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ABSTRACT
Motivation – Learning from the shared design process of 
a cognitive tool: how it promotes changes in designers’ 
activities as well as in those of potential users, and how 
the tool evolves in such a process.

Research approach –  Three groups of  potential  users 
worked in interaction with agronomist  researchers who 
had designed the tool’s concepts, and ergonomists who 
assisted  them  in  building  this  interaction  and  in  the 
debriefings.  After  explorative  surveys  to  build  a 
prototype  of  the  cognitive  tool  in  line  with  users’ 
activities, this prototype was used in collective groups of 
agronomists  and  potential  users  and  then put  into  the 
hands of the users for a two-week period to give them a 
personal  view  of  the  tool.  Data  collected  during  this 
“test” period were then analysed to further develop the 
tool  and  to  discuss  with  the  users  the  changes  they 
encountered in their activity, in relation to the process as 
a whole.

Findings/Design – The interface but also the concepts 
underlying the tool were altered profoundly, thus raising 
new  scientific  questions  for  agronomists.  The  users 
developed a new understanding of their cognitive task. 
We  suggest  that  this  was  achieved  by  (i)  group 
discussions  around  the  prototype  between  actors  with 
diverse points of view; and (ii) the way the users were 
asked  to  “play”  with  the  prototype  by  focusing 
specifically on cognitive dimensions of their activity. 

Take-away message – We explored three dimensions of 
tool  design,  namely  crystallization,  plasticity  and 
development, as well as their evolution over time. This 
we  did  by  examining  a  cognitive  task,  along  with  a 
prototype  for  supporting  it,  in  a  dialogical  process 
between potential users and designers.
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INTRODUCTION
In agriculture,  new cultivars (or varieties) have always 
been  a  key  element  in  the  development  of  new 
production  systems.  The  assessment  of  new cultivars’ 
behaviour  against  a  diversity  of  environments  (soil, 
climate and means of production) is a key issue for the 
actors  along  the  chain  linking  plant  breeders  to  food 
suppliers. During the 90’s, researchers have designed a 
theoretical model to assist these actors in assessing wheat 
cultivar behaviour by enabling them to make the most of 
information that they collect on their cultivars in all their 
environments (Brancourt-Hulmel, Lecomte, & Meynard, 
1999;  Lecomte,  2005).  But  experience  shows  that  the 
transition from a model to a tool-in-use is tricky: many 
models  produced  by  agronomist  researchers  have 
remained research tools and have not become operational 
for  non-researchers.  That  is  why  the  agronomists 
involved in this study chose to work with ergonomists in 
order to test a different type of work with potential users 
of their tool. 



Ergonomists interested in design recognized a long time 
ago that any tool implements a model of both its use and 
its user. Building stairs, for instance, is based on a model 
of  a  valid  person or  a  valid  person  with no  heavy or 
rolling luggage. Thus, as Béguin points out (2007), the 
tool crystallizes a model of the user and his/her activity. 
The  challenge  is  then  to  avoid  crystallizing  a  model 
which  hampers  the  user’s  activity.  Work  analysis  or 
simulation can be relevant to identify key features of the 
activity and to keep them as such while building the tool. 
But full anticipation of the activity is never possible. It is 
also  well  known  that  users  are  creative  and  that  this 
creativity  is  necessary  to  deal  with  the  intrinsic 
variability of working situations. Furthermore, potential 
users have varying characteristics and abilities,  so that 
the same person can behave differently due to stress or 
tiredness  for  instance.  Therefore,  Béguin  (ibid), 
following other authors, emphasizes the need for some 
plasticity of the tool. It should fit a diversity of situations 
and persons while defining the borders within which the 
use remains valid and safe. Achieving this still depends 
on work analysis or simulation, although those ones aim 
at identifying the leeway that needs to be left to the users 
and the diversity of the situations of use. Finally, Béguin 
(ibid.) suggests a third perspective for a design process: a 
developmental one arguing that “there is no tool without 
inventiveness but no use without re-inventiveness!” He 
suggests that such a developmental perspective rests on 
users'  participation  in  the  design  process.  The  way  in 
which  such  participation  can  actually  result  in  co-
development of the tool and of the users’ activity is to be 
worked  out  in  each  given  situation.  Although 
participation  is  often  promoted  in  computer  design 
approaches such as Scandinavian participatory design or 
user-centred  design  methods  (Bodker,  Gronbaek,  & 
Kyng, 1993), the question of a joint development of the 
tool and the activity arises less often (Henderson, 1991; 
Béguin, 
2003) 
and 
even 
less  so 
when  it 

