bridge 
between one domain and another [2]. A 
good translator can create metaphors 
that  are meaningful both to users and to 
engineers. 13y enabling the user to  par- 
t icipate in design, the tran¢.;lator may 
also be able to overcome t i le user's re- 
luctance to confide in a developer and 
t rust  him or her to  turn privileged infor- 
mation into a useful tool. 

we have Inad the oppor tun i ty  to  work 

both with and as translators. Our study 
o f  translation in PD focuses on our  own 
experiences, as well as on the experi- 
ences of  participants in a workshop we 
recently gave [5,6]. We are performing 
retrospective analyses o f  several design 
ef for ts that  were somewhat extreme in 
their  need for  translation. It seems un- 
likely that  these ef for ts would have suc- 
ceeded wi thout  the translating services 
o f  a person with work experience both 
in the user's domain and in software 
design. The users in our  case studies are 
as diverse as physicists, English teachers 
[3,4[, psychiatric nurses, and CAD engi- 
neers [1]. 

Translation between high school teach- 
ers and sof tware engineers. One of  our  
case studies involves the adaptation o f  a 
commercial newspaper editorial system 
for  use in the secondary classroom. An 
editorial system is the networked hard- 
ware and software used by reporters 
and editors at a newspaper. It is highly 
customized fo r  wri t ing and editing, and 
fosters cooperative work. A 22-seat edi- 
torial system, donated by Atex Publish- 
ing Systems in Massachusetts, was in- 
stalled in the public high school in a 
middle-class suburb of  Boston. 

The project began with the premise 
that  teachers and students could inter- 
act the way editors and wri ters do. How- 
ever, the f low o f  informat ion in the Eng- 
lish classroom is substantially d i f ferent  
f rom the f low o f  informat ion in a news- 
room. The editorial system required ex- 
tensive customization. None o f  the 
teachers knew enough about  hardware 
or  software to participate effectively in 
the customization process, and they 
were not  given release t ime to work on 
the customizations. The engineers' expe- 
rience was in tai loring editorial systems 
for  specific newspaper sites. They had 
general assumptions about  the teachers' 
workplace, but  were not  aware o f  spe- 
cific activities and conventions. Their 
t ime was donated to perform customiza- 
tions, not  to  design them. 

The customizations were designed by 
a former  English teacher turned com- 
puter scientist, who enabled the high 
school teachers to participate in the cus- 
tomizat ion process and who translated 
their  needs into specifications fo r  the 
software engineers. The translation pro- 
cess had these steps: 
(1) Elicit f rom the teachers a description 
of  wri t ing-related activities current ly 
used in thei r  paper-based classrooms. 
(2) Determine how these activities could 

be carried out  and extended in a com- 
puter-based classroom. 
(3) Describe the extensions to the teach- 
ers, and see if they wanted them. 
(4) Translate the descriptions of  the ac- 
tivities f rom the language and workplace 
conventions Of the teachers to the lan- 
guage and conventions of  the engineers. 
(5) Work with the engineers to specify 
the customizations to  the editorial sys- 
tem. 

One of  the customizations concerned 
versioning of  files, in a newsroom, there 
is one current version o f  a story. Either 
the edi tor  has it or the wr i ter  has it. 
When one of  them sends the story to  
the other, the story disappears entirely 
f rom the senders workspace. Earlier ver- 
sions are archived, in a manner that  is 
invisible to  the edi tor  and writer, in a 
global workspace and are rarely re- 
trieved. By contrast, in an EngliSh class- 
room where process writing, is taught, 
students are expected to maintain a li- 
brary Of drafts Of an essay. When a stu- 
dent  submits a draf t  to  the teacher, the 
student should retain all earlier versions, 
and a copy of  the current version, in his 
or  her workspace. No student's work 
should be kept in a global archive be- 
cause of  the temptat ion of  plagiarism. 
The versioning capabilities Of the edito- 
rial system were customized to reflect 
these differences. Whenever a student 
submits a paper to  the teacher, a new 
version number is automatically as- 
signed, and all drafts are archived in the 
student's own worksPace. 

The translator was vital to  this design 
effort ,  since the users and the engineers 
had neither suff icient knowledge Of one 
anothers' work and workplace, nor  the 
resources to develop such knowledge. 
The translator was accepted by both 
users and engineers as a somebody who 
spoke their  language and who knew how 
their  work responsibilit ies were being 
affected by the project. For more detail, 
see [3,4]. 

