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Executive Summary

The final deliverable of Work Package 5 (WP5) Cooperation Analytics within the
COESO project is centred on Task 5.3, "Observation and analysis of conflicts of
justification between activism and research activities", employing a theoretical
framework and computational methods designed to understand discourses within
citizen science practices of selected pilot projects, incorporating textual analysis.
It introduces the theoretical framework of Boltanski and Thévenot [1991] (2006)
known as "On justification: economies of worth." This framework, encompassing
seven conflicting "orders of worth," offers a lens to understand and analyse the
justification processes in social life disputes. Given the diversity of stakeholders in
citizen science projects, conflicts between different perspectives and values are
valuable for defining citizen science conventions for the sake of accountability. The
methodology employed involves a combination of semi-automation methods and
qualitative analysis for textual data, aligning it with the theoretical framework.
Outputs include dictionaries of keywords signalling different orders of worth, the
results from a feasibility study on two algorithms tested on collected data, and
insights into the Llimitations and opportunities of automated and qualitative
analyses. The lessons learnt emphasise the requirement for future research to
detect and understand citizen science’s moments of conflicts for their
accountability and facilitating reflexivity among stakeholders about their scientific
practices.

1. Introduction

The final deliverable of WP5 Cooperation Analytics of the project COESO
comprises task “T5.3 Observation and analysis of conflicts of justification between
activism and research activities” with a theoretical framework and computational
methods that were built to analyse the discourses between activism and scientific
practice arising during practices of selected pilot projects, including textual
analysis. The task is part of the general goal of WP5 to develop cooperation
analytics, i.e. a set of indicators measuring cooperation practices between
members of pilot projects.

More specifically, “D5.3 Final report on activism and science within Citizen
Science” presents On justification: economies of worth, a theoretical framework
from Boltanski and Thévenot [1991] (2006) that we applied to citizen science
practices occurring during the COESO project. According to Boltanski and Thévenot
([M1991] 2006) the theory of justification comprises a model of seven conflicting
“orders of worth” (grandeurs in French), six initially conceptualised i.e., inspired,
domestic, market, industrial, opinion, civic, and an additional one, i.e. project,
developed later by Boltanski and Chiappello (1999). These orders present a
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plurality of modes of justification in social life disputes that are made explicit. At
the core of the justification theory is how social actors explicate the grounds of
their choices, their behaviour and propositions; the action that is “just” to them
according to a given order of worth, which has its proper virtues and principles to
coordinate the course of action.

Considering the diversity of the stakeholders in citizen science projects, conflicts
between different standpoints and values are not a rare situation but a rather
normal one. The need to elicit these different principles can be traced during each
discourse activity of the on-going cooperation. Detecting these moments and their
expressions should help participants gain some reflexivity on the foundations of
the project and adapt their behaviour based on repertoires of expression of
conflicts using typical registries of language.

We combined semi-automation methods and qualitative analysis to analyse the
textual data with respect to the theoretical framework. Our outputs include first,
two dictionaries with a list of keywords and expressions that signal the different
orders of worth. Second, the results of a feasibility study conducted on two
algorithms that were tested on the collected data. They can be implemented in
further research with a consequent dataset of citizen science practices. Finally,
the report includes the limitations of the automated and quantitative analysis, as
well as the opportunities offered by a qualitative analysis when the text material is
analysed by experts. A qualitative analysis is more accurate for understanding
arguments, identifying situations of conflicts, and moments of justifications
between orders, according to a theoretical framework adopted.

In the following, section 2 presents our theoretical framework, as well as its
application to citizen science practices and computational measurements. Section
3 presents the data collection process with the different Pilots’ datasets and the
selected ones that were used. It also includes the limitations that were faced
during the collection. Section 4 covers the feasibility study for algorithms’
development: an explanation of the techniques used and the results obtained. The
results of the two tests are presented with their respective challenges faced. It
also contains two dictionaries in French and English. Section 5 presents the
results of the orders of worth’s qualitative analysis for pilot 7. The conclusion is
focused on the lessons learned during the realisation of task 5.3 to open up
perspectives in the use of natural language processing based on a sociological
theory in citizen science.
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2. Theoretical Framework: Orders of Worth

Within the COESO project, WP5 cooperation analytics seeks to understand how
new conventions of citizen science practices are being developed by the actors
themselves. Conventions are defined by Boltanski and Thévenot [1991] (2006) as
common benchmarks that enable actors to participate in a collective action. These
common benchmarks, that can be explicit or implicit, enable actors to understand
each other and to cooperate based on principles and values that guide the
coordination of their actions without the necessity of verifying such conventions.
Making these conventions explicit are crucial for making scientific practices robust
and verifiable.

A theoretical framework to extract the elicitation process of novel conventions
within their process of being built between civil society and academia is Boltanski
and Thévenot’s [1991] (2006) On justification: economies of worth. They drew within
their pragmatic sociology, a theory of justification with a model of six conflicting
“orders of worth” (grandeur), i.e., inspired, domestic, market, industrial, opinion,
and civic. Some years later, Boltanski and Chiappello (1999) added one more order
of worth, the one of “project”. These orders present a plurality of modes of
justification in social life disputes. At the core of the justification theory is how
social actors make the grounds of their choices explicit, their behaviour and
propositions; the action that is “just” to them according to a given order of worth.
Through their justification, it is possible to have access to the social actors’
discourse on which new agreements can be reached, the way they evaluate and
orient actions for any purpose. Only some specific moments of interaction will
require these justification procedures, when the “natural” course of action is not
shared anymore, or when it is formally challenged through “tests” or “critiques”, i.e.
situations of disputes with explicit arguments. In these situations, every tacit
natural social signal needs to be expressed, assessed and negotiated through
“compromises” (beyond the more frequent tacit “arrangements”). Social situations
are usually pre-arranged and consist of many features including objects, locations,
rituals, data, etc. Indeed, actors do not engage in actions in the same way if they
are at home, at work, in a church or in a park and each of them will orient
members of the society towards some supposedly shared normal behaviour and
values, where some are greater and more conventional than others.

The “orders of worth” are based on different principles and criteria that actors use
to evaluate the worth or importance of things, such as achievement, solidarity, or
distinction. Their theory offers a way to understand the diversity of practices in
social life and how they can conflict with one another. It is also relevant to
understand negotiation and compromise when resolving conflicts between
different orders of worth. This relates to forms of cooperation in linguistic
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material, as an extension of WP5’s cooperation analytics. It is important to note
that for such a justification theory, the main reference to define orders is
discursive; what actors say in conflicting situations. Indeed, the authors defined
orders from a corpora of manuals that can be considered typical of the best
practices in a given environment (legal document, manual for behaving in formal
dinners, etc.). They systematically extracted the terms used to demonstrate the
value of this specific social world, including the ones mentioning the objects
supposed to be natural in these situations: for instance, at the moment a
chronometer is displayed in a room, the references and the values to be applied by
the participant change radically to become part of the “industrial” order of worth
in which is great what is efficient and controlled.

To understand the orders of worth, initially also called “social worlds”, the authors
refer to the notion of “worth” as to understand the virtues, principles and personal
criteria in given situations where a social actor can be found as: worth something,
worth by somebody, be worthier than... less worthy than.., or be the worthiest.

The first order is inspired, where persons may be more or less worthy inasmuch as
they are all capable of experiencing inspiration. Actions are here justified based on
inspiration, creativity, and aesthetic criteria. For instance, an artist creating a
unique and unconventional piece of artwork can justify his actions as driven by
personal inspiration and a desire to express creativity.

The second order is domestic, which emphasises the importance of familiarity,
routine, and the preservation of the established social order. Actions and choices
are justified based on their alignment with traditional values, customs, and
stability. It’s related to oneself, one’s position and body, reducing uncertainty and
errors of misidentification in personal encounters. Here justification is grounded in
principles of family and care, tradition and hierarchy. For instance, a young person
sacrificing personal career ambitions to take care of an older family member.