concerns the development  of the activity of both users 
and designers. How, then, can we deal with participation 
issues  so  that  participation  can  produce  such  co-
development? 
We  chose  to  organize  participation  by  putting  the 
designed prototype and the analysis of users’ activities at 
the core of a dialogical process between researchers and 
users.  Our intention was to build a shared design process 
in  which  both  techniques  (using  the  prototype  in  the 
design  and  analysing  activities)  fulfil  the  mediation 
function as developed by Vygotski (1978). As a potential 
tool  used by  actors  to  assess  cultivars’  behaviour,  the 
prototype  could  serve  that  purpose  for  these  actors. 
Actually, as shown by Engeström (1987) and Miettinen 
(2000)  for  more  stabilized  tools,  the  prototype  can 
disturb  the  whole  activity  system  by  producing 
contradictions that can lead the entire system to evolve. 
Moreover, the analysis of users’ activities might become 
a tool  for  the researchers whose  object  is  actually  the 
prototype, as they have to implement a model of use and 
users  within  the  prototype.  We  suggest  that  such  a 
symbolic tool can disturb researchers’ modelling activity. 
But the question is then to identify how such techniques 
have to be introduced and used in the design situation so 
that  expansion  occurs  in  both  activity  systems  and 
reveals some needed changes in the prototype.
Accordingly, our study had two objectives: (i) finding a 
design strategy combining crystallization, plasticity and 
development issues and, more specifically, allowing co-
development of the tool and of the activity; (ii) checking 
how the design process promotes changes in the activities 
of all the participants involved in the design process.

METHODOLOGY
The tool
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Figure 1: Outputs of the tool



To  assess  the  behaviour  of  cultivars  against  different 
environments, various actors build big networks of field 
trials (NFT). Such NFT are composed of trials located in 
different  soil  and  climatic  environments,  as  shown in 
Figure 1. Each trial is carried out according to a protocol 
that defines the shape of the trial (number of repetitions 
for each cultivar as well as number of tested cultivars, for 
example) and the cropping techniques used to grow the 
cultivars (sowing date, amount of nitrogen fertilizer, date 
of application, and so on). During the 90’s,  researchers 
have designed a model for the analysis  of  information 
derived from such NFT. While actors usually compare 
the  cultivars  according  to  their  respective  yield 
performance and pest and disease resistance, this model 
is designed to use the information from all of the NFT 
trials, in order to (i) fully characterize the factors which 
limited the yield of well-known cultivars in a given trial, 
(ii)  identify  the   complementarity  of  the  NFT 
environments (those sharing the same limiting factors or 
those showing very specific limiting factors for instance), 
and (iii) characterize the behaviour of the new cultivars 
assessed in the NFT against  the limiting factors which 
appeared in  it.  Figure  1  shows  some  of  the  graphical 
outputs of the model: Output 1 shows the % of yield loss 
explained by different limiting factors, and Output 2, the 
appraisal  of  a  cultivar’s  resistance  to  various  limiting 
factors.  

The actors

Figure 2: the organization of the various partners

Three researchers were involved in this work based on a 
pluridisciplinary  PhD  project:  an  agronomist  and  an 
ergonomist  supervised  a  student  whose  position  was 
between agronomy and ergonomy.  A statistician and a 
geneticist  also  took  part  in  the  project  occasionally. 
Three  groups  of  potential  users  of  the  model  were 
identified after a first set of interviews: (1) a group of 
plant breeders who wanted more information on the new 
cultivars  they  were  breeding,  (2)  people  in  charge  of 
national  examination  of  the  new  cultivars  (which  is 
compulsory  for  commercializing  cultivars  in  France), 
who wanted to improve their examination, and (3) agents 
from  the  French  Technical  Institute  for  Cereals  who 
wanted to improve their knowledge of cultivars in order 
to  give  farmers  better  advice  on  choosing  cultivars. 
Although these three groups of actors worked in close 
interaction, they had different objectives. For this reason 
we  worked  with  all  of  them  but  in  parallel  (e.g.  in 
different  meetings)  to  avoid  any  problem  of 
confidentiality.  Within each group, several people took 
part in the work. For instance, the group of seed breeders 
included people in charge of the plant breeding and those 
in  charge  of  the  commercialization  of  the  newly-bred 
cultivars. 
As shown in Figure 2, we built various links with users 
and users’ organizations: funding resources were jointly 
sought to achieve some specific objectives more or less 
linked  to the  PhD project;  and  contractual  agreements 
were discussed with each organization in order to specify 

