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Abstract

In the contemporary media landscape, with the vast and di-
verse supply of news, it is increasingly challenging to study
such an enormous amount of items without a standardized
framework. Although attempts have been made to organize
and compare news items on the basis of news values, news
genres receive little attention, especially the genres in a news
consumer’s perception. Yet, perceived news genres serve as
an essential component in exploring how news has developed,
as well as a precondition for understanding media effects. We
approach this problem by conceptualizing and operational-
izing a non-discrete framework for mapping news items in
terms of genre cues. As a starting point, we propose a prelim-
inary set of dimensions consisting of “factuality” and “for-
mality”. To automatically analyze a large amount of news
items, we deliver two computational models for predicting
news sentences in terms of the said two dimensions. Such
predictions could then be used for locating news items within
our framework. This proposed approach that positions news
items upon a multidimensional grid helps in deepening our
insight into the evolving nature of news genres.

Introduction
How to compare a newspaper article on elections with a
celebrity interview on YouTube, if they are both broadly
defined as news? In today’s media landscape, the public
is updated on current affairs through various routes (Kaul
2012). With an ever-expanding notion of news, the scholarly
challenge is to systematically study this wide range of con-
tent. Moving beyond classic cross-outlet observations (Riffe
and Freitag 1997) and drawing comparisons on other levels
(such as a cross-context one between newspaper pieces and
search engine results, or a cross-medium one between pub-
lic broadcasts and YouTube channels) could not only help
with investigating how news has diverged, but also serve as
a first step to understanding media effects. It is, however,
becoming increasingly difficult to build a unified framework
for such comparisons, due to the evolving nature of news
(Vraga et al. 2016; Yadamsuren and Erdelez 2011). This
study therefore asks: How can a vast and diverse amount
of news items be mapped onto one standardized framework,
representing the variety of what constitutes news?

Copyright © 2023, Association for the Advancement of Artificial
Intelligence (www.aaai.org). All rights reserved.

Attempts have been made to organize news items along
abstract dimensions. One approach zooms in on news events
(Trilling and Van Hoof 2020). For instance, research in this
vein focuses on how certain events are selected by tradi-
tional gatekeepers (Gans 1979; Harcup and O’Neill 2001),
or whether such selection criteria (i.e., news values) are
comparable to the ones applied by other actors (e.g., news
consumers) in the context of online dissemination (Harcup
and O’Neill 2017; Trilling, Tolochko, and Burscher 2017).
Alternatively, the genre approach distinguishes news from a
narrative perspective (Buozis and Creech 2018). This type of
analysis, though being extensively applied within the disci-
plines of rhetorics, literature, and film studies (Mittell 2001),
has rarely been performed in the news domain (Buozis and
Creech 2018). Essentially, it aggregates news items by their
stylistic representation (Dent 2008), resulting in different
categories, such as feature, commentary, and editorial.

It should, nonetheless, be noted that, addressing the evolv-
ing journalistic practices today (Bakhtin 1986), genres are
neither rule-governed nor static, but “fluid and dynamic”
(Freedman and Medway 1994, p. 10). This nature of news
genres, thus, does not harmonize with a constant taxonomy.
As a preliminary solution, the present study moves beyond
discrete genre demarcations and puts forward a multidimen-
sional framework where news items could be positioned in
a continuum, representing whether and how boundaries of
news genres are shifting and blending. This provides a novel
understanding of news genres in the contemporary media
landscape where they are not as clearly separated as they
were by legacy media but gradually blurring.

