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ABSTRACT: In this paper, made up of parts I and II, we investigate the complex relationships between knowledge, information
and activity in order to study how a system of activity assistance can help the actor to solve his information problems.

Through the example of the completion of a pharmacy thesis, we have tried, in part I, to describe, schematize and model the suc-
cessive phases that make up the whole of this activity. Our method of observation and analysis combined the observation of two
students preparing their pharmacy theses, the reading of five theses and the reading of six books. We thus propose in a table
form, a modelling outline that presents the sequential succession of the ten operational phases describing the completion of a
pharmacy thesis following a chronological order:

(1) Subject definition, (2) Documentary research, (3) Documents analysis, (4) Conceiving of the experimental strategy, (5) Ex-
perimentation, (6) Results interpretation, (7) Writing of the thesis, (8) Administrative procedures, (9) Preparation of the viva, (10)
Viva.

The table also presents the succession of the structural, operational, material and human elements: Referents of the activity, Sub-
ject of the activity, Location of the activity, Identification of the operations, Handled objects, and Actors.

We have refined the activity analysis by drawing up a structured list, showing the organization of the terms related to the differ-
ent operational phases. This work is presented in part I
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1. Introduction

In the 1990s, an essential transformation of work-
ing conditions took place in numerous branches of
industry. The notion of the individual work station
became widespread, resulting in a different approach
to information. The connection of the work stations
to the company network, to wider networks and of-
ten to the Internet has modified the nature of the ac-
tors’ daily professional activity and also of the infor-
mational processes that are one of its components.
Whereas up to now, the development of computer
aided information research systems had been aimed at
uniform interfaces, ze. not depending on the personal
organization of the user’s files, a strong demand for
individual and personal interfaces came out of recent
changes. As Lesk (1995) remarks, people have far bet-
ter tools at their disposal to search in databases than in
their own notes. We are aware that information seek-
ers first seek in the closest sources (personal notes, col-
leagues) and less often in the journals. This approach
is a big challenge: if everything revolves around the
individual, how can we manage the unique and differ-
ent needs that everybody is going to have? How can
we provide a coherent service if the needs differ?

We are aware of the necessity of working in a
framework that takes into account the limits of the
system-oriented paradigm as well as those of the user-
oriented cognitive paradigm. We insist on the prag-
matic nature of the information: it cannot be prebuilt
data which must be presented or be made accessible.
We are convinced that we are concerned with a proc-
ess of interpretation and of cognitive appropriation
that is specific to a given person (or group) and that
depends on the activity in which the person (or the
group) is engaged.

We want to try to apprehend how an actor works,
faced with an information system, this practice being
considered not as an autonomous task (or likely to
be), but as a process within the scope of a certain con-
text. For us, the information process is only a com-
ponent of a production or service activity.

We are resolutely interested in the actor and the
uses of an information system, the use being defined
as the choice and the exploitation of the services and
information media depending on the activity. In the
very specific case of an actor engaged in a professional
activity, we question ourselves on the role paid by the
informational processes in this activity and on the
way the actors get informed.

In this work, we investigate the complex relation-
ships between knowledge, information and activity to

study how a system of activity assistance can help the
actor to solve his or her information problems. In the
same way an activity comes within the scope of time,
it also comes within the scope of an environment and
is part of the elaboration of its environment. It resorts
to an organized grouping of material and above all
symbolic objects. The language used plays a privileged
role in this environment: not only does it stem from
the activity structure and, in this sense, is a constraint
for the beginning actor, but it structures the activity
in its turn. The language is the vocabulary of the ac-
tivity and it refers mainly to the activity. For the ac-
tivity «completion of a pharmacy thesis», a large-scale
work of collection and structuring of the vocabulary
has therefore been undertaken.

We have endeavoured, through this example, to de-
scribe, schematize and model the successive phases
which lead to the completion of a pharmacy thesis
(part I). We have then refined the analysis of this ac-
tivity by drawing up a structured list showing the or-
ganization of the terms related to the different opera-
tional phases (part II). This terminology inventory,
which we call a Structured Terminology Environ-
ment (STE), is complementary to the modelling dia-
gram and can, after a while, be directly exploited dur-
ing the conception of a software for specific applica-
tion to this professional activity.

2. Methodology
2.1 Choice of the observation ground

The choice of the observation ground has been
mainly dictated by the fact that one of the members
of the research team, Pascal BADOR, who is himself a
doctor in pharmacy and Assistant Professor at the
pharmacy faculty of Lyon (Université Claude Bernard
Lyon I) knew very well the university pharmacy en-
vironment. Indeed, he achieved, a few years ago, his
pharmacy thesis in the laboratory of Medicinal Chem-
istry of the pharmacy faculty of Lyon. We could
therefore both benefit from his own experience of re-
search in this field and observe, in this laboratory,
two students in the framework of their daily practice
of the completion of a thesis.