The third order is civic, that is focused on the individuals forming a collective,
under legal procedures that allow them to justify their representativity. Here
actions are justified by reference to principles of civic duty, the common good, and
public service. Civic worth is associated with principles of justice, equality, and
public service. For instance, a group of volunteers participating in a cleanup
initiative, motivated by a sense of duty in their neighbourhood and a commitment
to enhancing the cleanliness of public space.

The fourth order is market, where individuals are compelled by their desires to
acquire objects, particularly rare goods with transferable ownership, which involves
a competitive aspect. For instance, rich persons live the high life to own what they
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want like luxury items, which they know how to sell and which is expressed by
their success.

The fifth order is industrial, which is based on efficiency, productivity and capacity
to ensure organisational operations; one can find academia here as it is not limited
to industry. For instance, a manager in a company investing in advanced
technology for reducing costs in production processes, guided by principles of
time optimization, human labour minimization and scientific progress.

The sixth order is opinion, previously called “fame”, which establishes equivalence,
and the worth of each entity (thing or person) depends on the opinion of others,
that is looking to improve its reputation through an extension of its audience.
What is great is what is renowned, famous, despite all other weaknesses in other
orders of worth (one can be famous but considered as incompetent, not
representative, and so on). For instance, a public figure or celebrity adjusting their
behaviour to align with public expectations and maintain a positive public image,
emphasising the importance of public opinion and recognition, especially through
media exposure.

Table 1: Six orders of worth

Inspired Domestic | Civic Opinion Market Industrial
Mode of Grace, non Esteem, Collective Renown Price Productivity,
evaluation conformity, reputation interest efficiency
(worth) creativeness
Format of Emotional Oral, Formal, Semiotic Monetary Measurable,
relevant exemplary, official criteria,
information anecdotal statistics
Elementary Passion Trust Solidarity Recognition Exchange Functional
relation link
Human Creativity Authority Equality Celebrity Desire, Professional
qualification purchasing competency,

power expertise

Source: L. Boltanski and L. Thévenot, 1999, "The sociology of critical capacity",
European Journal of Social Theory, vol.2, n°3, special issue "Contemporary French
Social Theory", (August).

Additionally, as an extension of our main framework, we define the seventh order
of worth, i.e. project (or network) according to The New Spirit of Capitalism of
Boltanski and Chiapello (2011). This order is associated with a managerial and
organisational logic prevalent in contemporary capitalism. The project is a set of
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values and principles that guide economic and organisational activities in a distinct
way from industrial order.

For instance, one can find in this order a social actor initiating and managing
projects, valuing innovation, adaptability, and flexibility in responding to changing
circumstances. It is also about promoting collaboration and teamwork as essential
for project success in a situation where the project is seen as a source of personal
fulfilment and a means for individuals to express their talents and aspirations.

Now the core of the theory is how social actors justify their choices in moments of
dispute between multiple orders of worth interacting to reach a possible
agreement. For example, the industrial order is based on the principles of
efficiency and productivity. In this order, individuals are valued for their ability to
display behaviours based on speed, performance, high quality, compliance with
metrics of various kinds, etc.. The domestic order is focused on the care and
nurturing of family and community. These two orders of worth can be seen as
potentially problematic when interacting, as it can lead to a focus on successful
performance indicators at the expense of other values and social relationships.

Computational implementation of orders of worth

From this theoretical framework, we examine the way these orders can be
identified and analysed within linguistic materials using computational methods
such as natural language processing, that uses statistics, like probabilistic models,
for interpreting linguistic expressions with computer science techniques.

The technical aim within task 5.3 comprises two tasks: identifying if a given
(textual) situation belongs to a given order; identifying a conflict situation to find
trends in discussions of pilots’ projects through keywords and expressions. These
"conflict situations” can be found in communication practices between project
members about the general orientation and priorities of the project or about more
local situations where a critique is formulated about a specific behaviour that is
evaluated and disqualified from a specific order of worth. In this context, the term
"conflict situation" means a communicative moment of dispute, sometimes very
intense, sometimes very soft, but anyway making explicit the opposite valuation of
a situation or a behaviour, or a person.

For illustration purposes, the two following discussions present a fictional
situation of conflicting orders, between two supposedly members of a pilot project
in citizen science that we could use as textual data for automatic processing.
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Situation 1
Personne 1 : Dis donc, je voudrais savoir quand est-ce que les publications du projet
seront mises en ligne ?

Personne 2 : Tu parles de quelles publications ?
Personne 1: Toutes en général.

Personne 2 : Parce que Clara, elle a ses impératifs de publication pour sa revue et
elle vise un public large, donc ¢a demande une réécriture pour toucher l'opinion et
non seulement fournir un compte-rendu. Il doit y avoir des visuels tirés des
événements et des choix de présentation beaucoup plus attractifs, ce qui va lui
demander plus de temps.

Personne 2 : Mais ¢a m’étonne que tu dises ¢a, parce qu’on avait prévu de garder
ces contenus pour vendre une plaquette, parce que c’est prévu dans notre budget,
on doit générer des revenus avec ces contenus audiovisuels ciblés , il nous faut des
acheteurs solvables et donc il nest pas question de les mettre a disposition juste
pour la réputation du projet. Je te rappelle qu’il y a de la concurrence sur ce
domaine et il faut qu’on prenne une part de marché.

Personne 1: Mais trouver un large public et gagner en visibilité c’est une condition
de départ pour réussir a vendre. La, tu fais une erreur de priorité. Tout le monde
sera tres content que ces contenus soient partagés et célébres et cela donnera de
la reconnaissance & chacun et a tout le groupe. Méme si ¢a retarde un peu la
commercialisation, ce n’est pas trés grave.

This discussion displays an opposition between seeking commercial performance
(order of market worth) and pursuing a global reputation through media exposure
(order of opinion worth). No one is intrinsically right or wrong, there is a conflict of
priorities, of strategies that pushes the members to explicit what is worth for
them. It may end into a split, a shift in the project orientation, or a compromise
but this moment of dispute is typical of a justification conflict that can be found
in many projects. All terms can be labelled referring to a specific order of worth
and this detection can be automatized. However, this is a fictional controversy
with many explicit expressions referring to two clearly different orders of worth.
Real situations are much more fuzzy and based on references that are not easy to
elicit, traced and computed.

Situation 2
Personne 1: Nous devons prendre une décision concernant le budget de notre projet
de bénévolat en faveur des sans-abri.

Personne 2 : Oui, il est important de s'assurer que nous avons suffisamment
d'argent pour acheter des couvertures et des vétements chauds pour les personnes
dans le besoin. La compassion et la générosité sont des valeurs importantes pour
notre organisation.
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Personne 1: Oui, mais nous devons également étre conscients de nos propres
limites financieres. Nous ne voulons pas mettre en péril la viabilité de notre
organisation en dépensant trop d'argent. L'efficacité et la responsabilité financiere
sont également des valeurs importantes pour nous.

Personne 2 : Je comprends ce que tu dis, mais je pense qu'il est plus important de
s'assurer que les personnes dans le besoin ont ce dont elles ont besoin plutbt que
de protéger notre budget. La solidarité et l'aide & autrui sont des valeurs encore
plus importantes pour notre organisation.

This discussion, a rather formal and abstract one, not so realistic was produced in
order to conduct a first test of our algorithms. It displayed a conflict between
domestic order of worth (solidarity, care) and budget requirements (market order
of worth).

From a computational perspective, this detection is a difficult issue as we need to
define the conflict communicative situations in on-going practices of pilot
projects, which are not usually made explicit in written communications. They
often happen in spontaneous and informal discussions.

Justification of theoretical framework within citizen science
practices

In citizen science projects, it is commonly supposed that all participants would
share 2 orders of worth at least as a common ground for understanding: the
industrial one (we produce science with all its requirements of argumentation,
documentation, control and publication) and the civic one (citizens contribute to
scientific production of knowledge and this extension of scale is also an extension
of the values that must guide the projects, i.e. the common good and the interests
of large communities, including their explicit recognition as valuable contributors
to knowledge). However, it remains unclear how the balance, the compromise
between these two principles and sets of values will be implemented. Some will
consider that citizens must deliver some information from their observations and
that this is a valuable output for everybody by the extension of resources and data
that is obtained (e.g. crowdsourcing). Some others would consider that the citizens
should be the ones to orient the main goals of a project, for the benefit of some
communities, and that scientific knowledge will be of interest only if it delivers
these outputs for citizens. And many other mix orientations can be found.