Moreover, instead of being intrinsic to the text (Mittell
2001), genres are defined by how the text and its context
interact (Schryer and Spoel 2005). In news communica-
tion, a typical context involves news consumers’ interpre-
tation (Mittell 2001). Accounting for this, we position news
items on the basis of genre cues, the observable features that
news consumers use to recognize genres (Kessler, Nunberg,
and Schütze 1997). Specifically, they are manifested in the
linguistic features of a news item. We choose two dimen-
sions as a starting point, namely “factuality” and “formal-
ity”. Being different from previous research, which has been
newsroom-centered, our proposed framework helps under-
standing whether and how the audience distinguishes news
genres (Visch and Tan 2008).
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To summarize, in this paper, we conceptualize and oper-
ationalize a two-dimensional framework for mapping news
items in terms of genre cues. For the automatic positioning,
we fine-tuned two sentence-level BERT models with a large
and varied annotated corpus that comprises news sentences
from diverse Dutch media outlets, including blog posts, on-
line newspapers, podcasts, news broadcasts for different age
groups, satirical programmes, and YouTube channels. We
then showcased how our framework could be utilized to cap-
ture the developments of news genres using large-scale data.
The showcases, in the meantime, validated our approach.
As discussed, this paper contributes both theoretically and
methodologically. On the societal level, it could also be ben-
eficial when evaluating news products, further helping prac-
titioners improve their journalistic decisions.

Theoretical Framework
Journalistic Genres and the Traditional Genre
Approach
Human activity involves the use of language — participants
of an activity realize the language in the form of utterances,
reflecting in thematic content, linguistic style, and compo-
sitional structure (Bakhtin 1986). Genres are the relatively
stable types of these utterances developed in different com-
municative spheres (Bakhtin 1986). From a pragmatic per-
spective, genre is seen as a rhetorical action that recurs in
a particular social environment (Miller 1984), or as Swales
(1990) defines it, a discourse community (i.e., a group with
goals and a shared set of discourses for communication). In
this paper, when studying journalistic texts, taking the genre
approach means to find “the linguistic features aggregated in
recognizable patterns” (Giltrow and Stein 2009, p. 1). Ana-
lyzing these aggregations provides insights into the complex
nature of news communication.

In journalistic practice, this notion of genre has been com-
monly applied, with exemplars like breaking news, inves-
tigative reporting, and commentary, as listed by the Pulitzer
Prizes (The Pulitzer Prizes 2022). In academia, in contrast,
the concept of genre has not drawn much attention of com-
munication scientists (Broersma and Harbers 2018). Most
scholars working on such topics have attempted to distin-
guish different journalistic genres, defining them as “means
of expressions sought by journalists” (p. 11 Gargurevich
1982, cited by Colussi and Rocha 2020), or “the various
stylistic methods applied by professionals” (Martı́nez Alber-
tos 2004, p. 51). The distinguished genres have been further
classified by functions (e.g., information, guidance, inter-
pretation, entertainment) and examined in empirical stud-
ies (e.g. Colussi and Rocha 2020; Melo and Assis 2016;
Seixas 2019). Instead of differentiating pre-established gen-
res in newsrooms, another group of researchers have an-
alyzed published news items via the genre approach, fa-
mously categorizing them as “hard news” or “soft news”
(Lehman-Wilzig and Seletzky 2010). These two concepts
have elicited a fruitful discussion in terms of news classi-
fications based on news topics (Lumby 1994), news styles
(Patterson 2000), and news mediums (Baum 2003)1.

1It should be noted that the distinction between “hard news” and

As discussed above, the existing literature in this field
shares a top-down approach that begins with distinguishing
a fixed set of genres (Giltrow and Stein 2009, p. 4). In this
case, according to Giltrow and Stein (2009, p. 5), the onus
for genre identification is on the theorist to position a closed
set and on the analyst to classify items. Although this ap-
proach has generated some knowledge in terms of journalis-
tic genres, it suffers from two main issues, on which we will
elaborate in the following two sections.