2.2 Observation method and activity analysis

Since we gained from the beginning of our study
by the fact that we already knew very well the profes-
sional environment as well as the activities related to
the preparation of a pharmacy thesis thanks to our
own professional experience, it seemed to us interest-
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ing to implement an analysis and observation method
combining three essential approaches:

e Field observation of two students preparing a
thesis, with the aim of the synthesis of new
chemical compounds potentially having a phar-
macological activity.

e Thorough reading of five theses representative of
the work under study (Audin, 1988;  Bador,
1988; Piveteau, 1997; Roure, 1996; Salvi, 1993).

e Reading of six general works (Liutkus and Mar-
ion 1993; Beaud, 1994; Huguier and Maison-
neuve, 1994; Fébvre and Giordan, 1990; Davis,
1997; Whimster, 1996) related to the preparation
of a thesis and to scientific communication.

This methodology based on three complementary
approaches enabled us to combine both a descriptive
(field work, theses) and analytical (works, professional
experience) vision of the studied activity.

2.2.1 Ground observation

Since we wished to have a real and updated vision
of the activity of preparation of a pharmacy thesis, we
were allowed to observe two students from the labo-
ratory of Medicinal Chemistry of the pharmacy fac-
ulty of Lyon in the framework of their daily practice
over eight days. Our target was to observe and note,
during this time, all of the actions of the students, in
the laboratory as well as in their office and even in
other places like the university library. We also tried
not to influence, or to influence as little as possible,
the course of the different operations that they had to
implement and therefore chose never to intervene
with them to ask them to explain, justify or name the
material used for example. It is true that the observa-
tion was easier for us since we already knew the envi-
ronment quite well, the experimental practices as well
as the words defining the material used. It is quite ob-
vious that, in so short period, we could not see or re-
vise in detail all of the operations carried out in the
framework of an assignment running over a total pe-
riod of three years. Nevertheless, we could observe, at
least partially, and put back in their context the pri-
mary operations carried out as well as the objects
handled during the following operational phases:

e Selective documentary research at the university
library in view to obtain complementary docu-
ments, following to the handling failure.

e Analysis of the documents obtained (student’s of-

fice)

e Conceiving, or rather adaptation, of the experi-
mental strategy following reading of the articles
previously obtained, in the presence of the thesis
supervisor (student’s office)

e Laboratory experimentation: preparation of the
chemical reagents and of the reactional environ-
ment, starting and follow-up of the reaction, iso-
lation and identification of the raw product, puri-
fication, identification and chemical analysis of
the pure product, and notation in the laboratory
notebook.

e Analysis of the results of the chemical experimen-
tation: reading of the spectra and chromatograms
enabling the absolute identification of the prod-
uct (student’s office)

Added to its interest for the activity modelling
linked to the thesis, the ground observation has obvi-
ously enabled us to apprehend the terminology envi-
ronment of the activity studied and to collect a great
number of words related to it (See part II).

2.2.2. Reading of doctoral theses

We found it useful to complete our ground obser-
vations by the reading of five theses defended at the
Laboratory of Medicinal Chemistry. The point of
each of these documents was to give us an accurate
view of a completed assignment presented according
to the customs and standards in use. We must not for-
get that the document «thesis» was really the subject
and mainly the ultimate goal of the student. The pur-
pose of reading the Medicinal Chemistry theses was to
reveal the logic as well as the intellectual reasoning of
the student. Indeed, the first part of the thesis intro-
duces the pharmacological objectives leading to the
objectives of the chemical products synthesis that
must present the desired pharmacological activity; the
whole thing being of course argued by a very com-
prehensive bibliography. The prepared chemical
products are always put in the framework of the logi-
cal sequence of the realized chemical reactions. These
latter are analysed through consideration of the theo-
retical and practical data found in the scientific litera-
ture. The end of the first part introduces and analyses
the results of the pharmacological tests carried out on
the products obtained by the student, these tests being
carried out by a Pharmacology laboratory different
from the Medicinal Chemistry one. The second part
of the thesis is a strictly experimental part, since it de-
scribes in detail the experiments that enabled obtain-
ing each chemical product so as to permit the repro-
duction of all the handlings.
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The reading and analysis of these five theses en-
abled us to go deeper into the following operational
phases of our modelling diagram :

e  Conception of the experimental strategy
e Laboratory experimentation

e  Results interpretation

e Writing

Moreover, these five theses, as they constitute a
terminology corpus of more than a thousand pages of
text, gave us the possibility of substantially complet-
ing the very partial list of the STE words that we had
started to draw up during the ground observation.