What is important, is that since a project is a collective learning experience, these
starting assumptions can be and often must be revised. This is where some
disputes become very profitable for the cooperation, because the implicit
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background framework of all members may need to be refreshed, reestablished,
consolidated, or deeply reconsidered and revised.

Citizen science generates such a cultural challenge between different standpoints
within a project that participants must be aware of this, and consider it as a
normal situation, where some moments of dispute will occur. Being prepared for it
by the detection of emerging conflicts of orders of worth can improve the self
assessment of a project and the negotiation of reorientation, if needed.

The linguistic material produced during any cooperation process is the only source
to trace that and detect these moments. Some projects may be more “talkative”
than others or more prone to self assessment, or more ready to share their data of
their everyday conversations with social scientists and algorithms. These are the
conditions of feasibility that we had to experience and go through which may
explain the limitations of our results.

3.Data Collection

Data collection involved considering the multiple platforms used by pilots. The
diversity of formats and variable quantity of data sources per pilot depended on
the platforms they used, e.g. Gmail, institutional email, Whatsapp, Zoom, hand
written notes, Sharedocs. This was a main lesson learned during the first phase of
our project as explained in the deliverable “Report on Test and Final Development
of the Cooperation Analytics” (COESO D.5.2), URL:
https://zenodo.org/records/6787834.

Guidelines

The diversity of data sources and platforms used posed challenges for data
processing and analysis. Therefore, to standardise the data collection across pilots,
we developed “Data Collection Guidelines for COESO’s Pilot Projects” (see Annex
2). The guidelines allowed us to ensure a minimum of feasibility for data
processing.

The guidelines included:

1. recording meetings systematically when they were took place online,

2. using a template provided for note-taking during the meetings,

3. scheduling meetings in an online calendar with details of the agenda and

members invited,

4. mails specifically categorised as COESO-related communications,
discussions related to the project to be migrated to VERA’'s Mattermost,
6. profile page created proper to the cooperation analytics,

o
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7. documents related to the meetings stored in a common repository in
Sharedocs https:/sharedocs.huma-num.fr via the pilots’ account at
https:/humanid.huma-num.fr

Additionally, we included the posts produced by pilots in COESO’s blog Hypotheses
as we detail later in the dataset section below.

Second round of pilots No. 6, 7, 8, 9, 10

The data collection guidelines concerned the second round of pilots selected in an
open call of the COESO project. 5 new pilot projects were chosen during a process
that ran from November 2021 until May 2022, see
https://coeso.hypotheses.org/about/open-call-fag. For more details see their
specific reports of activities, and blog https:/coeso.hypotheses.org/pilots. We
present them here briefly for the sake of overviewing their goals and the scope
within data for WP5 was collected.

Pilot 6: Digital Mapping with Disabled Citizens (DiMDiCi ): Engaging a group of
people with disabilities in the co-design of an inclusive digital collaborative
mapping tool in Herne, Germany.

COESO Partners: Hochschule fir Gesundheit, Department of Community Health
(HS Gesundheit — Germany), University of Twente, Faculty of Geo-Information
Science and Earth Observation (UT-ITC — The Netherlands), Diakonische Stiftung
Wittekindshof (Germany), Municipal Administration of the city of Herne,
Department of Health (Germany)

Location: Herne, Germany

Pilot 7: Ageing in a Caring Community (AGORAge): Fostering the societal value of
ageing people in an Italian community.

COESO Partners: Rovira i Virgili University (Spain): DAFITS (Department of
Anthropology, Philosophy and Social Work) and MARC (Medical Anthropology
Research Center), ISRAA- Istituto per Servizi di Ricovero e Assistenza agli Anziani
(older adults public service provider, Italy)

Location: Italy

Pilot 8: Women Water Watch (wWw): Mapping water quality from the river to the
glass in Tanzania.

COESO Partners: University of Antwerp, Institute of Development Policy (IOB -
Belgium), Aqua Farms Organisation (AFO — Tanzania)

Location: Tanzania
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Pilot 9: Playful Futures: Sci-fi Living Action Role Play (LARP) ethnography for
Mediterranean coastal communities. Raising awareness about climate change
through gaming activities in Croatian coastal communities.

COESO Partners: Edgeryders OU (Estonia), TANTlab — University of AAlborg
(Denmark), Culture Hub Croatia (CHC) (Croatia)

Location: Croatia

Pilot 10: LUNCH-BOX-MONITOR: Insight into the nutritional quality of school
lunch-boxes to assess food insecurity among primary school children.

COESO Partners: Ghent University (Belgium), Let Us (Belgium), Rikolto Belgium,
Flemish Institute of Healthy Living (Belgium).

Location: Belgium.

Personal data protection

The guidelines ensured data protection following our data management plan
available within the overall COESO DMP (D1.2, last version delivered at M36, URL:
https:/zenodo.org/records/6787951. The ethical and legal aspects are in alignment
with Sciences Po’s and COESO project privacy requirements. The main feature of
these guidelines was that researchers did not access the pilots’ data directly.
Pilots were informed of the data processing purpose and research in advance.
Then, they were asked to provide selected data types from specific sources
themselves following the guidelines. We minimised this way the personal data
collected that was later anonymised for analysis.

Low adoption of guidelines

The adoption of the guidelines by pilots was low as shown in Table 2, the data
sources that were exploited vary across pilots. The most complete dataset was
provided by one Pilot No. 7 with 5/6 sources, followed by three Pilots No. 8, 9, 10
with 4/6 sources, and Pilot No. 6 with 2/6 sources.

Table 2. Data collected per pilot based on the different sources exploited in the

guidelines
Pilot No. | Meeting Meeting Emails Profile Calendar | Hypothes
minutes | recorded page es
Pilot 6 no no no yes no yes
Pilot 7 yes yes yes yes no yes
Pilot 8 yes no yes yes no yes
Pilot 9 yes no yes yes no yes

COESO - Deliverable 5.3
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Pilot 10 yes no yes yes no yes

The low adoption of these guidelines had three reasons.

The first reason was that this required additional work for pilots as new protocols
had to be integrated into their daily practices that were initially not consistent
through time, nor made in a digital support by default, for instance when some
team members in Pilot 8 were doing field work without any digital dispositif.

The second reason was that these guidelines required separating COESO related
data with other types of data produced in their occupation. Therefore, this division
of data types and transmission to WP5 demanded additional work from pilots.

The third reason, that only concerned one pilot No. 6, was that they were
collecting sensitive data. Therefore, to ensure their data subjects’ privacy and a
high level of compliance with their institution, they decided to not share their data
with COESO, even though it was originally planned.

Overall it was a challenge to find a balance between standardising practices
across pilots that would contribute to create conventions in citizen science, and
allow them to preserve the diversity that characterises each pilot, since that was
one of the main sources for selecting them in the open call.

Text pre-processing

Preprocessing and cleaning datasets are crucial steps in preparing data, both
structured and unstructured, for natural language processing (NLP) tasks. These
steps help ensure that the data is in a suitable format for analysis and modelling.
Data preprocessing involves a combination of manual and automated techniques
that we applied in our corpora as explained in detail in our previous deliverable
“Report on Test and Final Development of the Cooperation Analytics” (COESO
D.5.2), URL: https:/zenodo.org/records/6787834. While automation can handle
repetitive and standardised tasks efficiently, manual intervention is often
necessary for tasks that require domain expertise, nuanced decision-making, or
handling specific nuances in the dataset.