the aim of the collaboration, the people to involve in the 
collaborative work, and the way to perform it. We were 
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also bound by some INRA requirements, as it had funded 
the PhD work. All these 

different  links  framed  the  interactions  we  managed  to 
develop among users and researchers. The impact of such 
a  frame  on  the  whole  process  still  needs  further 
investigation.

Design strategy
We call  design strategy the way  in which we tried to 
develop  efficient  interactions  among  researchers  and 
users  to  co-develop  the  tool  and  the  users’  and 
researchers’  activities,  while  keeping  in  mind 
crystallization  and  plasticity.  More  precisely,  this 
strategy is  based on 4 stages spread over a  three-year 
period and aims at building interactions which enable: (i) 
users to question the agronomists' model, (ii) researchers 
to acknowledge the way actors assess cultivars in their 
respective working situations, and (iii) users to question 
their own activity regarding the cognitive dimension of 
the task of assessing various cultivars' behaviour as they 
were analysing the information produced in NFT.

Stage  1  was  meant  to  transform  the  agronomists' 
theoretical model into an operational prototype. This was 
achieved  through  an  analysis  of  users’  activities 
regarding NFT (Lecomte, 2005).  Attention was paid to 
the data that users collected on NFT and how these data 
fitted the inputs of the model. We also collected data on 
their  current  tools  and  objectives  for  analysing  the 
information produced by the NFT, and their own way of 
carrying out such analysis. Secondly, we discussed with 
potential  users  the  current  functionalities  that  the 
agronomic model could offer. 

This  first  phase  was  mainly  focused on crystallization 
and plasticity. In fact, the analysis of users’ activity and 
the construction of a prototype were a way of building –
or in other words crystallizing– a model of activity and 
use.  They  were  also  a  way  of  understanding  the 
variability of users’ activities and uses, so that they could 
be taken into account in the technical  specifications of 
the tool. 

 Stage 2 was organized to promote debates around the 
prototype among the different participants of the design 
process. The prototype was put into use, following the 
idea that simulation of use leads to rich interactions for 
design.  We  firstly  organized  collective  meetings  (e.g. 
with all participants of each group of potential users as 
described  above).  We  explained  to  them  the 
functionalities  of  the prototype and let  the participants 
run  the  software  on  their  own  databases  (e.g.  data 
collected on their own NFT), discover the results of the 
analysis, and discuss with others the first problems they 
faced.  Each  participant  was  then  given  a  software 
prototype and asked to test it against various sets of their 
own databases (e.g. they each had to choose on which set 
of cultivars and environments they wanted to obtain an 
assessment of cultivar behaviours) during a two- to three-
week period. We did not ask them to use the prototype in 
real time and real work situations, nor to use it in pre-
established use scenarios. They were only asked to keep 
track  of  the  sets  of  data  they  analysed  and  of  their 
understanding  of  the  software’s  outputs.  After  this 
period,  we  organized  collective  debriefings  to  identify 

Stage 2  
First use 

of the 
tool by 

the 
users

Stage 3        
 Identify 
research 
questions 
from the 

interaction

Stage 4 
 Back to the 

users

Work 
concerning 

users’ 
practices

Agronomic 
questions 

and 
changes in 

the tool

Interviews and 

observations to analyse 

the practices

Working on the tool

Stage 1 
Understanding 

the work 
situations and 
their variability 
+ designing a 

prototype

Figure 3: The design strategy
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the problems they encountered and the expectations they 
had regarding the software’s use. 

This phase was directed more towards the plasticity of 
the  tool  by  putting  it  into  use,  and  towards  the 
development of users’ activities by organizing collective 
debates  on  their  respective  use  of  the  tool  and  the 
problems  they  faced.  We questioned  them extensively 
during the debriefing meetings to relate what they said 
about the prototype to their activities:  their tools,  their 
objectives,  their  organization  and  so  on.  Through this 
process, we wished to support actors’ reflexivity on their 
routines as well as their understanding of the researchers’ 
point of view (as defined by Prieto, 1975).  

