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SLR

A systematic literature review is a means of collecting 
and synthesising previous research, providing an 
overview of areas covered by the research, 
synthesising studies, and showing evidence on a meta-
level (Snyder, 2019). 

Its main objective is to answer specific questions by 
relying on rigorous and explicit methods to reduce bias 
because of the work's transparency, transferability, 
and replicability (Thomas and Harden, 2008). 

While systematic literature reviews are commonly used 
in the medical and computer sciences, they can also 
be used in social sciences to provide an overall picture 
of the evidence in a topic area to direct future 
research (Petticrew and Robert, 2006: 21), 



Méta-analyse

Meta-analysis refers to statistical techniques that can 
be descriptive or inferential to obtain overall 
estimations or a synthesis.
(Shelby and Vaske, 2008)

Together with a meta-analysis, a systematic literature 
review can help clarify the state of an area of research. 
(Davis et al., 2014; Mengist et al., 2020)



En sciences 
sociales

Papaioannou, D., Sutton, A., Carroll, C., Booth, A., & Wong, R. (2010). 
Literature searching for social science systematic reviews: 
consideration of a range of search techniques. Health Information & 
Libraries Journal, 27(2), 114-122.



Exemples

Bhaskaran, H., Kashyap, G., & Mishra, H. (2022). Teaching Data 
Journalism: A Systematic Review. Journalism Practice, 1-22.

This study attempts to systematically review the peer-reviewed 
academic literature on data journalism training in order to ascertain 
the present status of academic research on the subject. By 
examining the studies, it brings together insights about the prevalent 
methods used in data journalism training, the challenges faced by the 
instructors, the recommended best practices and the students’ 
perception about data journalism training.

Reyes-de-, S., Pérez-Escolar, M., & Navazo-Ostúa, P. (2022). Digital 
competencies for new journalistic work in media outlets: A 
systematic review. Media and communication, 10(1), 27-42.

What does the literature suggest about the digital skills that new 
professional profiles should acquire in the field of journalism? Which 
dimensions of digital competence are gaining visibility and which 
dimensions are being neglected? 

Danzon-Chambaud, S. (2021). A systematic review of automated 
journalism scholarship: guidelines and suggestions for future 
research. Open Research Europe, 1, 4.

This systematic literature therefore provides researchers with an 
overview of the main challenges and debates that are occurring 
within the field of automated journalism studies.



Approche 
inductive pour 
l’analyse de 
données

Thomas, D. R. (2003). A general inductive approach for qualitative data 
analysis.



Logique 
déductive vs
inductive

Source: https://www.stratechi.com/deductive-inductive-logic/

https://www.stratechi.com/deductive-inductive-logic/


ML & sciences 
sociales

Grimmer, J., Roberts, M. E., & Stewart, B. M. (2021). Machine learning 
for social science: An agnostic approach. Annual Review of Political 
Science, 24, 395-419.



Comprendre 
le ML

Molina, M., & Garip, F. (2019). Machine learning for sociology. Annual Review 
of Sociology, 45, 27-45.

https://www.annualreviews.org/doi/full/10.1146/annurev-soc-073117-
041106?casa_token=ItPXpKd_6ZEAAAAA:x4zKlcQL13pY9zQrYuXMcSSoobUr
06FjfaCI_n8c70C6EhRy7T_GUW_Qc4DIUxHeI33su-jjaJBN

https://www.annualreviews.org/doi/full/10.1146/annurev-soc-073117-041106?casa_token=ItPXpKd_6ZEAAAAA:x4zKlcQL13pY9zQrYuXMcSSoobUr06FjfaCI_n8c70C6EhRy7T_GUW_Qc4DIUxHeI33su-jjaJBN
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PRISMA

Preferred Reporting Items for Systematic reviews and 
Meta-Analyses)

To ensure transparent and complete reporting (Liberati 
et al., 2009). 

Checklist of 27 items that frame the method, the 
writing of a systematic review report, and a flow 
diagram that shapes information retrieval and 
selection (Page et al., 2021). 

Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow 
CD, et al. The PRISMA 2020 statement: an updated guideline for 
reporting systematic reviews. BMJ 2021;372:n71. doi: 
10.1136/bmj.n71

https://www.prisma-statement.org/

https://www.prisma-statement.org/








1. Mapping the field of automated fact-checking

2. Identifying works related to end-users

3. Identifying works related to journalism practices

Are journalists as end-users considered, and how?
How as boundary objects AFC tools connects and disconnects between 
communities?

Defining the scope



Définir 
le périmètre

The tool Parsifal, available online, was used 
to define the research question, a set of 
keywords, query strings, and inclusion and 
exclusion criteria (da Silva et al., 2022).



PARSIFAL

https://parsif.al/

https://parsif.al/


PICOC

Méthode pour décrire les cinq éléments 
d’une question de recherche (evidence-
based)

Source: https://cebma.org/faq/what-is-a-picoc/

https://cebma.org/faq/what-is-a-picoc/


Collecting & selecting the corpus

Queries

- fact-checking AND "machine learning" (Google Scholar, 205)
- automated AND fact-checking AND journalism (Semantic Scholar, 338)
- (“machine learning” OR “automated”) AND fact-checking (Scopus, 375)

Inclusion criteria

Published peer-reviewed, open-access arXiv (not PR),  book chapters, proceedings
In the scope: AFC systems or tools, end-user perspective, journalism/newsrooms

Exclusion criteria

Books, unpublished papers (outside arXiv), dissertations, duplicates, undated, < 2017



Collecte du corpus: Google Scholar

https://juanluisrto.medium.com/s
craping-google-search-without-
getting-caught-e43bb91b363e

https://juanluisrto.medium.com/scraping-google-search-without-getting-caught-e43bb91b363e


Collecte du corpus: 
Semantic Scholar

https://www.semanticscholar.org/search?q=%22fact-
checking%22%20AND%20%22automated%22%20AND%20%2
2journalism%22%20NOT%20%22manual%22&sort=relevance

https://www.semanticscholar.org/search?q=%22fact-checking%22%20AND%20%22automated%22%20AND%20%22journalism%22%20NOT%20%22manual%22&sort=relevance


API Semantic Scholar

https://www.semanticscholar.org/product/api

https://api.semanticscholar.org/api-docs/graph

https://api.semanticscholar.org/graph/v1/paper/search?
query=fact-checking

https://www.semanticscholar.org/product/api
https://api.semanticscholar.org/api-docs/graph
https://api.semanticscholar.org/graph/v1/paper/search?query=fact-checking


Automatiser la 
collecte des PDF

https://towardsdatascience.com/scraping-
downloading-and-storing-pdfs-in-r-367a0a6d9199

https://towardsdatascience.com/scraping-downloading-and-storing-pdfs-in-r-367a0a6d9199


Journalists + Users (22)

Users and/or journalism (73, sub-corpus)

Google Scholar: 42 Semantic Scholar: 19 Scopus: 12

Type of paper + close and distant reading (267, main corpus)

Google Scholar: 101 Semantic Scholar: 95 Scopus: 71

Retrieving (918)

Google Scholar: 205 Semantic Scholar: 338 Scopus: 375



Préparation 
du corpus

Elimination des doublons

Premier tri basé sur le titre 
et le résumé de l’article (lecture)

Close et distant reading pour constituer 
le premier sous-corpus (50%).



Extraction du 
texte (résumé, 
contenu)

Manuel : nécessite beaucoup de temps mais 
parfois la seule solution lorsque le PDF est mal 
encodé

Automatique : suppose un bon encodage du PDF

Nettoyage : les articles académiques comportent 
de nombreuses mentions non utiles pour 
l’analyse de contenu (auteur, titre, référence, 
remerciements etc.)

Importance du contrôle humain !



Organisation 
des données



Annotations

Domaine : informatique, journalisme etc.