There were six main tasks of pre-processing:

1. Scraping text from Pilots’ hypotheses blog
https://coeso.hypotheses.org/category/blogposts/pilots.

COESO - Deliverable 5.3
Page | 15


https://zenodo.org/records/6787834
https://coeso.hypotheses.org/category/blogposts/pilots

This textual data was relevant as an output of the pilots’ cooperation practices in
continuous production during their projects. Not all pilots planned scientific
publications or have not published articles during the project. Therefore, the blog
hypotheses developed within COESO was a main source of keeping track of the
on-going outputs of the pilots’ activities as every pilot published posts after every
main activity they conducted.

The code for data extraction and analysis is available at:
https:/github.com/yuma-ando/COESO Cooperation Analytics/blob/main/Notebook
/Script for scraping.ipynb

2. Text extraction from COESO WP5’s generic email addresses created for
pilots.
Following our data collection guidelines, there were five email addresses, one for
each pilot, that were created to collect dedicated data about cooperation
analytics. These were:
coesopiloté@sciencespo.fr
coesopilot7@sciencespo.fr
coesopilot8@sciencespo.fr
coesopilot9@sciencespo.fr
coesopilot1l0@sciencespo.fr

This textual data included on-going communication practices, email exchanges,
between members of a pilot project. The extraction was done from those email
addresses to which WP5 had access. The extraction required additionally to
separate textual data from metadata (i.e. senders, C.C, timestamp).

The code for extraction is available at:

https://github.com/yuma-ando/COESO Cooperation Analytics/blob/main/Notebook
[Tool for extracting filtering and cleaning GMAIL data.ipynb

3. Standardisation of textual data extracted from different sources.

This required data automatic cleaning by removing unnecessary special characters,
or symbols, converting it to lowercase, removing stop words, and stemming or
lemmatizing words. Furthermore, it also required manual cleaning including the
elimination of greetings, signatures at the end of the email, as well as structuring
of separated sentences in units after commas and dots for analysis. There were
two iterations for this process. The cleaning included also identifying and removing
duplicate records from the dataset as well as identifying and handling outliers that
may affect the quality of the data.

An example of the standardisation code is available at:
https:/github.com/yuma-ando/COESO Cooperation Analytics/blob/main/Notebook

/Changes_in_work_formalisation_and_Moments_of work_revision.ipynb
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For the detailed description of these three first processes, see sections “Data
structure study” and “Extraction and analysis methods” in deliverable “Report on
Test and Final Development of the Cooperation Analytics” (COESO D.5.2), URL:
https:/zenodo.org/records/6787834

4. Conversion of video files.
For the recorded meetings it was required to convert the format from MP4 to MP3
for transcribing the audio data and separate it from the video data that was not
going to be used.

5. Automated transcription of videos.

The recorded meetings selected for analysis were from Pilot 7 (who had a more
complete and consistent recording of their meetings, see datasets section). The
audio files of videos were transcribed from format MP3 with Whisper (Openai).
“Whisper is an automatic speech recognition (ASR) system trained on 680,000
hours of multilingual and multitask supervised data collected from the web”
Source: https:/openai.com/research/whisper. A speech-to-text task was
accomplished. In order to be GDPR compliant, an open source version of Whisper
was locally installed on the team member’s computer and the meeting data was
locally transcribed into a text file. Whisper was used as a command line
application.

6. Automated translation of videos.

A translation of audio files’ transcription was coupled with the speech-to-text task
previously done, namely the output text file was automatically translated from
Italian to English with Google Translate via API. Source:
https://cloud.google.com/translate/docs/reference/rest/. The idea was to analyse
its quality to be able to translate the different languages used by pilots in future
development. Pilots were communicating in eight languages; spanish, english,
french, portuguese, italian, german, africans, dutch. However, only few did it
punctually, e.g. during COVID (first round of pilots) and they were not doing it
systematically. That is why we focused on pilot 7.

A qualitative review revealed however that the nature of conflict is often expressed
in a subtle way, which requires text data as close as possible to the original audio
file. Given a loss in data quality during the speech-to-text task, the transcription in
the original language was finally preferred.

The translation task was based on the same script as the one used to standardise
the textual data. (See task 3 Standardisation of textual data extracted from
different sources).
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There were two main datasets built from our data collection process of pilots.
Textual data from hypotheses blog, and textual data from emails and meetings.

On-going activities of pilots: Blog hypotheses’ outputs

The blog hypotheses is a useful textual corpora where each pilot has a page. Pilots
continuously published posts throughout their activities that could be linked to
the orders of worths. Although the corpora consists of pilots explaining their
practices once they are finished, and not their ongoing practices, we found their
continuous publication to be a starting point for translating the theoretical
framework into computational models.

The five blogs analysed were the following:
1. Pilot 6 | Digital Mapping with Disabled Citizens in Germany |
https:/dimdici.hypotheses.or

2. Pilot 7 | Ageing in a Caring Community | https:/agorage.hypotheses.org/

Pilot 8 | Women Water Watch | https:/waterwatch.hypotheses.org/
4. Pilot 9 | Playful Futures: sci-fi Live Action Role Play ethnography for

Mediterranean coastal communities | https://playfutures.hypotheses.org/
5. Pilot 10 | Lunch-Box-Monitor | https://lunchbox.hypotheses.or

w

A first sample test was built on two pilots’ blogs from COESO’s first round of
pilots:

Pilot 2 Dancing Philosophy https:/dansophie.hypotheses.org/

Pilot 3 Social Evolution & Mafia https:/usbc.hypotheses.org/

22 posts of blogs were extracted and analysed from those two blogs, this included
French and English transcriptions as they were not all published in the same
language. The translation allowed us to have multiple datasets to try the models’
accuracy in different languages.

On-going oral and written communication: Mails and meetings
Mails
Four pilots provided their email exchanges for a dataset composed as follows:

Table 3. Mail dataset
Pilot No. Qty. Period

6 0 N/A
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7 47 Aug.2022-Feb.2023
8 35 Jul.2022-Nov.2022
9 74 Jul.2022-Nov.2022
10 62 Oct.2022-Jan.2023
COESO WP5 members 196 Mar.-Jul. 2022

Preliminary tests were conducted by creating a dataset of email exchanges
between two members of COESO WP5.

In addition to the standardisation issue raised above, the nature of the message
exchange involved two practical challenges for the text analysis of this study.
Firstly, the majority of exchanges are rather factual messages, including the
information about the meeting date and other greetings. We seldomly observe a
substantial discussion concerning the orientation of the project where any sort of
justification is explicitly argued. Secondly, given the temporal separation of
exchanges, a confrontation of arguments is difficult to identify. Since a message
tends to convey a set of information at the same time, there is no continuous
discussion on a specific subject. With the presence of additional information and
sentences on other topics, a conflictual moment is hardly spotted in text analysis.
For those reasons, the text data from mails was not the primary source of data
used in this study.

Meetings

Three pilots provided meeting minutes, and one pilot provided meeting recordings
for a dataset composed as follows:

Table 4. Meetings dataset

Pilot No. Qty. Period

6 0 N/A

7 8 mp4 videos, 4 Word Sept. 2022-Apr. 2023
documents, 17 PDF
documents

8 7 Word documents Jun.-Nov. 2022

9 10 Word documents Jul.-Nov.-2022

10 0 N/A

The meeting meetings presented three main problems for analysis:
1. Insufficient data in terms of size and period
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2. Text written as summaries of conversations
3. Speakers were not identified systematically across sources

We selected Pilot 7 meeting recordings as the most useful resource for analysing
orders of worth. The videos provide real-time interactions, explicit discussions,
within a longer period of time than the meeting minutes provided by other pilots.

Therefore, Pilot 7 was selected as our experimental case for the analysis of orders
of worth. The following sections of the deliverables are focused on this pilot.

4. Feasibility Study: Algorithms’ development

For analysing text corpora based on the theoretical framework defined we
conducted a feasibility study for the development of algorithms testing two
techniques: word2vec and a combination of semantic similarity and zero-shot
classification.

