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Abstract

Machine  Translation  (MT)  is  rapidly  pro-
gressing  towards  quality  levels  that  might 
make it  appropriate for broad user popula-
tions in a range of  scenarios, including gist-
ing  and  post-editing  in  unconstrained  do-
mains.  For  this  to  happen,  the  field  may 
however  need  to  switch  gear  and  move 
away  from  its  current  technology  driven 
paradigm to a more user-centered approach. 
In this paper, we discuss how ethnographic 
techniques  like  Contextual  Inquiry could 
help  in  that  respect,  by  providing  re-
searchers and developers with rich informa-
tion about the world and needs of potential 
end-users. We discuss how data from Con-
textual  Inquiries  with  professional  transla-
tors  was used to concretely and positively 
influence several R&D projects in the area 
of Computer Assisted Translation technolo-
gy.  These inquiries had many benefits,  in-
cluding:  (i)  grounding  developers  and  re-
searchers in the world of their end-users, (ii) 
generating  new  technology  ideas,  (iii)  se-
lecting  between  competing  development 
project  ideas,  (iv) finding how to alleviate 
friction for important ideas that go against 
the grain of current user practices, (v) evalu-
ating existing or experimental technologies, 
(vi)  helping with micro  level  design  deci-
sion, (vii) building credibility with transla-
tors,  and  (viii)  fostering  multidisciplinary 
discussion between researchers.

1 Introduction

Research and Development in Machine Translation 
(MT) has traditionally been very much a technolo-
gy driven affair, fueled by a quest for the elusive 
grail of Fully Automatic High Quality Translation. 
Even 15  years  after  Church  and  Hovy's   call  to 
look for “good applications for crummy Machine 
Translation” (Church and Hovy, 1993), no applica-
tion of MT have reached the kind of widespread 
adoption that one would hope for (with the possi-
ble exception of Translation Memories). This situ-
ation could however change rapidly. Indeed, recent 
anecdotal reports indicate that MT technology may 
finally  have  reached  sufficient  quality  levels  to 
make  it  useful  for  broad  user  populations  in  a 
range of scenarios, including gisting and post-edit-
ing in unconstrained domains. For this to happen 
however,  the  field  may need to  switch gear  and 
adopt a more  user centered paradigm. In this pa-
per, we discuss how ethnographic techniques like 
Contextual  Inquiry could help in that respect,  by 
providing researchers and developers with rich in-
formation about the world and needs of potential 
end-users. 

Contextual Inquiry1 is a well  known technique 
in Human Computer Interaction, where researchers 
observe  and  interview  potential  end-users  while 
they are involved in their normal day to day work. 
One advantage of this technique, compared to oth-
er requirement elicitation methods, is that it is gen-
erative. Instead of just asking end-users what they 
think they need (which often turns out to be differ-
ent from what they actually need), researchers aim 
for a deep understanding of important details of the 
end-user's world, including: top level goals, recur-

1Contextual Inquiry: http://en.wikipedia.org/w/index.php?
title=Contextual_inquiry&oldid=190730351
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rent  workflow  sequences,  artifacts  used,  culture 
and values,  and even physical  environment.  This 
intimate knowledge can then be leveraged to de-
sign new and possibly disruptive technologies and 
processes, which are nevertheless well grounded in 
actual end-user needs and context, and have there-
fore a greater chance of being adopted. 

We report on our own  experience in using this 
technique at the LOPLT (Laboratoire d'observation 
des pratiques langagières technologisées), and how 
it concretely affected several R&D projects in the 
area of Computer Assisted Translation (CAT).

2 The LOPLT Contextual Inquiry Study

LOPLT  is  a  multidisciplinary  team  at  the  Lan-
guage Technology Research Centre2, comprised of 
researchers  from both translation and technology 
fields.  It  aims  at  better  understanding  current 
workpractices  of  translators,  and  how new tech-
nologies could best support or augment them. 