Moving beyond Discrete Genres
The first problem of the traditional top-down approach is
that it fails to capture how news genres evolve in today’s
media landscape, even though it allows static classifications
of a large amount of news items. According to genre the-
ories, the use of language is as complex as the activity it
involves (Bakhtin 1986). In the modern news sphere, the
complexity is evident: The public is now updated on cur-
rent affairs through an overwhelming amount of informa-
tion from countless channels, and the notion of news has
been drastically changed without consensus being reached
(Kaul 2012). Therefore, as journalistic practice (Yates and
Orlikowski 1992), news genres are “in a constant process of
negotiation and change” (Buckingham 1993, p. 137). It is
then unrealistic to expect a fixed set of pre-defined genres
illuminating such dynamic constructions and their overtime
development (Broersma and Harbers 2018).

The bottom-up approach, on the contrary, opens up the
possibility for new genres to emerge. In the era of legacy
media, established news genres serve as a “formal provi-
sion” that rigidly regulates journalistic activities (Serdali
et al. 2016, p. 1077). However, the guiding role of genres can
no longer be assumed in the contemporary journalistic envi-
ronment (Artemeva 2009), especially considering the rise of
non-institutionalized practitioners. In fact, researchers have
suggested that genre definition is only possible post factum
(Serdali et al. 2016). The bottom-up approach that identi-
fies patterns among news texts is thus deemed appropriate to
study news genres in flux, resulting in an open list of spe-
cific genres (Giltrow and Stein 2009). That being said, one
concern regarding this approach is that it could lead to a mul-
titude of genres on an open yet ungeneralizable list (Giltrow
and Stein 2009), on which, for instance, a single news item
might constitute one genre. When studying abundant news
content, this list of lower-level genres might be too trivial to
provide generalizable insight into the news realm as a whole.
On this account, news genres should better not be seen as
separate units — isolating one genre from another and look-
ing into the typology per se are by no means the ideal ways
of classification.

According to genre theories, genres are non-discrete sys-
tems without rigid rules, confronting us with the challenge
of delimitation (Gledhill 1985). Mixed genres are common
among mass media products (Fairclough 1995, p. 89). In

“soft news” involves both “topical genres” concerning news top-
ics or “beats” and “modal genres” that refer to formal conventions
(Hartsock 2002). As mentioned before, this study mainly focuses
on “modal genres”.
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the news domain, specifically, the multi-purpose journal-
istic practice results in the genre heterogeneity of news
(Van Leeuwen 1993). The fuzzy “news-ish” products are in-
stantiations of a hybrid journalistic purpose, such as to in-
form and to discuss, or to update and to entertain (Edgerly
2017). Infotainment, as a genre with mixed functions (Otto,
Glogger, and Boukes 2017), is a typical example. Further-
more, digital media have led to new hybrid news genres
(Colussi and Rocha 2020), which consequently turn into the
rule rather than exceptions (Mast, Coesemans, and Temmer-
man 2017). With the boundaries being blurry and permeable,
news genres are becoming undefinable though most of the
time still recognizable (Chandler 1997).

News genres are constantly evolving over time (Chandler
1997): They mix and muddle when “old” genres fade away
and when “new” genres emerge (Seixas 2019). Yet, changes
in genres are rather gradual and “familiarity remains domi-
nant” (Ekström 2002, p. 276). Moreover, when it comes to
genre terms, news genres appear to be relatively stable in
formations (e.g., satire, op-ed), whose dynamic definitions
are agreed by the majority of the public (Mittell 2001). Thus,
to study this “stability in flux”, and to capture both consis-
tencies and variations, one solution is to move on from dis-
crete genre elements and realize news genres as stable clus-
ters from a broader scope (Mittell 2001, p. 11).

Taken together, acknowledging the fluidity and impurity
of news genres, we propose to study them as evolving clus-
ters in a continuum (Mittell 2001). Moving beyond distinct
genre demarcations, we propose to map news items onto a
multidimensional framework, which allows the emergence
and aggregations of genre clusters, and more importantly,
reveals how news genres have been shifting and blending
across time and/or space (e.g., domains, outlets).