The goal was to develop an algorithm which can detect potential moments of
conflicts (and how those conflicts are based on a confrontation of different orders
of justification) in a continuous process, so that the algorithm can monitor the
interactions between numerous members of a collaborative project, using different
sources of information (written documents, blogs, deliverables, meetings, etc.).
This goes beyond Boltanski and Thévenot’s original research - their sources were
"pre-categorized" through the background knowledge that a certain text belongs to
a certain context.

The first iteration was based on Word2Vec algorithms where we used a dataset of
emails, of two COESO members for the first development, and of all pilots to
conduct further tests on their practices. These algorithms main function was
identifying and matching keywords with orders of worth. In other words, the idea
was to extract semantic fields from the given texts and compare them to the
existing keywords, which belong to the "orders of worth" However, after a
qualitative analysis of the results, it was identified that the algorithms did not
provide any relevant result by retaining keywords for potential conflict
identification according to the sense of the communication taking place. Yet, we
produced a list of keywords and signals of expressions from the theoretical
framework for future research.

The second iteration was based on a combination of two tasks: firstly, semantic
similarity based on sentence-transformers model to refine the identification of
keywords, and secondly, a zero-shot classification of sentiments expressed in the
text. This variation of sentiment analysis served only in a limited manner to the
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analysis as a preliminary identification of moments of conflicts according to more
or less negative tones in sentences.

The first algorithms tested were based on the word embedding through word2vec
technique. They were tested on different text corpora: emails from COESO
members, blog posts produced by pilots, minutes and pilots’ emails.

Word2vec' “is a technique for natural language processing (NLP) published in 2013.
The word2vec algorithm uses a neural network model to learn word associations
from a large corpus of text. Once trained, such a model can detect synonymous
words or suggest additional words for a partial sentence. As the name implies,
word2vec represents each distinct word with a particular list of numbers called a
vector. The vectors are chosen carefully such that they capture the semantic and
syntactic qualities of words; as such, a simple mathematical function (cosine
similarity) can indicate the level of semantic similarity between the words
represented by those vectors”.

A first approach taken was semantic search and matching for detecting the
different orders in text according to the literature and classifying them within
specific sentences in corpora.

The methods tested included computing similarities based on a specific metric
called cosine similarity, in order to find similarities between different word
embeddings, while taking into account relative importance(weight) of different
terms through TF-IDF. The word embedding was calculated based on a
pre-trained dataset “glove-wiki-gigaword-50% which is available in Gensim Python
library (see below for a more detailed description).

The process consisted in taking all data from email users as input, pre-processing
it and then applying semantic search. It searches for those parts of the text in the
input data that are most semantically similar to the vocabularies of the 7 orders of
worth described above. This approach is interesting in view of omitting one of the
most difficult stages of processing for a computing system, namely the selection
of conflict situations. However, results are not always accurate and it requires
manual validation by a human. We especially noticed that the distinction of
different logics of justification is not clearly established in the output, where the
same sentence can be pointed out as semantically similar to various types of
justifications.

' Source: https://en.wikipedia.org/wiki/Word2vec
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To provide a more detailed description, four measures were applied using Gensim.
Gensim? “is a Python library for topic modelling, document indexing and similarity
retrieval with large corpora” in natural language processing (NLP).

The first measure applied was "Term Frequency-Inverse Document Frequency
Model." It is a statistical measure used in information retrieval and text mining to
evaluate the importance of a word in a document relative to a collection of
documents. The TfidfModel in Gensim is used to transform a bag-of-words
representation of a document into a TF-IDF weighted representation.

The second measure applied was the WordEmbeddingSimilaritylndex class from
the gensim.similarities module. Word embeddings are dense vector
representations of words in a continuous vector space. They capture semantic
relationships between words. The WordEmbeddingSimilarityindex in Gensim is a
similarity index that computes the similarity between documents based on their
word embeddings.

The third measure applied was the SparseTermSimilarityMatrix class from the
gensim.similarities module. A term similarity matrix measures the similarity
between terms (words or phrases) based on their co-occurrence patterns in a
corpus. The SparseTermSimilarityMatrix in Gensim allows for efficient computation
of term similarity using sparse matrices, which can save memory and
computational resources.

The fourth measure applied was SoftCosineSimilarity class from the
gensim.similarities module. Soft Cosine Similarity is a metric used to calculate the
similarity between documents, taking into account semantic similarity between
words. It uses the cosine similarity metric after applying a technique called soft
cosine. Soft Cosine Similarity is especially useful when dealing with text data
where synonyms or related terms are important for similarity measurement.

The code is available at:
https://github.com/yuma-ando/COESQO Cooperation Analytics/blob/main/Notebook
/Orders of Worth Semantic _search and Matching.ipynb

2 Source: https://pypi.org/project/gensim/
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The first test was using two dictionaries in French and English from the theoretical
framework for training NLP models. It is a list of keywords corresponding to the
orders of worth, which allows the theory to be adaptable to data analysis. Given its
length, the list can be found in Table 5 (see list of tables). It compiles the common
principles of the seven orders of worth from our theoretical framework. These are
the principles that guide the data analysis and computational methods in task 5.3
in order to extend the repertoires and to detect the various justifications within
pragmatic context of cooperation. They are presented in French from the authors’
original text. The translated version for processing in English (Table 6) can also be
found in the list of tables.

Word2vec’s Results: Non-significant

The results obtained from Word2vec algorithms lack robustness. There were
several errors found in the orders that were identified automatically.

The analysis of textual corpora with word2vec algorithms did not provide
significant results for three reasons. The first reason is the lack of a sufficient
quantity of data. The second reason is that the posts were produced within
communication strategies of publishing the results for COESO. This setting did not
provide enough material where conflict situations of orders of worth could be
identified. Therefore, our deliverable does not provide any further result about this
algorithm. However, the list of keywords is useful as a preliminary exploration for
future development that requires more data available. The third reason is that the
model was simple for the accurate identification of conflicting orders of worth, as
it was limited to matching keywords with the sentences of each speaker without
providing any link to the whole argument. For instance, the table 4 below shows
the identification of three orders “inspiration, opinion and civic” in the text
extracted from the hypotheses’ posts of Pilot 3.

Table 7. Three orders of worth with their corresponding keywords according to
sentences from hypotheses’ blog

Inspiration: |Matches: [faire', 'corps', 'je', 'faire', ‘faire’, 'faire’, 'faire’]

la journaliste , il s agit de faire | expérience de se « constituer une expertise
au fil de la recherche , en partant d une base de connaissance la plus «
neutre possible , pour pouvoir ensuite analyser son cheminement dans le
cadre d une restitution sur le processus de notre recherche .
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Matches: ['journaliste', 'orienter’, 'grand public', journaliste’, 'journaliste',
‘journaliste’, ‘cause’, 'journaliste’, 'journaliste’, 'journaliste’, 'presse’,
Opinion: 'journaliste’]

celles et ceux qui connaissent déja notre projet , nous avons déja dit que cette
recherche est menée par deux profils différents : un chercheur en sciences
politiques et sociales et une journaliste .

, pour le projet , il était justement important qu il y ait un regard suffisamment
neuf pour que le chercheur puisse apprendre orienter la restitution de son en
se concentrant principalement sur les points qui peuvent intéresser le grand
public et donc sortir de sa bulle d expert, celle qu il cdtoie depuis des années
et ou il peut se retrouver n qu avec des interlocuteurs « qui savent déja de
quoi il parle .

Matches: ['base’, 'solidarité', 'justice’, 'justice’, 'loi', 'lutte’, '‘comité’,
Civique 'base’, 'loi]

comité’,

la journaliste , il s agit de faire | expérience de se « constituer une expertise
au fil de la recherche , en partant d une base de connaissance la plus «
neutre possible , pour pouvoir ensuite analyser son cheminement dans le
cadre d une restitution sur le processus de notre recherche .

There are two major issues we can observe. In the table there are few matches of
words per order and they are repetitive. The keywords are not discriminant enough
between orders. Therefore, the sentences are identified several times in different
orders. The analysis of the second round of pilots did not provide significant
results either.

The second algorithms tested were based on a combination of
sentence-transformers model and zero-shot classification. They were tested on
pilot 7’s meeting recordings that were transcribed and translated.