Inclusion des utilisateurs finaux (oui/non)

Considération du contexte journalistique 
(oui/non)



Pre-processing

Préparation des données en six étapes

Elimination des doublons, harmonisation 
orthographique (US vs UK English)



Stop Words

En traitement automatique de la langue, les stop words 
sont des termes dont la signification manque de 
pertinence et qui peuvent donc être ignorés (Wilbur et 
Sirotkin, 1992 ; Lo et al, 2005). En d’autres mots, il s’agit 
d’un dictionnaire négatif (Fox, 1989).

Il existe des listes prêtes à l’emploi mais pas toujours 
adaptées.

Brown stop list (Fox, 1992) et la Van stoplist (Rijsbergen, 
1979) sont considérés comme des standards (Saif et al., 
2014)

Généralement, les pronoms, interjections et conjonctions 
peuvent être considérés comme des stop words. Etablir 
une liste de stop words doit à la fois tenir compte du 
domaine et de l’évolution de la langue. La fréquence des 
termes ou des tokens d’un corpus permet de travailler 
sur une liste de stop words, mais il n’y a pas de 
consensus à propos de celle à privilégier : les termes les 
plus fréquents doivent-il être exclus ou, au contraire, faut-
il ignorer les termes à plus basse fréquence ? La 
meilleure méthode est celle qui permet d’aboutir aux 
meilleurs résultats (Fox, 1989 ; Saif et al., 2014).



Fréquence
des termes



Bigrammes



Trigrammes



Word Cloud sub-corpus 1



Word Cloud sub-corpus 2



Co-occurences



R Packages

The application of the exclusion and exclusion criteria 
was tackled through two complementary methods: close 
reading of all of the abstracts and the full texts of half of 
the collected corpus and distant reading of the abstracts 
through text mining and text analysis techniques using 
the programming language R (Ramage et al., 2009; Silge 
and Robinson, 2016; Welbers et al., 2017) and dedicated 
packages to proceed a meta-analysis and n-grams 
frequencies (tidyverse, tidytext, TM, quanteda, 
highcharter), topic modelling (LDA, formattable) and 
clustering (textmineR). 

The R packages previously mentioned were also used for 
the meta-analysis of the main corpus. The meta-analysis 
combined a deductive and an inductive approach (Molina 
and Garip, 2019; Grimmer and al., 2021) in order to 
support discoveries considering research questions that 
globally refer to the challenges of automated fact-
checking in the social world of journalism. 



Iramuteq, 
une alternative

Interface de R pour les Analyses Multidimensionnelles 
de Textes et de Questionnaires (logiciel libre)

Implique un pre-processing adapté au logiciel

http://www.iramuteq.org/

http://www.iramuteq.org/


Traitement 
quantitatif

•Opérations statistiques

•Par année

•Par discipline

•Par type de texte

•Par finalité 
(utilisateurs finaux / journalisme)



Meta-analysis of the main corpus



End-users

Journalism



Algorithmes
(non-supervisé)

LDA 
Latent Dirichlet Allocator,
modèle statistique, « bags of 
words » (ordre des mots 
pas important)
https://towardsdatascience.com/lda-topic-
modeling-an-explanation-e184c90aadcd

CTM
Correlated Topic Models 
(hiérarchique)
https://www.datasciencecentral.com/topic-
modeling-algorithms-techniques-and-
application/

Hclust (R)
Hierarchical clustering
Ward: méthode de la
variance minimale

Kmeans clustering
Quantification vectorielle, 
partitionne n observations 
en k clusters dans lesquels 
chaque observation 
appartient au cluster 
de moyenne la plus proche

https://towardsdatascience.com/lda-topic-modeling-an-explanation-e184c90aadcd
https://www.datasciencecentral.com/topic-modeling-algorithms-techniques-and-application/












Limits

The limits of the research strategy are related to the 
level of accuracy provided by distant reading. Indeed, it 
is recognised that topic modelling is not suitable for 
advanced data relationships and performs poorly 
when documents do not have a sufficient length 
(Vayansky and Kumar, 2020). 

Clustering is also challenging in finding the similarity 
between data points and grouping similar ones into 
the same cluster (Qaddoura et al., 2018). 