Translation between psychiatric nurses 
and sof tware developers. Another of  our  
case studies involves the development of  
software fo r  teaching psychiatric nurses 
how to deal with volati le situations in- 
volving potential ly v iolent patients. The 
users were nurses in a mental hospital in 
England. The hospital had 1,300 patients 
of  all ages and types, and a staff o f  2,600 
nurses who worked 12-hour shifts, on 
alternating weeks. 

The nurses worked in diff icult and 
sometimes dangerous condit ions with 
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little training. Despite great pressure, 
both social and political, from outside 
the hospital to "return patients to the 
community," nurses were the heirs of a 
tradition many centuries old, of custodial 
rather than therapeutic care. This project 
was championed by the chief Nursing 
Officer (CNO) and the Principal Psycholo- 
gist, both young and enthusiastic about 
modern methods. 

The software was intended to sensitize 
nurses to crisis situations in which they 
could easily fall back onto the old ways 
of restraining and tranquilizing patients. 
The program led them step-by-step 
through situations based on actual 
events. AS the nurse determined what to 
do, a trainer was present to talk about 
different strategies. The CNO judged the 
software to be successful. The nurses 
reported that the quiet off-ward atmo- 
sphere and the novel challenge of com- 
puter interaction allowed them to think 
through events that would have been 
traumatic if they happened in real time. 

Outsiders were not accepted at the 
hospital for two reasons: physical danger 
and the Insularity of the nursing staff, 
who form a closed community. Only 
someone who had proved to be a com- 
petent and resourceful professional 
would be accepted by them. This com- 
petence included a full understanding of 
everyday situations on a ward, of mental 
illness and of institutions, of how to stay 
out  of trouble and stay in a situation in 
order to observe it, and of workplace 
politics. 

The translator was a clinical psychology 
intern who was known and trusted by 
the nurses, and who met their criteria 
for competence. The translator was also 
a programmer. Because the translator 
was an insider, the nurses participated 
willingly in the design of the software. 
The situations described in the program 
were real, because they were transcribed 
from videotapes taken in the wards. The 
nurses provided multiple choice re- 
sponses to the situations. They believed 
that the training was not a test, and par- 
ticipated willingly both in the making of 
the tool and in its use. 

in other circumstances, translation may 
be performed by a software designer, a 
user interface designer, an ethnogra- 
pher, a systems analyst, or a recognized 
expert in the user's field. A translator is 
an active participant in the design pro- 
cess. Although an ethnographer can be a 
translator, translation involves Interven- 
tion in the design process, which is 
more than the ethnographer's observer 
status usually allows. 

Translation is not solely concerned 
with interpretation of tasks and termi- 
nology, but also with workplace culture 
and politics. Therefore, i t  may Include 
negotiation or facilitation. In fact, the 
translator may perform translation be- 
tween the design group and one or 
more outside entities (such as manage- 
ment), as well as within the design 
group. The role begins to resemble poli- 
tician, lobbyist or diplomat, since adver- 
sarial relationships may exist between 
groups. 

The translator role deserves recogni- 
tion and reward. It is arduous and can be 
performed well only by a few people 
with exceptional qualities--qualities that 
are context-dependent, not constant 
across all design efforts. The translator 
role should be recognized and rewarded, 
but not institutionalized. Making "trans- 
lator" a job description would foster ri- 
gidity In the translation process. 

Translation happens whenever soft- 

ware is writ ten for a particular work- 
place. Sometimes the users and develop- 
ers can perform this translation 
themselves. In other circumstances, they 
cannot because the users do not have 
the knowledge to participate in design 
and moreover do not have the resources 
(time, finances, education, confidence) to 
develop such knowledge, and the devel- 
opers do not have the resources (time, 
expertise) to study the users' workplace. 
our case studies lead us to believe that 
career-changers who become software 
developers after working in another field 
are a largely untapped resource for 
translation. The translator straddles two 
(or more) domains of discourse, and has 
to be attuned to the social, cultural and 
political issues to ensure product's suc- 
cessful introduction into the workplace. 
[] 
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F o r  m o r e  i n f o r m a t i o n  a n d / o r  p a r t i c i p a t i o n :  

Characteristics of translation 
Whenever software is designed for par- 
ticular end users, translation happens. If 
the user and designer cannot perform 
the translation themselves, a third party 
must be enlisted. In the extreme cases 
that we are studying, the translator has 
experience both in the user's domain 
and in software development. However, 
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