First, for Semantic Textual Similarity, we used the sentence-transformers model
which will transform sentences into a dense vector space composed of 768
dimensions. The model used, called “stsb-mpnet-base-v2” is publicly available®.
Using this model, we processed each sentence from the meeting and calculated
cosine similarity with a provided list of keywords for each argument. This list of
keywords corresponds to the dictionary previously built within our theoretical
framework. The idea of using sentence-transformers model is, in comparison with

3 Source: https://huggingface.co/sentence-transformers/stsb-mpnet-base-v2
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our previous attempt with word2vec approach, to take a sentence rather than each
word as a unit of analysis to identify the idea conveyed in each sentence. This
approach helps identify how closely related the content of each sentence is to the
specified keywords.

In other words, this model helps gauge how similar sentences are in meaning. It is
like a tool that reads each sentence from a meeting and checks how closely it
aligns with a given list of important words related to each argument. The model
helps to understand the context of discussions by measuring the similarity of
sentences to key terms.

Second, a zero-shot classification was implemented in parallel to classify the
sentiment in each sentence. This approach was undertaken as a response to
another challenge encountered in the previous attempt ; identification of order of
worth itself does not reveal a moment of conflict. Inspired by the model available
at facebook/bart-large-mnli, we applied a zero-shot classification technique to
label each sentence without any training dataset. This involves pre-classifying
each sentence into one of three exclusive categories: 'agree, 'disagree, or 'neutral.
The goal was to help process a large quantity of email exchanges in an automatic
way for pre-identifying moments of agreement or disagreement within the corpus
for the researcher’s post analysis. The model, trained on various natural language
inference tasks, is employed to classify sentences without prior training on the
specific task at hand. This implies that the data was directly put into the machine
for recognition of orders of worths.

In other words, this model quickly sorts sentences into buckets based on their
stance—whether they align, differ, or remain neutral. This way, we can pinpoint
moments of consensus or divergence in the overall body of text.

Sentence-Transformers and zero-shot Results: Non-significant

Contrary to our expectation, the result obtained from the second approach did not
significantly improve the identification of conflictual moments where a
confrontation of different orders of worth is observed. Difference sentences
identified by this model were still close to the ones identified by the model using
Word2vec, and the identification still lacks robustness.

By examining the results, three possible reasons were raised to understand the
difficulties in identifying a potential moment of conflict in the data.

Firstly, the output reveals that a disagreement is highly dissociated from a conflict
in the analysed data. A close check of different moments of disagreement reveals
that a negative sentence on a factual event is classified as a moment of
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disagreement. For instance, an informal conversation where a member informs the
rest of the team that another member is not attending the meeting can be
classified as a disagreement even though no relevant order of worth can be
identified.

Secondly, the scarcity of the target conflict moment in the data is a crucial factor.
While developing a model capable of detecting a moment of conflict with different
types of justifications, the existence of such a moment is not at all estimated. In
order to come up with potential moments, the threshold of detection, such as a
probability associated with the classification, was lowered ; this clearly induces a
strong bias in the accuracy. As described concerning the email data, the presence
of conflict, or any explicitly explained justification, might be simply missing or too
‘rare’ to be detected in the team discussion as well. The scarcity of the target
category is a challenge when developing an algorithm which is supposed to find
one. The original work of Boltanski and Thévenot detected conflicts of justification
only within textbooks used as reference for each order of worth, and they mostly
appeared as explicit critiques. Our requirements are more of a pragmatist kind, the
analysis dealing with real life exchanges. This can partly explain the challenges we
faced.

Thirdly, the unit of analysis should be adopted according to the type of data. In
well written and structured text data such as official documents, each sentence or
paragraph conveys different ideas. A sentence or a paragraph can therefore be
considered as a meaningful unit of analysis to compare the similarity to detect
orders of worth. However, in case of oral team discussion, the meaning of each
sentence is determined in a larger context, where different speakers interact. The
interaction plays a central role to convey different ideas, and an opposition or a
conflict might not be explicitly understood in a single sentence. Contrary to
structured text data, a clear unit of analysis is not identifiable ; there is no
meaningful group of texts like a paragraph or a document. In this type of data, a
categorization is necessarily based on partial information, which leads to a wrong
classification or an omission of important information. The inaccuracy in the
identification of order of worth might be partly related to this issue, namely that
the model is not capable of finding a justification because of the sentence-based
split of text data.

The script is available here:
https://github.com/yuma-ando/COESO_Cooperation_Analytics/blob/main/Notebook
/Zeroshot sentiment analysis with bert similarity Italian.ipynb
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5.Results Orders of Worth Pilot 7

Even though the original idea was to develop a semi-automated way of
understanding the text data from an existing and pre-trained model, the lack of
robustness and the presence of non coherent detection in the previous results
suggested that the data should also be relevant for our development effort. We
therefore decided to conduct an in-depth qualitative reading of the original text
data by a specialist to further understand the underlying issues. This in-depth
qualitative study was conducted by sociologist researcher Dominique Boulier in
the original language of the team meeting, namely in Italian.

This section will firstly present the result of the qualitative analysis of the text by
an expert, and secondly highlight the major challenges concerning how the manual
and in-depth annotations of a corpus can be technically translated into a
computational method. The analysis of the trends in discourses for each pilot was
not possible as planned in task 5.3 given the limitations explained in this section.
However, we found major lessons learned that we present for future research at
the end of the section.

As part of task 5.3 we were looking to identify local portraits of specific
controversies and of their eventual resolution. After building a theoretical model,
with a list of keywords and signals we were more specifically, identifying conflict
situations between orders. Our first insight was to get into the material only when
some conflicts were occurring or when the various orders of worth classified
within the same data set and sequence of communication were significant. And
then the manual analysis will take place, to interpret the situation and its
motivations, its significance for the cooperation process.

Since we did not get any correct model to detect either the right orders of worth
or the situations of conflicts, we decided to proceed with a qualitative approach.
The expert would read the text extracted from the dataset of pilot 7 (only this one
for tests purposes) and check the classification of orders of worth that can be
done and at the same time detect where the situation was on the verge of
conflict.

The classification of orders of worth worked pretty well manually, provided that
the reviewer has a good knowledge of the topic and goal of the pilot. This is where
the linguistic models are still lagging behind, since they do not have any semantic
capacity and no relationship of any kind with the “real world” of actors and its
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own ontology, its own dynamics of relationship between members and so on. The
statistical work of classification can then be improved by this input from human
expertise so that the vocabulary gets more precise and specific to the context.

Given the limitations of identifying conflicts, we were not able to find eventual
resolutions of those conflicts for pilot projects. However, interesting lessons came
from the detection of conflict or of moments of justification. Some conflicts may
appear within the same order of worth (when a member criticises another member
about his/her loyalty and refer to the superior requirements of trust in a group, or
about the productivity and refer to the superior principle of collective efficiency
and delivery constraints. Other conflicts are referring to different orders of worth
but very often are not so conflictual because they are part of the challenges of
assembling diverse people and fulfilling different types of expectations and
requirements from various stakeholders. We may say that in citizen science, this is
the most common situation when one tries to combine quality of scientific results
and ethical principles of cooperation with citizens. But this is not considered as
conflictual, since it is the everyday job of making compromises (this concept is a
key feature of the original theoretical model and maybe we underestimated it
during our investigation. In citizen science, one learning outcome might be to learn
how to negotiate with these conflicting purposes and values without getting into a
real conflict. We did not find any situation of radical conflict that could make a
project split or fail (however this does exist in cooperation processes).

A final remark may help understand the problem of detection of conflict in
cooperation processes. One clear indicator of a tension, a radical critique or a real
conflict was the change in language formalism. To be clear, this is when members
start using slang or bad language. It does not mean a lot about the type of conflict
as such but when one stops over these shifts of styles of expressions, with a
deeper investigation, it is quite easy to understand whether it is a conflict of
judgments within one order of worth (rather easy to solve) or a conflict between
different orders of worth which is much more difficult to handle since the
perception of the situation differ radically.