2.2.3. Reading of books

The two previous stages were complemented by
the reading of six books presenting the different
phases to implement during the preparation of a thesis
in the biomedical disciplines. Our interest focused
mainly on the phases of first contact between the stu-
dent and his or her future supervisor (Definition of
the subject) as well as on the strictly documentary
phases (Documentary research: database control,
document collecting at the university library). We
have also studied the phase of circulation of the results
(writing of the thesis and of scientific articles) as well
as the administrative phases (administrative proce-
dures). Finally, we have finished with the phases re-
lated to the viva (preparation of the viva, viva)

Here again, the target of our study was to complete
our modelling diagram as well as the structured ter-
minology environment (STE) (part II) of the prepara-
tion activity of a pharmacy thesis.

3. Activity modelling

Our ground observation, as well as the reading of
theses and books presenting the steps to implement in
order to write a thesis, have led us to work out a dia-
gram modelling all of the operational phases toward
the completion of a pharmacy thesis. We would like
to remind you that the assignment, which is the sub-
ject of the thesis, was carried out in the framework of
a laboratory of Medicinal Chemistry with the aim of
the synthesis of new chemical compounds with a po-
tential pharmacological activity.

The target of the overall modelling diagram (Table
1) that we developed, was to present the sequential
succession of the ten operational phases realized,
which must be read from the left to the right:

—_

Subject definition (Définition du sujet)
Documentary research (Recherche documentaire)
Documents analysis (Analyse des documents)
Conception of the experimental strategy (Con-
ception de la stratégie expérimentale)

(5) Experimentation (Expérimentation)

(6) Results interpretation (Interprétation des résul-
tats)

(7) Writing of the thesis, writing of scientific articles
(Rédaction de la these, rédaction d’articles scienti-
fiques)

(8) Administrative procedures (Démarche adminis-
trative)

(9) Preparation of the viva (Préparation de la soute-
nance)

(10) Viva (Soutenance)

N SN S /S
22

These phases obviously correspond to the linear
succession of the basic operational phases that finally
result in the validation of a research work and an offi-
cial graduation. For all that, we must mention that at
certain operational steps of the work, and according
to the results obtained by the student, the latter will
have to go back to some of the previous phases fol-
lowing a loop diagram. For example, if the student,
after the interpretation of experimental results, (op-
erational phase n°6) is faced with a failure of his or
her handling, the student can be led, either in the
simpler case, to resume the experimentation in differ-
ent operating conditions (operational phase n°5) or to
resume a documentary research (operational phase
n°2) to find more information in the bibliography
and to give a new direction to his research, according
to his or her own information and to the one ob-
tained from the student’s complementary biblio-
graphic research. Figure 1, which must be read clock-
wise, presents the chronological succession of the op-
erational phases as well as the possible loops for this
type of work:
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v

7) Writing

Fig. 1 Succession of the Operational Phases related fo the Preparation of a Pharmacy Thesis

These operational phases were put in the general
context of the work and can be read from the top to
the bottom on Table 1. The analysis of the general
framework of the pharmacy thesis has thus revealed a
succession of structural, operational, material and
human elements as follows:

e Activity referents: it is the real aim of the student,
the student’s permanent objective which consti-
tutes motivation and desire to succeed and which,
in case of a failure, challenges the entire research
strategy and even the capacity of the student to
achieve his or her plan.

e Activity subject: it highlights the three big phases
of a research work, i.e. successively the conception
based on elements of bibliographic information,
and intellectual elements of the researcher, then
all the handlings and experimentations in labora-
tory, and finally the phase of lay out - presenta-
tion - circulation of the obtained results so that
they can be known and recognized by the scien-
tific community.

e Activity locating: most operations carried out by
the student takes place in his or her office and in
the laboratory, other places like the office of the
thesis supervisor, the university laboratory or the
room devoted to the viva of the thesis are also
significant places for the student.

¢  Operational phases: all of the other elements are
organized around these 10 phases.

e  Operation identification: identification and enu-
meration of the primary operations presented
like the operational phases following a chrono-
logical order within these phases.

¢ Handled objects: enumeration of the objects and
tools used in the framework of each of the pri-
mary operations.

e Actors: internal and external actors with a direct
contact with the main character of the study,
namely the student preparing a thesis.

4. Conclusion

During the conceiving of our modelling diagram,
we have always considered that the main thread of the
analysis and, therefore, of the presented model had to
be the chronological succession of the operational
phases. In such conditions, the assistance tool for ac-
tivity related to the thesis can then link the surround-
ing elements, such as the locating of the activity, the
elementary operations, the handled objects and the
concerned actors, directly to the surrounding envi-
ronment. If you really want to refine the processes
and take into consideration the details involved in the
framework of the actors, tools and activities, you will
have to immerse yourself in the professional activity
studied and represented by the vocabulary character-
izing it. That is what we did, since, following the
modelling work that we carried out, we endeavoured
to study the terminology environment of the phar-
macy thesis that was the subject of the work pre-
sented in part II.
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