Genre Cues and Linguistic Features as Proxy
The other issue with the traditional genre approach is its
over-reliance on the “supply-side” of the journalistic lan-
guage. Genres are situational and they do not merely amount
to the text itself (Biber and Finegan 1989). Based on Miller
(1984)’s definition, the loci for studying genres should be
both textual attributes and cultural practices that constitute
the texts, such as production and interpretation (Fiske 2002;
Mittell 2001). Specifically, to situate news texts within jour-
nalistic practices, genres could be defined as the tacit knowl-
edge mediating between news producers and news users
(Chandler 1997; Feuer 1992; McQuail 1987; Tolson 1996).
Yet, the discussion till now has been overtly newsroom-
oriented (Costera Meijer 2020). Given the crucial and grad-
ually active role the audience plays in nowadays’ journal-
istic practice (Cohen 2019; Ferrer-Conill and Tandoc Jr
2018), the present study acknowledges that the onus for
genre recognition is as well on the “ordinary language users”
(Giltrow and Stein 2009, p. 5), thereby suggesting a new
genre approach aligning with the audience’s perception.

News genres are equally crucial to the audience: they not
only refer to certain journalistic styles and convey the iden-
tity of news producers (Broersma and Harbers 2018), but
also serve as a “functional entity” that provides news users
a sense of orientation when consuming the news subject

(Serdali et al. 2016, p. 1083). In other words, genres package
contextual information that in turn instructs the audience to
deploy their corresponding processing strategies and knowl-
edge types (Giltrow and Stein 2009). The audience delimits
news genres through certain mechanisms. In a relatively tra-
ditional news context where the public update themselves
through news institutions, audiences recognize the genres
from “pre-signals” (Giltrow and Stein 2009, p. 4), such as
the classification tag of an article on the news website, the
position of different pieces within the newspapers, the num-
ber of guest speakers present in the news television pro-
gramme, etc. Specifically for news consumers, an “adver-
tisement” tag could properly alert them to the taken informa-
tion on the news website, a square of text on the newspaper’s
opinion page may automatically be perceived as subjective,
and when there is no guest speaker but a suit-up anchor,
the programme being news broadcasting would be a plausi-
ble guess. With these “contextual indicators” (Broersma and
Harbers 2018, p. 1156), textual cues might not necessarily
be engaged.

However, in the face of the blooming social media, users
are exposed to numerous options of news information,
where the aforementioned “pre-signals” are becoming less
and less explicit, even being completely removed. Although
it is difficult for the audience to articulate the ground for de-
limitation (Chandler 1997), there are indeed other cues de-
ployed for inference, being related to different components
of a news item, which include styles of the text (Buozis and
Creech 2018). In the present study, we conceptualize genre
cues as such styles (Langholz Leymore 1975). As our genre
approach intends to study news items as if they would be
perceived by the audience on the basis of these genre cues,
we manifest this concept in the observable textual properties
of a news item that the audience uses to distinguish genres
(Kessler, Nunberg, and Schütze 1997), typically the linguis-
tic features.

The reasons for using linguistic features as proxy for
genre cues are as follows. Grounded in genre theories, it is
the surface enunciation, instead of the deep meaning beneath
the textual surface, considered the best property when ana-
lyzing genre discourses (Mittell 2001). Swales (1990) argues
that the rationale for genres, constituted by communicative
purposes, is in close relation to the usage of linguistic styles.
Similarly, Bakhtin (1986) views linguistic cues as the em-
phasis of genre recognition. We, therefore, choose linguis-
tic cues as the articulation of news genres, which has not
been a common practice in the field of news communication
research where news content has long been preferred over
styles (Harcup and O’Neill 2001). Considering the linguistic
“fusion” in individual news genre (Giltrow and Stein 2009,
p. 11), the interplay of multiple stylistic dimensions could be
safely assumed. Taking the genre approach, since the key is
to focus on the breadth of surface articulation rather than the
depth of texts (Edgerton and Rose 2005, p. 45), this study
chooses the following two classic journalistic dimensions as
a starting point, and treats them as a continuum in our mul-
tidimensional framework.
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A Starting Point: The Good Old Dimensions
With the golden rules of being factual and formal, news gen-
res have been established accordingly in history. For exam-
ple, an opinion piece denotes news with a fair amount of sub-
jective content while public broadcasts would be expected
to be more formal than a satirical programme. Today, with
the notion of news becoming ever-inclusive and journalis-
tic practices being accessible to not merely the profession-
als, news does not necessarily adhere to the traditional for-
mat, appearing more than “boring and grey” (Costera Meijer
2020, p. 2333). It is, then, of importance to explore to what
extent news today has deviated from these two classic jour-
nalistic norms.