An in-depth manual analysis of the data confirms the technical challenges in the
implementation of orders of worth for identifying moments of conflicts in textual
corpora. Consequently, a comparison of those conflicts with the cooperation
analytics to detect patterns of online behaviour was not feasible as initially
planned.
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Firstly, as the example above showed, a sentence is not always the unit of analysis.
A justification can be expressed only in a small part of a sentence, or sometimes
over multiple sentences. This is due to the fact that the text data we are dealing
with comes from an informal context of a team meeting. Members speak
instantaneously in an interactive environment; the text data can only be
understood in a context, where a meaning can be only fully understood in the
interaction or other behaviours such as hesitation or repetition can play an
important role. Another typical example of the technical limit is an implicit
expression, when the sentence is not even terminated (e.g. “But it also means....
You know what | mean.”). This type of sentence cannot be simply transformed into
any vector, because the word is simply missing. A larger set of sentences should
therefore be used as the unit of analysis, but no explicit rule can be established in
oral conversations how to delimit the meaningful unit of analysis. This is even true
as the qualitative study also showed in some cases that only a group of dozens of
sentences revealed a meaningful understanding of different orders of worth at
stake.

Secondly, the conflict itself is rarely manifest, and even avoided. While this was
exactly the target moment to be detected, such a moment is scarce in the data.
An algorithm of detection can only be efficiently developed and tested when the
target category is clearly identified. Given the limited amount of data, we were
unable to work on informative data on order of worth. If there were any citizen
science project where a strong internal conflict hampered a successful
achievement of the project, the implementation of the algorithm would have been
more robust since it would have been more explicitly tested.

Finally, the translation between a human-based qualitative reading and the
codification of the result is not straightforward. The different models that were
tested are based on a specific task ; comparison of similarity or classification into
specific categories. One possibility of improving the algorithm we tested was to
fine-tune the existing model by feeding the qualitative study’s result as extra
training data. However, in order to fine-tune the model, the output of the
qualitative study should be mathematically expressed, for example by a binary
coding with 1 indicating a presence of conflict and 0 if not. Given the limit related
to a unit of analysis and the ambiguous nature of the real conversation (e.g. “not
necessarily a conflict”), the qualitative study could not be used for fine-tuning.
This discrepancy between the specific and explicit task of different computational
methods and in-depth but more nuanced readings from an expert highlights
another technical limit.
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Conclusion: Lessons Learned

The development of task 5.3 allowed us to conduct a feasibility study of
algorithms’ development that is useful for future research. The approach was
novel in terms of conceptualisation of sociological theories for the use of natural
language processing techniques in citizen science. The dictionaries were compiled
from Boltanski and Thévenot (who labelled them into each order of worth) and
then we extended it with various NLP tests in order to process the whole corpus,
from similarity detection. However, we faced data collection and technical
limitations for going in-depth in the analysis of pilots’ textual corpora as planned,
namely identifying portraits of controversies for pilots was not possible.
Consequently, we did not achieve going to a next phase for the analysis of pilots’
conflicts and their eventual resolution. The comparison of their cooperation
practices was only possible within the development of indicators in cooperation
analytics (see deliverable 5.2) but not within the framing of the orders of worth.

At the theoretical level, the application of the theoretical framework of orders of
worth to analyse text corpora from citizen science pilot projects was limited.
Despite the linguistic subtlety of the approach, its technical implementation
proved challenging, as well as its identification given the content of the exchanges
between members in a team that were transmitted to WP5. Indeed, the
expectation that cooperation would mobilise orders of worth did not unfold as
anticipated. Calculating these orders of worth, while aimed at accountability for
citizen science projects, did not emerge as the primary focus for pilots. There was
a limited occurrence of moments of conflicts and a scarcity of explicit
justifications, even with the extensive manual and qualitative analysis we
performed on the data collected. Such scarcity hindered the adaptation of our
theoretical framework and our desired depth of analysis. Unlike the theoretical
framework based on orders of worth’s conflicts, we observed a lack of
generalisation and formality in the citizen science projects under study. A
tendency to remain at a low level of justification made it difficult to identify
negotiations between orders of worth. We observed in the pilots’ exchanges mainly
moments of finding compromises in project management or local arrangements;
rather essential components of genuine cooperation and not formal conventions of
scientific practices.

The complexity of citizen science and its accountability, comparable to classical
science, is underscored by the need for explicit explanations in scientific
procedures and publications. Challenges arose in explicitly validating the mobilised
orders of industrial (i.e. where academia can be found), raising questions about the
level of formality of citizen science at this point. Attempts to place citizen science
within a conventional framework of orders of worth might suggest that there is a
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predominant civic order in question over scientific rigour. As of today, there are
myriad implicit processes in citizen science that are hindering the identification of
distinct citizen science cooperation practices. The absence of formal identification
procedures and the pilots’ reliance on implicit approaches calls for a future effort
to formalise citizen science, providing clearer criteria for justification in this
domain.

At the computational level, for the purpose of implementing a theoretical
framework in citizen science practices, various computational approaches and
Natural Language Processing models were tested (keyword search, construction of
semantic vectors and application of few-shot and zero-shot learning models).
However, none of them provided robust results.

The first reason is that the detection of such communicative situations is too
sophisticated for existing technologies and it cannot happen without human
intervention. Therefore, the approach taken in WP5’s project development was a
semi-automated calculation performed after a first manual intervention from
domain-experts identifying the conflict situations and classifying it within specific
orders of worth to train models that could serve for further development. The
starting point was two dictionaries of orders of worth, in English and in French.
After the samples of potential examples of conflict situations were sent by the
pilot projects, we processed the data according to the dictionaries manually built
from the theory.

The second reason is that those models require a high volume of data that we
were not able to collect. We faced limitations in the data collection process such
as the variety of platforms where pilots run their activities, different data formats,
and the lack of standardisation of processes which lead to receiving a lot of
unstructured data.

The third reason was the variety of languages proper to pilot projects, this posed
additional challenges for text processing. The techniques available for translation
were not accurate enough. For instance, after analysing the translation of Italian
text to English, the sense of the certain arguments was lost. In future research, a
minimum of diversity should be ensured, and ideally focus on one language first
for obtaining better results in natural language processing. At the current stage of
technologies available, English is the most accurate language that can be analysed.

All these limitations must be considered as recommendations for next steps in the
directions of understanding better the stakes of cooperation. This is specifically
the benefit of deploying NLP techniques with the requirements of robustness that
are rarely obtained in qualitative research.
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coeso

connecting research and society

Data Collection Guidelines
for COESQO’s Pilot Projects

WP5- Cooperation Analytics

By Dominique Boullier, Jessica Pidoux

Guidelines:
1. Meetings
e Minutes for each meeting should be written down
e The minutes’ meetings should use COESO template
e Shared them with us in a document, see section 6 Documents for more details

2. Calendars

COESO - Deliverable 5.3
Page | 33



e A calendar app should be used for invitations to meetings, in the invitation include the
topic meeting
e For calendar invitations, in the list of invited users, add in C.C your corresponding
generic email for the cooperation analytics:
o coesopilot6@sciencespo.fr
o coesopilot7 @sciencespo.fr
o coesopilot8@sciencespo.fr
o coesopilot9@sciencespo.fr
o coesopilot10@sciencespo.fr
e For in-depth analysis you have to export the calendar data in the parameters section
of your calendar.

3. Mails

e When sending COESO-related mails, add in C.C your corresponding generic email
for the cooperation analytics:

coesopilot6@sciencespo.fr

coesopilot7@sciencespo.fr

coesopilot8@sciencespo.fr

coesopilot9@sciencespo.fr

e Mail subjects should include the word [COESOQO] for data analysis purposes

O O O O O

. Discussions

e Mattermost is fully integrated in VERA. When a project is created in VERA a private
dedicated channel is activated in the OPERAS Mattermost instance, accessible at
the URL https://messaging.operas-eu.org/. All members of the project team are
automatically added to this channel, which is therefore ready to be used for
managing the communication in your pilot.

e Itis strongly suggested that you use it for your pilots' internal communication. We are
exploring the possibility of providing pilots an analysis of their conversations online if
you use this platform. Please notify WP5 if you are interested in such analysis.