In this  project,  we realized early on that  there 
was a lack of well-validated and actionable knowl-
edge  about  the  technological  workpractices  of 
translators. Although the act of translation has been 
thoroughly investigated through Think Aloud Pro-
tocols   (see Jääskeläinen, 2002 for a review of this 
literature), these studies are not particularly useful 
for investigating how technology could better sup-
port the work of professional translators. For one 
thing,  few of the studies were  done in  a  normal 
professional translation work environment. Indeed, 
most of them involved subjects who were student 
translators or even, students learning a second lan-
guage.  Even  those  that  looked  at  professional 
translator were generally carried out in an artificial 
controlled environment, as opposed to the subject’s 
actual work environment. In most of these artificial 
environments, subjects did not have access to any 
technological aids. On a different note, these stud-
ies  all  focus  on high-level  psycho-linguistic  pro-
cesses as opposed to lower level pragmatic work 
practices and processes. In particular, they did not 
look  at  how  translators  use  technology  in  the 
course of their work. Because of those limitations 
we found the results of previous studies to be of 

2Language Technology Research Center: a joint center of the 
National Research Council of Canada, Université du Québec 
en Outaouais and Translation Bureau of Canada 
(http://www.crtl-ltrc.ca/).

limited  use  for  making  design  decisions  about 
CAT technology. 

In order to fill this knowledge gap, we conduct-
ed a series of Contextual Inquiries with 11 transla-
tors coming from a broad range of work environ-
ments  (home  based  freelancers,  medium  sized 
agencies, large government translation department, 
academia,  and even amateur communities of vol-
unteer  translators).  Each subject  was interviewed 
in the context of carrying out two translation tasks: 
a natural and a controlled task (50 minutes each). 
In the  natural task, we asked the subject to work 
on  whatever  document  was  in  her  in-tray at  the 
time. The purpose of this task was to maximize the 
ecological validity of the data by making sure that 
we observed the subject  working on a document 
which is representative of  what  he usually trans-
lates. In the  controlled task, we asked all subjects 
to translate a same short document (a nontechnical 
newspaper article). The purpose of this task was to 
provide  a  common  point  of  reference  across  all 
subjects.

During the interviews, the translator and inter-
viewer's voices were recorded and the translator's 
screen was captured on video. The audio was later 
transcribed to text. Copies of the source documents 
being  translated  as  well  as  the  translations  pro-
duced by the subjects were also collected. The au-
dio, video and text documents collected during our 
contextual inquiries provide us with a detailed ac-
count of what the subjects did and why. 

This  rich  data  was  analyzed  as  follows.  First, 
time-synchronized  verbatim  transcriptions  of  the 
audio were created using the Transana video analy-
sis software3. These transcriptions were augmented 
with notes  describing important  events  that  were 
visible on the screen capture, but were not apparent 
from what  the  translator  or  interviewers  said.  A 
Grounded Theory approach  (Strauss and Corbin, 
1998) was then used to identify recurrent themes 
and phenomenons from the ground up. During this 
open coding phase, we made sure that every pas-
sage of every transcript was analyzed by at least 
two  researchers,  one  of  them  from  the  field  of 
translation, and one from the field of technology. 
This was done in order to ensure that both perspec-
tives were brought to bear on every data item we 
recorded. Often this analysis was done collabora-
tively by two or more  researchers looking at  the 

3 Transana: http://www.transana.org/.
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same video together, and discussing what they saw 
and what it might mean.

Although we used an open coding approach, we 
also  paid  particular  attention  to  pre-established 
categories  which have been found helpful  in  us-
ability  methodologies  like  Contextual  Design 
(Beyer and Holtzblatt, 1998) and Usage Centered 
Design (Constantine and Lockwood, 1999). These 
included: top level user goals, recurrent workflow 
sequences, physical or virtual artifacts, culture and 
values,  and  physical  environment  layout.  Open 
coding also yielded additional categories which are 
more specific to the task of translation. For exam-
ple, each episode of a transcript where the subject 
was trying  to solve a particular  translation prob-
lem4 was  coded  along  three  categories.  These 
were: PROBLEM-TYPE (ex: finding an equivalent 
for a term, understanding the meaning of a part of 
the  source  text),  PROBLEM-RESOLUTION-AP-
PROACH  (ex:  consult  a  Terminology  Database, 
search in a Translation Memory)   and LINGUIS-
TIC-RESOURCE-EMPLOYED  (ex:  TERMIUM, 
TransSearch, Google). The Transana software was 
again used to tag specific sections of the transcripts 
and video with such codes, making it easy for us to 
view parts of the data that relate to specific themes. 