Stage 3 was based on an exhaustive transcription of the 
collective discussions. This transcription was then used 
to conduct discussion among agronomists. The aim was 
to allow them to bring up relevant agronomic research 
questions  relative  to  the  way  in  which  actors  handled 
their data with the software, and the questions which they 
raised in collective discussions on the software and its 
potential use. Agronomists identified questions about the 
theoretical  concepts  implemented  in  the  software  and 
started  to  study  alternative  statistical  and  conceptual 
possibilities to be implemented later.

This stage allowed the researchers to gain more insight 
into the cognitive tasks carried out  by the users while 
appropriating the tool to assess cultivars’ behaviour. This 
was meant to allow them to eventually change their way 
of  modelling  the  use  and  the  users  and  of  opening 
opportunities for the users to adjust the tool’s use to their 
own situations.  This stage was also meant to develop the 
agronomists’ activities by affording them the opportunity 
to discuss  how actors  appropriated and  questioned the 

functioning of the tool. 

Stage  4  consisted  in  debriefing  with  each  person 
participating  in  the  whole  process.  We  firstly  went 
through the different steps of our joint work and pointed 
out those which were relevant for the interviewee. We 
secondly   discussed  the  changes  that  the  interviewee 
recalled in his/her activity system during this period of 
joint work and pointed out those that (s)he linked to the 
interactions we had around the prototype.

This stage was mainly oriented towards the development 
of  users’  activity  by  trying  to  support  their 
Table 2: Grid to record the exchanges of STAGE 2

reflexivity  on  the  appropriation  process.  The  aim was 
also to ourselves be reflexive on the design strategy. 

RESULTS AND DISCUSSION 

Some results of the design strategy stage by stage
Stage 1 firstly resulted in the construction of a prototype 
that crystallized a use model: data collection to feed the 
model  was  viewed  as  a  problem  to  be  solved  with 
experimenters (see below), and data analysis was viewed 
as sorting all the limiting factors which appeared in the 
NFT irrespective of its size. Some leeway was given to 
the  users  by  providing  three  phases  of  calculation  (a 
phase to calculate the global intensity of limiting factors, 
one to sort the limiting factors for a given trial and one to 
interpret  each cultivar  behaviour  against  these  limiting 
factors) as the users were differently interested in each 
phase.  The  interface  was  also  designed  to  give  some 
flexibility  to  the  tool  (by  allowing  for  some  choices, 
giving different graphical views of the results and so on). 

This stage also showed that some inputs of the tool might 
be difficult  to obtain in the users’  NFT.  For example, 
discussions arose about the indicator used in the model to 
assess the nitrogen status of cultivars. The users told the 
agronomists that  they would not  be able to obtain the 
indicator, although they valued the way it was used in the 
software and the information it could produce on cultivar 
behaviour.  To  meet  the experimenters’  constraints,  the 
agronomists carried out a field experiment and tested a 
new and easier way to measure the required indicator in 
the field. 

During  Stage  2,  both  the  tool’s  interface  and  its 
conceptual model were assessed and commented on by 
the users, who also questioned their own activities and 
made some proposals for improving the use value of the 
tool. We gathered a huge number of comments that we 
sorted  into  three  classes:  those  dealing  with  interface 
design, those dealing with questions about the conceptual 
model and its results, and those dealing with use issues. 
We gathered questions but also some proposals made by 
users  to  solve  them.  These  data  need  to  be  analysed 
further, but they nevertheless reveal that users started to 
appropriate the model implemented in the prototype and 
to question their own activity.

All  these  comments  were  then  discussed  by  the 
agronomists in Stage 3. They gathered comments which 
they viewed as belonging to the same cluster in a given 
column of tahle 2. They then chose two or three issues 
which allowed them to answer the main problems raised 
by  the  users  and  which  had  good  potential  from  a 
scientific point of view. As the users had suggested some 
solutions, it inspired the researchers to find new ways of 
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dealing with data collection (inputs) or with data display 
(outputs).