Therefore, these results were primarily used to support 
human analysis.
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Claim detection
52%

Claim verification

27%

Evidence retrieval

18%



LIAR Based on one decade of short statements collected from the U.S. website Politifact.com.

FEVER It consists of 185,445 claims generated by altering sentences extracted from Wikipedia.

FAKES Dataset around the Syrian war, relying on a semi-supervised ML, 804 news labelled “true” or “fake”.

PUBHEALTH Based on 11.8K claims to support fact-check labels for claims.

ClaimBuster Dataset of 23,533 statements from all U.S. general election presidential debates, annotated by humans.

FakeCovid Multilingual dataset of 7,623 fact-checked news articles for COVID-19, collected from 04/01 to 01/07/2020. 

WikiFactCheck

English

Dataset of 124k+ triples consisting of a claim, context and an evidence document extracted from English 

Wikipedia articles and citations, and 34k+ manually written claims refuted by the evidence documents.

Sentimental LIAR Extends the LIAR dataset of short claims by adding features based on sentiment and emotion analysis of claims.

AraStance Multi-country and multi-domain dataset of Arabic stance detection for fact-checking, based on 

4,063 claim–article pairs from diverse sources comprising three fact-checking websites and one news website.

ES-Contradiction It intends to fill the lack of automated contradiction detection systems for the Spanish language and contains 

examples with two pieces of information classified as Compatible, Contradiction, or Unrelated.

CsFEVER 

CTKFacts

A derivative of the FEVER dataset in the Czech language and a dataset containing 3,097 claims from a corpus of 

approximately two million Czech News Agency news reports.

Datasets and characteristics



AFC is more about textual than visual content

Multimodal models trained on both texts and images (4)

Datasets collection (2)

Supervised ML to detect deceptive images (1)

Supervised ML for image classification (1)

Assessment of image forensics services (1)

Social-computing solutions for user-generated content verification (1)

Deepfake detection (1)



Identified user needs

Trust

Reliability

Accuracy

Relevance

Source: https://github.com/Cartus/Automated-Fact-Checking-Resources

Algorithmic tools specifically designed for the journalistic research process are rarely or not at all used. 
Journalists are not aware of hidden research assistant facilitating their research process.

(de Haan et al, 2022 – The Netherlands)

https://github.com/Cartus/Automated-Fact-Checking-Resources


Critical issues for using AFC in journalism

• Datasets quality

Crowdsourcing, Wikipedia, adaptability

• Model performances

Evaluation/accuracy

• Human-in-the-loop

Shared expertise, engagement



Transparence
de la méthode

Pas seulement dans l’explication de la sélection du 
corpus, de l’application des critères d’exclusion, de 
l’application du modèle de rédaction PRISMA

Mise à disposition du corpus, des scripts R développés 
et des visualisations dans un repo Github

= REPRODUCTIBILITE





Quelques 
conseils

Prendre le temps :

- de travailler sa question de recherche (PICOC)

- pour optimiser la qualité de la collecte

- bien réfléchir à la stratégie d’annotations

- bien connaître les possibilités et limites de 
l’algorithme utilisé si utilisation du ML

- bien connaître les packages que l’on utilise en ML 
(R ou Python, affordance du langage)

- relire les articles en cas de doute à propos des 
résultats automatisés (en particulier non 
supervisés)



Fully automated fact-checking?

The idea of "a completely automated fact-checking platform that can detect a claim as it 
appears in real-time, and instantly provide the voter with a rating about its accuracy" seems 

to remain challenging, despite some advances in the domain.
(Adair et al., 2017)

A fully automated tool that judges a claim to be true or false is always limited in 
functionality, accuracy and understandability. 

(Masood & Aker, 2018)

Evaluating the authenticity of news remains very complex, 
even for automated systems. 

(Borges et al., 2019)

“Automated fact-checking works well in some cases”, but its generalization 
“still needs improvement prior to widespread use”.

(Lazarski et al., 2021)



Merci pour 
votre attention !

Twitter
@ohmyshambles