3 Leveraging Contextual Inquiry to make 
research and development decisions

Researchers  and  developers  are  constantly  faced 
with a myriad of decisions, some minor, some ma-
jor, which can greatly impact adoption of the sys-
tems they build. 

In the context of our Computer Assisted Trans-
lation projects, we have found the above Contextu-
al Inquiry data to be invaluable to help us make 
such decisions  in  an informed  and rational  way. 
Our ultimate goal at LOPLT is to generate knowl-
edge that can provide those same benefits to other 
researchers and developers, without requiring them 
to conduct their own field interviews with transla-
tors.  We  have  however  found  this  to  be  highly 
challenging.  The most  direct  way to achieve this 
goal would be to grant access to the annotated and 
coded transcripts  to  any researcher  who cares  to 
look at it, but this would be in clear breach of con-

4 By translation problem, we mean a word or expression which 
a subject had difficulty translating, and for which he had to 
consult various resources.

fidentiality to the subjects who participated in the 
study. The alternative is for us to extract the most 
important and significant trends from the data, and 
present them in a short and concise compendium. 
However, we are finding that this is difficult to do 
in a generic way. For example, because we have a 
particular interest in tools that might  help transla-
tors  collaborate in a massively online, Wikipedia-
like  fashion  (Désilets,  2007),  we  are  particularly 
attentive  to any detail  related to that  theme.  But 
most  of  those  may  not  be  as  interesting  to  re-
searchers working on other types of technologies. 
Conversely,  we might  overlook details  that  seem 
irrelevant to us, but turn out to be important to oth-
er researchers. 

Notwithstanding  these  challenges,  we  are  cur-
rently working on such a generic summary of our 
observations, and it should become available in the 
next 12 months. For now however, this paper will 
limit  itself to providing “teasers” which illustrate 
the different ways in which this data has helped us 
in our own CAT development and research efforts. 

3.1 Grounding  developers  and  re-
searchers  in  the  world  of  their  end-
users

One  of  the  outcomes  of  our  Contextual  Inquiry 
work is a list of  120  well validated claims about 
the world of  translators.  Although many of them 
do not come as a surprise to people with a transla-
tion  background,  we  have found that  technology 
developers and researchers are often not aware of 
them. 

Below is an example of the type of claims we 
are able to make based on our Contextual Inquiry:

“When translators consult  a resource (e.g.  
Terminology Database,  Translation Memo-
ry)  to  resolve  a  translation  problem,  they  
seem to care more about recall than preci-
sion.  In  other  words,  translators  do  not  
mind  seeing  a  list  of  mostly  poor  sugges-
tions, as long as it contains at least a few  
good ones. Translators are highly skilled at  
quickly scanning lists of potential solutions  
to  a  translation  problem,  and  identifying 
which ones (if any) are most appropriate for  
their current situation.”
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We have found that this type of information pro-
vides useful  background that  researchers and de-
velopers can use to at least form a general mental 
picture  of  their  end-users.  And  as  any  usability 
practitioner  will  tell  you,  just  getting  a  develop-
ment team to start  thinking about the end-user is 
half the battle.

3.2 Generating new technology ideas

We have also found Contextual Inquiry data to be 
a great source of inspiration for new technological 
ideas that are well grounded in the needs of trans-
lator. Indeed, in the course of this project, our team 
collectively generated a list of 30 ideas for techno-
logical innovations, all of which were directly trig-
gered by something we read in the transcripts of 
our translator interviews. This represents a stagger-
ing average of 3 ideas per subject. Indeed, it has 
been rare for us to come out of an interview with-
out  at  least  one  new idea in  our  head.  Many of 
those are smallish ideas that only propose tweaks 
on existing technologies, but some are bigger and 
more disruptive innovations.