Factuality. Presenting only facts without personal in-
volvement has been key in journalistic practice (Schudson
2001). Yet, in this digital era, catering to particularly the
functional social media logic of popularity and connectivity
(Van Dijck and Poell 2013), the objective2 value of a news
item has been greatly negotiated. Opinion-orientated items
could not only boost dissemination (e.g., Peer and Ksiazek
2011) but also prompt engagement, which help in build-
ing a more dialogic form of news communication (Singer
2005). Naturally, personal frames and subjective references
are now frequently featured in the news domain (Kavanagh
et al. 2019), and objective reporting has been especially
challenged on social media: Lasorsa, Lewis, and Holton
(2012) noticed that this professional norm of avoiding opin-
ing was undermined on Twitter — journalists’ tweets convey
a substantial amount of opinions; and on Facebook, even
newspapers use subjective language (Welbers and Opgen-
haffen 2019). Distinctively, citizen journalists (e.g., YouTu-
bers) viewed this subjectivity as their edge on opposing new
organizations and advocated personal perspectives when
distributing news for the attention-gaining purpose (Lewis
2018; Marwick 2015).

Formality. Compared with the first dimension, far too lit-
tle attention has been paid to (in)formality in the news do-
main. The main reason is that in theory, and more impor-
tantly, in everyone’s impression, news is always associated
with a formal style — even when constructing a formal-
ity corpus, news text was directly used by computational
scientists as the “formal” data (Sheikha and Inkpen 2010).
However, the statement that news “ought not to be fun”
(Costera Meijer 2007, p. 107) has been contested from both
journalists’ and the audience’s points of view: during the
shift towards the “audience turn”, the effort to present news
in an appealing format has been witnessed in news produc-
tion (Costera Meijer 2007); while the audience today, due to
the revolutionary technological changes, is updated on pub-
lic issues not only in a traditional way from serious news-
papers but from different types of channels with diverse
formats, such as satire or a YouTube video that goes viral.
Given that the essential function of news does not vary with
its format (Costera Meijer 2007), even though news was con-

2While we acknowledge that the notion of objectivity does not
equal to being factual, here the term is mainly used to denote the
density of factual information in a news item.

sistently reported as one the most formal registers in the pre-
vious literature (Lahiri 2015), the present study suggests that
it is of relevance to be more inclusive, exploring the subtle
layers of formality among various forms of items that en-
gage the audience with news events.

Despite the recent rise of alternative news along these
two dimensions (opinion-oriented and/or informal news),
for news consumers, being factual and being formal re-
main the central indicators of “real news” (Yadamsuren
and Erdelez 2011). What they do not agree on, however,
is the understanding in these two dimensions (Pavlick and
Tetreault 2016). For instance, the audience does not always
perceive facts and opinions in the same way as their pro-
fessional counterpart, while (in)formality is as well an in-
herently subjective concept, reaching poor consistent upon
the notion of being (in)formal (Lahiri and Lu 2011; Lahiri,
Mitra, and Lu 2011; Lahiri 2015).