5. Profile Page

e Every pilot should complete a profile page that will help obtaining basic project
information for the cooperation analytics’ tests

e A profile page for your cooperation analytics should be filled in by every member of
your team
When new project members join, they should complete the profile form above
If any current member is leaving the project, please notify WP5

6. Documents
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e Share the minutes of your meetings and any other document relevant for text
analysis (including recorded meetings) that concerns your working practices. We
provide two options for sharing your documents with WP5:

o Use SharedDocs for storage purposes if you don’t have, or if you want, a
dedicated storage for cooperation analytics.

o If files are already stored in your personal or professional cloud, drive, or local
storage devices, provide access to the relevant folders for analytical purposes
to your dedicated email (see section 3 Mails).

How to use ShareDocs:
1) Designate a person responsible for data storage and to copy the documents related
to your pilot project in ShareDocs
2) This person has to create first a Huma-Num account https://humanid.huma-num.fr/

3) Once the account is created in Huma-Num, login and request a ShareDocs account,
specify in your request that you want to be part of the shared folder

COESO - Deliverable 5.3
Page | 35


https://humanid.huma-num.fr/

mShareDocs

Plateforme de
stockage et de
partage de fichiers
(Web et clients
WebDAV)

4) Inform WPS5 this person’s name and email address
5) After your ShareDocs’ account is approved you can now start using the shared
repository with COESO’s WP5 and add your documents for analytical purposes

Why cooperation analytics can be helpful for all Pilot projects

When doing citizen science, we are aware that the process of knowledge production
becomes complex. Citizen and professional scholars have to cooperate to deliver new
insights that traditional scientific practices would have missed or disqualified. They have to
conciliate different standpoints on a specific issue, as well as their multiple protocols to
validate knowledge. That is why all stakeholders of a pilot project must take into account the
quality of the cooperation process. Our definition of quality does not refer to criteria defined
in a self-evaluation survey at the end of the project. This will not help stakeholders to gain a
better understanding of their research process. The COESO project advocates precise and
useful feedback for pilots within the VERA platform as to learn about their on-going
cooperation practices; that is to observe citizen science cooperation “in the making”. The
feedback will be given in the form of a dashboard displaying cooperation analytics.

For developing the cooperation analytics, we would like to test the relevance of 30 indicators
for measuring cooperation that we designed from the literature and adapted to the citizen
science practices. Pilots are the only ones in the position to validate our prototype. But since
we do not want to put any extra cognitive burden on the stakeholders, we managed to
design indicators that are automatically calculated from the traces of everyday online
interaction that we extract from VERA. Only the project’s members will choose how to use
and make sense of the cooperation analytics. The cooperation models we developed are not
normative, and they do not include rankings, or scoring purposes of any kind. Our ultimate
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goal is to offer project's members scaffolds for reflexivity about the evolution of citizen
science cooperation during the research.

In order to collect reliable and sufficient amount of data, pilots are requested to adopt some
platforms and protocols that will help us to provide you useful insights about your project.
These recommendations allow us to deploy our calculations in VERA with algorithms that we
tested already with the first group of pilots. They might be part of your basic COESO
agreement, or what we need in WP5 for the cooperation analytics to be computed. The
recommendations can also be useful for your own coordination and formalisation of the
scientific process.

These recommendations will be discussed on a one-to-one basis with each pilot to
understand their constraints, and if necessary to set up a guidance process or to find an
arrangement with the existing uses. The data we collect for computing the cooperation
analytics follows our Data Management Plan that complies with the General Data Protection
Regulation (GDPR).

Document’s versioning

Date Update Version
26.06.2022 | Original v1
10.08.2022 | Shorten text for better v2
readability

16.01.2023 | Dedicated mails to pilots, v3
new section calendars and
more options all sections

COESO - Deliverable 5.3
Page | 37



Inspired Domestic | Civic Opinion Market Industrial
Mode of Grace, non Esteem, Collective Renown Price Productivity,
evaluation conformity, reputation interest efficiency
(worth) creativeness
Format of Emotional Oral, Formal, Semiotic Monetary Measurable,
relevant exemplary, official criteria,
information anecdotal statistics
Elementary | Passion Trust Solidarity Recognition | Exchange Functional
relation link
Human Creativity Authority Equality Celebrity Desire, Professional
qualification purchasing competency,

power expertise

Source: L. Boltanski and L. Thévenot, 1999, "The sociology of critical capacity", European Journal of Social Theory, vol.2, n°3,
special issue "Contemporary French Social Theory", (August).
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Pilot No. Meeting Meeting Emails Profile page Calendar Hypotheses
minutes recorded

Pilot 6 no no no yes no yes

Pilot 7 yes yes yes yes no yes

Pilot 8 yes no yes yes no yes

Pilot 9 yes no yes yes no yes

Pilot 10 yes no yes yes no yes

Pilot No. Qty. Period

6 0 N/A

7 47 Aug.2022-Feb.2023

8 35 Jul.2022-Nov.2022
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9 74 Jul.2022-Nov.2022

10 62 Oct.2022-Jan.2023

COESO WP5 members 196 Mar.-Jul. 2022

Pilot No. Qty. Period

6 0 N/A

7 8 mp4 videos, 4 Word documents, 17 Sept. 2022-Apr. 2023
PDF documents

8 7 Word documents Jun.-Nov. 2022

9 10 Word documents Jul.-Nov.-2022

10 0 N/A
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4 Enfant (Child, in english) appears two times: in the inspiration order where it is related to spontaneity and creativity, in the second order of domestic where it

is related to generations
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party n legalise effective avoid
birth reduce to [empower correct keep away
in working

death cause go to court order ignore

the

democratic
marriage [rally to republic functioning |dismiss
worldlines
s awareness [Republic measure exclude
conversati
on state need to bond
distinction democracy network
nominatio
n base
enjoy electorate

representati
congratula ve
te institutions
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admonitio
ns

parliament

report

assembly

the
exemplary
anecdote

Congress

give an
example

advice

prejudice

meeting

session

movement

manifest
the
presence

dispute

appeal

justice

the verdict
of the
ballot

rumour

noise

fashion

coast
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resounding

vote

election

consultatio
n

mobilisation

measure
audience

law

legal rules

statutes

Inspiration:

Matches: ['faire', 'corps', 'je', 'faire’, 'faire', 'faire’, 'faire']

la journaliste , il s agit de faire | expérience de se « constituer une expertise
au fil de la recherche , en partant d une base de connaissance la plus «
neutre possible , pour pouvoir ensuite analyser son cheminement dans le
cadre d une restitution sur le processus de notre recherche .

Opinion:

Matches: ['journaliste', 'orienter, 'grand public', journaliste', 'journaliste’,
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‘journaliste’, ‘cause’, 'journaliste’, 'journaliste’, 'journaliste’, ‘presse’,
[H . 1
journaliste]

celles et ceux qui connaissent déja notre projet , nous avons déja dit que cette
recherche est menée par deux profils différents : un chercheur en sciences
politiques et sociales et une journaliste .

, pour le projet , il était justement important qu il y ait un regard suffisamment
neuf pour que le chercheur puisse apprendre orienter la restitution de son en
se concentrant principalement sur les points qui peuvent intéresser le grand
public et donc sortir de sa bulle d expert, celle qu il cbtoie depuis des années
et ou il peut se retrouver n qu avec des interlocuteurs « qui savent déja de
quoi il parle .

Civique

4N H 1 a1 1

Matches: [base’, 'solidarité', 'justice’, 'justice’, 'loi', 'lutte’, '‘comité’,
'base’, 'loi]

comité’,

la journaliste , il s agit de faire | expérience de se « constituer une expertise
au fil de la recherche , en partant d une base de connaissance la plus «
neutre possible , pour pouvoir ensuite analyser son cheminement dans le

cadre d une restitution sur le processus de notre recherche .
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