As an example, we noticed that, in the course of 
most of our 100 minute interviews, the translator 
manually carried out a search for aligned bilingual 
sentences  using  Google.  We  also  found  that,  to 
find even a single pair of aligned sentences, this 
manual process required a minimum of 30 seconds. 
Some of the subjects we observed doing this  al-
ready had access to a proper Translation Memory, 
but would turn to this strategy when they did not 
find any answers in the TM.

This  inspired  us  to  start  a  new project,  called 
WeBiText,  which  aims  at  building  a  “Google  of 
parallel search”, i.e., a large, heterogeneous Trans-
lation  Memory  based  on  parallel  content  mined 
from the Web (Désilets et al., 2008).

3.3 Selecting  between  competing  project 
ideas

One of the curses of working in a R&D environ-
ment is that, in the course of a year, one is exposed 
to more “cool” technology ideas than one can pos-
sibly explore. We have found user observation data 
to be very useful for deciding which ideas are most 
likely to lead to technologies that translators will 
want to adopt.

As an example, one of the ideas we had before 
observing translators was the concept of a synchro-
nized parallel translation editor, which would help 
the translator keep track of where she is in both the 
source and target  text.  One  implementations we 
had contemplated consisted of a side by side view, 
with source text on the left and target on the right, 
where scrolling or clicking anywhere in the target 
side would automatically move the cursor accord-
ingly in the source text (and vice-versa).

However, when we observed professional trans-
lators, we noticed that they were very good at ori-
enting themselves around documents, and that they 
could, in a matter of a few seconds, easily locate 
the sentence in the source text that corresponds to a 
specific sentence in the target text. When we asked 
our subjects if they found this to be cognitively de-
manding, they tended to respond that it wasn't, and 
that orienting themselves around source and target 
text had become second nature to them.

This  of  course  does not  necessarily mean that 
the idea of a synchronized parallel translation edi-
tor is bad per se. It does however mean, that there 
is less evidence in our data to support that particu-
lar  idea,  compared  to  say,  the  WeBiText  idea 
which we described previously. 

3.4 Knowing how to alleviate friction for 
important  ideas  that  go  against  the 
grain

Of course, important innovations must sometimes 
go against  the grain of  current  practices in order 
achieve ground-breaking impact. Machine Transla-
tion, in particular, may very well be an example of 
such an important disruptive technology. But even 
in this type of situation, it is still important to be 
aware of that friction and to understand its exact 
nature, so that one can take measures to alleviate it 
wherever possible.

As an example, one project idea we are currently 
investigating  is  one  which  we  call  WikiTerm 
(Désilets  et  al.,  2007).  The  concept  is  that  of  a 
large, open,  Wikipedia-like terminology database 
covering all domains and languages. While the re-
cent success of Wikipedia makes this a  very com-
pelling idea, our user observation data leads us to 
believe  that  it  may  be  fighting  an  uphill  battle 
against  important  current  practices  and values  of 
translators.
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Indeed, with a few exceptions, none of the sub-
jects we observed consulted any of the open termi-
nology resources that already exist (ex: Wikipedia, 
Wiktionary,  OmegaWiki,  ProZ).  Also,  translators 
often talked about  the importance of using trust-
worthy  sources  when  looking  for  solutions  to 
translation problems. When discussing this,  some 
of our users even explicitly mentioned Wikipedia 
as  an  example  of  a  resource  that  might  contain 
less-than-reliable  information.  Altogether,  these 
observations tell us that a WikiTerm might be up 
against a significant perception of unreliability on 
the part of translators.