 For example, as users tested the software against a great 
diversity of NFT data sets, they understood and pointed 
out the sensitivity of the outputs to the shape of the data 
set  (e.g.  the range of cultivars and environments).  The 
agronomists  started  to  check  the  sensitivity  of  their 
statistical model in relation to the shape of the data set, 
and to develop adjusted solutions against specific data set 
ranges.  To  treat  this  question,  they  developed  strong 
cooperation with statisticians to identify how to translate 
this question into objective criteria of choice. 

Table 3: Example of dialogue between agronomists 
about the actors’ questions (STAGE 3)

Even  if  the  tool  is  not  yet  operational  for  users, 
interviews  carried  out  during  Stage  4  allowed  us  to 
highlight  the  changes  the  process  fostered  in  users’ 
activity systems.

We  registered  a  first  change  in  the  object  of  users’ 
activities. Several of them said the work on the tool had 
changed their view of their own work. Whereas they used 
to focus on cultivar performance in each trial, which gave 
them a fragmented view of the cultivar behaviour, work 
with the tool helped them to synthesize the results of the 
whole NFT differently and in greater depth. In fact they 
developed a better understanding of what information an 
NFT  could  provide  when  taken  in  its  entirety.  They 
began to see it as a whole from which they could extract 
comparative information about their cultivars and about 
the real  environmental  conditions  in  which those were 
tested, and no longer as an assurance that they had tested 
the  cultivars  in  a  priori  diverse  situations.  This  also 
raised new questions about the role of their expertise in 
constructing the NFT and about the way in which this 
expertise could be combined with the results given by the 
tool.

Significant changes also took place in the instrumental 
part of the system. In fact, the introduction of a new tool 
in  the  existing  system of  instruments  led  the  users  to 
question their whole system of instruments linked with 
the  assessment  of  cultivar  behaviour,  namely  the 
experimental field trials, the protocols of measures, and 
the  calculations  to  interpret  those  measures.  Some 
changed  their  global  computing  system to  have  more 
power for processing the results of their field trials. Some 
systematized  the  taking  of  new  measurements 
(meteorological  measurements  in  the  field  trials  for 
example) that had proven to be relevant to characterize 
the cultivar behaviour. Because they had tested different 
NFT with  the  prototype,  some  started  to  consider  the 
optimization of their NFT to improve their efficiency in 
discriminating their cultivars, which led them to improve 
their training in statistics and modelling.  

Finally,  several  actors  underlined  changes  in  their 
relationships  with  colleagues.  They  quoted  easier 

communication between the different  jobs of  the same 
firm and closer relationships with people doing the same 
job in other firms. One also explained that the use of the 
software had revealed a need for a new person who could 
take  care  of  the  new  information  produced  by  the 
software. Others explained that this work had given them 
a different position in their firm:  time was allocated to 
them,  in  addition  to  their  routine  activities,  to  start 
methodological reflection.

Partner A: I know we have a weakness here. I don’t know if it is 
only that work [with the tool] that proved it but it contributed to 
show it, for sure. …

Partner B: there is a lot of work to do on that subject, and until 
now, we haven’t had the possibility to do it. And we even might 
not know what exactly was to be done …

Partner C: the fact that we manipulated our data, by playing 
with the data, helped me to realize that some phenomena greatly 
influenced the performance of the cultivars and that we weren’t 
used to taking them into account.  … 

Table 4: Examples of actors’ statements in STAGE 4

Analysing crystallization, plasticity and development 
during the design process
We  would  like  to  present  here  the  first  results  of  an 
analysis  which  is  still  to  be  worked  on.  We  tried  to 
understand how our three design analysis perspectives – 
crystallization,  plasticity  and  development  –  occurred 
and evolved throughout the four stages of the process.

The  model  of  activity  crystallized  in  Stage  1  was 
reshaped in Stage 3 due to the insight researchers were 
afforded  into  data  collection  problems  and  users’ 
expertise.  They  acknowledged  that  users  compensated 
for the lack of controlled parameters on field trials by 
their  expertise,  and  used the tool to check or  improve 
such expertise by running it  on various data sets with 
which they were thoroughly familiar and which varied in 
the number of well controlled parameters. They obtained 
a picture of a constantly evolving activity. As the users 
wanted to explore new options (of  NFT for  example), 
agronomists also had to clarify the domain of validity of 
the tool.