The Framework
To recapitulate, considering the fluid and contextual nature
of news genres, instead of studying merely the text itself or
clear-cut genre demarcations, we propose to position news
items on a multidimensional grid. For the purpose of this
paper, we limit ourselves to the two dimensions discussed
in detail above: factuality and formality. Through exploring
how news genres diverge and converge along these two di-
mensions of genre cues, comparisons of news items on both
individual and aggregate levels are allowed. Specifically, po-
sitioning the aggregated categories on such a grid could add
extra insight into how news genres appear differently among
topics, outlets, or even time periods.

We develop a method to realize this way of systemati-
zation automatically. To showcase the performance, and to
validate our proposed framework, we apply this tool to cap-
ture how traditionally discrete genres are mapped onto the
two-dimensional grid with Dutch news-related items from
different sources.

Method
This section introduces the steps towards building a tool
for quantifying news items on the scales of factuality and
formality. After collecting a diverse corpus and its crowd-
sourced annotation, we use it as input for model training.

Data Acquisition and Preparation
In an attempt to build a suitable corpus for studying both
dimensions (i.e., factual vs. opinion-oriented and formal vs.
informal), we collected 214 news items from a diverse set
of Dutch news outlets, including written-text data from on-
line newspapers and blog posts, and spoken-text data (i.e.,
subtitles and transcripts) from television programs, YouTube
videos, and podcasts. All items were tokenized into sen-
tences and we only kept sentences with a “regular” length
(i.e., from 5 to 50 words). Also, sentences containing words
that indicate the source (e.g., “Jeugdjournaal”, “Lubach”)
were removed to avoid leaking information during model
training. These pre-processing steps leave us with 18,703
sentences in the final corpus (see Table 1).
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Outlet N
Blog posts Geenstijl 404

StukRoodVlees 524
Tweakers 636

Opinion articles NRC Handelsblad 354
De Volkskrant 319
Trouw 169
De Telegraaf 152

Podcasts Boekestijn en De Wijk 614
De Correspondent 684
Maarten van Rossem 607

TV satire Zondag met Lubach 1,862
TV broadcasts Jeugdjournaal 8,001

NOS Journaal 3,355
YouTube NOS op 3 uitgediept 1,022

Table 1: An overview of the corpus (18,703 sentences in to-
tal, 2009-2022).

Annotation and Post-processing
In order to estimate the news consumers’ perception of each
sentence, we recruited 17 Dutch native speakers for the an-
notation task3. The annotation procedure lasted for seven
weeks in total from 26/08/2021 till 13/09/2021 (batch 1) and
from 08/04/2022 till 29/04/2022 (batch 2). After passing the
customized qualification tests, annotators were recruited and
provided with instructions and an unlabelled data set for the
assignment. In the instructions, we specifically asked the an-
notators to judge the sentence as a sentence in the news do-
main. Both dimensions are discussed in the next paragraphs.

Factual vs. Opinion-oriented. Alhindi, Muresan, and
Preoţiuc-Pietro (2020) have shown that argumentation fea-
tures are promising when distinguishing news stories from
opinion articles: To prepare the input for document classi-
fication, a model was trained to predict the argumentation
features for each sentence using a corpus with fine-grained
argumentative discourse unit annotations from Al Khatib,
Wachsmuth, Kiesel, Hagen, and Stein (2016), during which
they grouped the original argumentative features into three
coarser types, namely claim (assumption), premise (com-
mon ground, testimony, statistics, anecdote), and other
(other). With the purpose of estimating news consumers’
perception instead of obtaining professionally-defined fea-
tures, we transformed this approach into a more laymen-
friendly version by asking the annotators to choose among
“fact”, “(also) opinion”, and “neither of them”. The annota-
tors were instructed by a simple rule that a “fact” sentence
“states factual information that you believe is either accurate
or inaccurate” while an “opinion” sentence “contains some
forms of subjective content that you either agree or disagree
with” (Mitchell et al. 2018).

3Crowd-sourcing on MTurk was the initial plan. However, the
pilot annotation task with a customized qualification test required
showed that there are not enough active Dutch Turkers to finish this
task in a short term. We therefore adopted this alternative approach,
retaining the qualification test.