At  the  same  time,  we  have  also  noticed  that 
when translators do not find what they need in  re-
liable sources, they have no qualms about search-
ing  in  less  reputable  ones  (ex:  doing  a  Google 
search on the whole Web). And as we mentioned 
earlier, translators are highly skilled at quickly sift-
ing grain from chaff in lists of suggested solutions. 
Therefore,  it  may  be  that  a  WikiTerm  can  still 
achieve adoption by translators, as long as it pro-
vides features to address the perception of unrelia-
bility. For example, the system might provide auto-
matic ratings of terminology entries, based on met-
rics that have been found to correlate with quality 
in Wikipedia, such as: age of the entry, number of 
edits,  number  of  unique  contributors,  amount  of 
discussion on the talk page, and reputation of con-
tributors (Wilkinson and Huberman, 2007; De Al-
faro and Adler, 2007).

3.5 Evaluating  existing  or  experimental 
technologies

We have also found our Contextual Inquiry data to 
be useful for evaluating the usefulness of particular 
technologies, whether they be established ones or 
experimental prototypes. 

For  example,  in  the  context  of  the  WikiTerm 
project, we needed to evaluate the extent to which 
existing wiki  resources  such as  Wikipedia,  Wik-
tionary and OmegaWiki, already meet the linguis-
tic needs of professional translators. Using data ex-
tracted  from  our  transcripts,  we  were  able  to 
demonstrate that,  in their  current  state,  they lack 
sufficient coverage of typical translation problems. 
This analysis was based on a list of  59 instances of 
translation problems  encountered by our subjects. 
Using  qualitative  data  from  our  transcripts,  we 
were also able to show that the user interface of ex-

isting wiki resources does not make it easy to carry 
out key translation related tasks such as: finding an 
appropriate  solution  for  a  translation  problem, 
adding a new solution for a problem, and assessing 
the  trustworthiness  of  a  particular  solution  to  a 
problem (Désilets et al., 2007).

The list of translation problems encountered by 
our subjects has also been  useful to evaluate cov-
erage  of  the  WeBiText  system  (Désilets  et  al., 
2008),  and  how it  is  affected  by the  day-to-day 
tweaks that we effect on the code, in an attempt to 
improve it. This ensures that we are always mov-
ing in the direction of better coverage.

It is interesting to contrast the kind of data we 
collect through Contextual Inquiry,  to that  which 
can be collected through log analysis  on existing 
CAT tools. While analyzing the logs of a particular 
tool has the advantage of providing larger quanti-
ties  of  data,  it  may  be  strongly  biased  towards 
translation problems which are particularly appro-
priate for that one tool. Indeed, our interviews with 
translators  clearly  reveal  that  they  know exactly 
the strengths and weaknesses of each tool, and that 
that they do not waste time submitting queries to 
tools which are not appropriate for  that particular 
type of problem. Thus, if one was to look at the log 
of a Terminology Database like TERMIUM5, one 
might conclude that problems related to phraseolo-
gy  and  idiomatic  expression  (ex:  “he  is  out  to 
lunch”) are uncommon. Yet, if you looked in the 
logs of a general  domain bitext  like TransSearch 
(Macklovitch et al., 2000), you might conclude that 
on  the  contrary,  terminology  problems  are  rare, 
compared to those related to phraseology and id-
iomatic expressions. In contrast, our Contextual In-
quiry data captures the whole range of problems 
encountered  by  translators  in  their  day  to  day 
work. It may therefore serve as a better basis for 
evaluating  the  overall  usefulness  of  a  particular 
tool for translators.

3.6 Helping with micro level design deci-
sions

When developing new technologies,  one is  faced 
with a myriad of small decisions which together, 
can significantly affect adoption of the system. Of-
ten these decisions are taken in the absence of data 
or knowledge about the target users. Not surpris-
5TERMIUM: The Terminology Database of the Government 
of Canada (http://www.termiumplus.gc.ca/)
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ingly, this often leads to long debates in the devel-
opment teams, about what is best for the user. We 
have found that our Contextual Inquiry data helps 
us make those decisions in a more informed and 
rational way. Whenever we find ourselves arguing 
about what the system should do for the end-user, 
we can usually resolve the dispute by discussing 
the issue in terms of things we have actually seen 
in our data, instead of things that we  hypothesize 
about the end-user.