The view on plasticity also evolved between Stages 1 and 
3. Researchers not only proposed different outputs to fit 
the various users’ objectives (as in Stage 1),  they also 
started to identify various methods of analysis in order to 
adjust them to the various data sets of the users. They 

Users' question: “How can we be sure that the model 
points out all the limiting factors?”

1: Expertise could be used! They saw in the field that leaf 
blotch had appeared; they could check if the tool gives the 
same indication. We could try to automate this expertise: if 
the note is greater than a threshold, it must appear in the 
agronomic diagnosis. But we can’t do that for climatic 
factors.
2: It seems to me that it deals with the problem of having 
criteria to judge the model.
1: It does. And it reminds me of the discussion we had with 
the statisticians.
2: Is this question a purely statistical question or does it 
interest the agronomists? 
1: In the propositions made by the statisticians, there were 
things that should count for agronomists: there were 
important things we have to deal with.  



thus moved from a plasticity of outputs to a plasticity of 
methods.

Developmental  issues appeared all  along the last  three 
stages. In Stage 2 actors were apparently afforded insight 
into researchers’ points of view as their comments really 
questioned some key points of  the researchers’  model. 
They  also  questioned  their  own  expertise  (e.g.  their 
ability to analyse the effects of climatic limiting factors 
-LF-), and started to appropriate some functionalities of 
the tool and to request new ones.  In Stage 3 agronomists 
started  to  envision  their  modelling  activity  differently. 
They not only adapted the inputs to users’ constraints on 
data collection and the outputs to their objectives, they 
also questioned their way of analysing data and sorting 
LF in an NFT. Their picture of the users’ activity was 
thus enriched, and they started to implement it in the tool. 
Stage  4  was  essential  to  understand  further  what  had 
occurred for the users 

This evolution along these three dimensions of the design 
process  (namely  crystallization,  plasticity  and 
development) could be related to the techniques we used. 
As pointed out by Béguin (2007), the analysis of activity 
(as  carried  out  in  Stage  1)  mostly  addresses 
crystallization and plasticity issues, while simulation (in 
Stage 2) can offer opportunities to initiate a development 
of  the  users’  activity  –  although  this  author 
acknowledges that both can support each dimension.  In 
fact,  we  suggest  that  this  depends  on  the  way  each 
technique  was  performed.  We directed the analysis  of 
activity towards the study of users’ practises, whereas the 
simulation  was  meant  to  afford  more  insight  into  the 
conceptual  issues  and  cognitive  tasks  around  the 
assessment of cultivars. Therefore, each technique gave 
some  relevant  information  about  users’  activities. 
Moreover, the analysis of activity in Stage 1 was directed 
towards  the  concrete  work  of  cultivar  assessment 
whereas the simulation tackled the problem of how to 
assess  the  cultivars.  It  resulted  in  questioning 
agronomists’  modelling  activity  differently:  in  Stage  1 
the analysis of activity led to a question about indicators 
used as inputs of the software, whereas the simulation led 
to  a  question  about  the  method to  diagnose  the  yield 
limiting factors. Simulation, but also the way we carried 
it out in order to allow each participant to become aware 
of the points of view of the other participants, apparently 
stimulated development of both users’ and agronomists’ 
activities. This can be related to what Béguin (2003) has 
already  shown  in  his  study  of  the  design  and 
implementation  of  an  alarm  system  in  the  chemical 
industry.  He argues that  development  can occur if  the 
various  “professional  worlds”  and  their  respective 
frontiers  are  acknowledged  by  the  participants  of  the 
process and are shaped into a “common world” (which 
does not mean a shared world). We still need to analyse 
our  data  in  order  to  check  if  users’  and  researchers’ 
points of view can be qualified as different professional 
worlds or if, more simply, they are versions of a same 

professional  world.  Nevertheless,  we  argue  that 
recognizing the different versions of a professional world 
and appropriating them to expand one’s own activity is 
already a step towards development.

Understanding why changes occurred
 We suggest that the changes, whether in the agronomists' 
way of developing models, in the users’ way of assessing 
cultivars, or in the software itself,  are the results of two 
main features of our design process. 