For example, at some point in the context of the 
WeBiText project, we were faced with a choice be-
tween working on improving  the  sentence align-
ment algorithm, or  increasing the size and variety 
of the corpus used by the system. The issue with 
alignment was that the system often presented sen-
tence pairs that were in fact not aligned. Most of 
the time, this was due to the fact that the web pages 
containing those sentences were not parallel texts 
to start with. This is one of the technical challenges 
of building a Translation Memory based on open 
web content, as opposed to the carefully controlled 
parallel texts which are typically poured into more 
conventional systems,  and we felt  that WeBiText 
needed to be able to deal better with this reality.

At the same time, we also wanted to crawl more 
parallel web sites in order to increase the size and 
variability of the corpus, and we did not have suffi-
cient  human resources to carry out  work in both 
those areas at once. 

We found we could choose between those two 
directions more confidently by turning to our user 
data.  Indeed,  given the claim we made earlier  to 
the effect that translators seem to care more about 
recall than precision, we felt confident that increas-
ing the size and breadth of the corpus would pro-
vide more immediate value to the end-users than 
improving the accuracy of sentence alignment. 

3.7 Building credibility with translators

As a result of having participated in this Contextu-
al Inquiry study, the main developer on the LOPLT 
team (Désilets)  finds  he  can  now interact  much 
more  constructively with professional  translators. 
We have found that a developer equipped with this 
sort of knowledge  can discuss technological inno-
vations with translators without being perceived as 
threatening,  or  even  worse,  being disregarded as 
yet another naïve, uninformed tecchie. This can put 
him in an ideal position of influence, which he can 

leverage to push for new, and possibly disruptive 
technological ideas, yet do it in a way that is more 
likely to lead to adoption. 

3.8 Fostering multidisciplinary discussion 
between researchers

A final benefit of this Contextual Inquiry approach, 
is that it can be a great tool for fostering collabora-
tive,  multidisciplinary  research.  Indeed,  in  our 
study, we have opted for a truly multidisciplinary 
approach,  where interviews are  carried out,  tran-
scribed  and  analyzed  collaboratively  by  teams 
comprised of researchers from both the worlds of 
translation  and  technology.  This  has  resulted  in 
very interesting discussions between researchers of 
the two disciplines, and some of the more valuable 
insights  and  technology  ideas  could  not  have 
emerged without this sort of interplay.

4 Conclusion and Future Work

In short, we have found ethnographic methods like 
Contextual Inquiry to be very useful for grounding 
Language Technology R&D in the actual needs of 
translators.  We believe these techniques can play 
an  important  role  in  the  coming  years,  and help 
move MT technology out of the labs, and into the 
hands of end-users. This is particularly important 
given that MT is currently at a critical crossroad 
where  it  might  become  appropriate  for  use  by 
broad user populations in a range of scenarios, in-
cluding gisting and post-editing in  unconstrained 
domains.

We plan to continue using this type of technique 
to advance knowledge along three axes. The first 
direction is to continue investigating how transla-
tors work. This will involve conducting additional 
Context Inquiries with translators in work environ-
ments that we have not yet covered (ex: countries 
other than Canada, highly technical translation), as 
well as coming up with ways to summarize our ob-
servations so that they can be useful to other re-
searchers and developers in the area of Computer 
Assisted Translation.

Secondly, we will continue to use this data our-
selves to advance our own CAT projects such as 
WeBiText and WikiTerm.

Finally, we plan to conduct a whole different se-
ries of Contextual Inquiries with revisers and post-
editors as subjects. This seems particularly relevant 
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and timely,  given that MT is rapidly progressing 
towards a level of quality sufficient to make post-
editing a reasonable and economical alternative to 
translation from scratch. Yet,  empirical studies of 
MT post-editing have focused almost  exclusively 
on  evaluating  the  productivity  gains  of  this  new 
paradigm (Krings, 2001, Guerra, 2004). While this 
is for sure an important question, it is more focused 
on the needs of managers than those of translators 
and post-editors. We believe it is equally important 
to   understand  how  post-editors  carry  out  their 
work, and how MT and post-editing technologies 
could be better tailored to meet their needs and cul-
ture.
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