Firstly, the role of collectives cannot be ignored. Part of 
the  mentioned  changes  occurred  because  some  people 
that  were  not  used  to  working  together  had  an 
opportunity to discuss their way of assessing cultivars' 
behaviour in NFT. Although various authors argue that 
collective work on activity in heterogeneous groups of 
actors  is  a  way  to  expand  activity  (Béguin,  2005; 
Engeström, 2001),  explanations vary about how this is 
achieved. In our situation we are currently analysing our 
data to check that the emergence of development is the 
result of at least three design choices. The first one is our 
way  to  show  the  users  how  agronomists  assessed 
cultivars in an NFT by: (i) explaining to them the model 
implemented in the prototype and (ii) allowing them to 
explore its relevance against their databases. The second 
choice is that even if the actors were requested to test the 
prototype against their respective databases, we did not 
check if the prototype could support their current way of 
assessing  cultivars.  Instead,  we asked them to explore 
what new information they could extract and assess from 
the NFT by using the prototype. The third design choice 
is  our  way  of  collecting  and  analysing  the  questions 
raised  by  actors,  and  of  categorizing  them  through 
collective discussions among agronomists. 

Secondly, the tool also seems to play a central role as it 
apparently  allowed:  (i)  the  actors  to  “play”  with  the 
agronomists’ conception of cultivar assessment; (ii) the 
agronomists to explore how the actors match their own 
expertise to the model and raise new questions during its 
appropriation,  (iii)  the  researchers  to  decide  how  to 
categorize the questions (interface,  agronomic, and use 
problems)  raised  by  the  actors.  The  tool  was  thus  a 
means to make visible researchers'  and users'  different 
points  of  view  on  the  assessment  of  the  cultivars’ 
behaviour.

We still need to investigate these two features more fully. 
In  particular  with  regard  to  the  role  played  by  the 
collective discussions,  we would like to study to what 
extent the various actors became aware of their differing 
points of view. We would also need to check in greater 
depth our hypothesis about the causal relation between 
the way we organized these debates around the tool, and 
the changes that can be observed in users’ activity or at 
least in their discourses about what has to change.  

Finally,  we  must  underline  the  fact  that,  even  if  we 
observed  changes  in  the  activity  of  each  of  our  three 



groups of participants, the changes that occurred or were 
said to occur rapidly, were different from one group to 
another.  We  suggest  that  these  differences  must  be 
analysed  according  to  the  political  and  organizational 
context  of  each  organization  and  the  framing  we 
managed  to  implement  with  each  partner.  These 
parameters are not fully controllable but their impacts on 
the expansive process have to be further analysed.

CONCLUSION
Sharing  the  design  of  a  tool  between  designers  (here 
researchers)  and  potential  users  was  made  possible  by 
promoting debates around the use of a prototype and by 
giving  the  opportunity  to  each  participant  to  become 
aware of the diversity of the participants’ points of view 
on cultivar assessment. 
The choice we made, to give the prototype to users so 
that  they  could  “play”  with  it  on  their  respective 
databases,  seems  interesting  in  two respects.  Firstly  it 
gave  the  researchers  insight  into  the  cognitive 
dimensions  of  users’  real  work.  It  secondly  gave  the 
researchers some means to enable the users to stand back 
from their  routine  work and  think about  new ways  of 
using  their  NTF  to  assess  their  cultivars.  Our  design 
strategy resulted in an in-depth redesign of the tool and 
fostered  changes  in  activities  of  both  researchers  and 
users.  Cognitive  activities  of  the  users  were  notably 
disturbed,  in the way of  conceiving an NTF or in the 
methods  used  to  interpret  the  data.  The  researchers' 
modelling  activity  and  their  envisioning  of  users’ 
activities and of the way to deal with heterogeneous data 
sets also changed. 

Two factors seemed decisive in the observed changes: (i) 
the dynamics of collective debates on the model, thanks 
to the use of a prototype, and (ii) the way we suggested 
the users “play” with the prototype that did not exactly 
match their routines. We still need to assess the role of 
these  methodological  factors  in  developmental  issues 
more  fully.  We also  wish  to  examine  how the  whole 
strategy created a dynamic in the three dimensions that 
we  were  studying:  crystallization,  plasticity  and 
development. Finally, we need a better assessment of the 
impact of the framing of our partnership on the diversity 
of  dynamics  that  we  observed  among  the  three 
organizations we worked with.
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