Formal vs. Informal. The common practice in formality
annotation is to ask for intuitions (Lahiri and Lu 2011; Lahiri
2015), which is perfectly aligned with our goal — under-
standing how news consumers perceive the sentences. After
receiving the poorly-agreed annotations, Lahiri, Mitra, and
Lu (2011) suggested that adopting a Likert scale and merg-
ing the categories after instead of using a binary answering
format could be one of the solutions for agreement improve-
ment. We followed this advice and adjusted Park and Cardie
(2014)’s measurement by providing the annotators with a
5-point answering scale, ranging from “very informal” to
“very formal”.

Although using the same corpus, the two annotation tasks
were separately assigned to avoid potential bias (e.g., one
might label a sentence as “fact” when it appears to be “for-
mal”). For both tasks, each sentence was labeled by three an-
notators, who achieved an inter-coder agreement (i.e., Krip-
pendorff’s α) of 0.52 for the fact-opinion task and 0.47 for
the formal-informal task. It should be noted that although
this seems insufficient, these two reliability scores: a). were
comparable to the levels of agreement in the previous studies
(Al Khatib et al. 2016; Lahiri, Mitra, and Lu 2011; Park and
Cardie 2014); b). were expected as we did not ask for the
“correct” labels but intuitions on subjective tasks from ran-
dom news consumers without training beforehand; and c).
should be seen as only a reference given the fact that there
were 17 annotators dividing the tasks.

To guarantee accuracy, we applied the rule of majority
votes for deciding the final labels for each sentence, during
which the sentences with tied votes were discarded. We also
removed the “neutral” category in the formality task due to
its inadequate amount. In the end, there are two corpora with
18,310 (69.28% fact, 23.40% opinion, and 7.31% neither)
and 17,387 (40.72% informal and 59.28% formal) sentences
prepared for a three-way classification and a two-way clas-
sification respectively.

Model Training
Following Alhindi, Muresan, and Preoţiuc-Pietro (2020), we
chose the BERT model for sentence classification in both
tasks (Devlin et al. 2018). To be more context-specific, a
monolingual Dutch model (i.e., BERTje) that based on a di-
verse dataset containing three news corpora was chosen over
the original one that only based on Wikipedia text (De Vries
et al. 2019). Before the model training, we split the data into
a training set (80%) and a test set (20%), and the training set
was further split into a training set (80%) and a validation set
(20%). For both tasks, we experimented the models with dif-
ferent combinations of hyper-parameters. In addition, as ref-
erence, we trained three baseline models (i.e., Naı̈ve Bayes,
Logistic Regression, and Support Vector Classification) with
two different vectorizers (i.e., CountVectorizer and Tfid-
fVectorizer) and presented the results for comparisons after
hyperparameter optimization using GridSearch.

Results
We first discuss the performance of different models. Af-
ter having established that the performance is sufficient, we
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Model Factuality Formality
Naı̈ve Bayes 0.50 0.78
Logistic Regression 0.51 0.78
Support Vector Classification 0.54 0.78
BERT (4 epochs, 2e-5 0.77 0.86
learning rate, 32 batch size)
BERT (2 epochs, 2e-5 0.79 0.86
learning rate, 16 batch size)
BERT (2 epochs, 2e-5 0.78 0.86
learning rate, 32 batch size)
BERT (2 epochs, 5e-5 0.79 0.86
learning rate, 32 batch size)

Table 2: Model Performance: The Macro Average F1 scores
of different models on both tasks.

Precision Recall F1 N
Fact 0.89 0.92 0.90 2,524
Opinion 0.76 0.70 0.73 856
Neither 0.78 0.72 0.75 282
Accuracy 0.85 3,662
Macro Avg. 0.81 0.78 0.79 3,662
Weighted Avg. 0.85 0.85 0.85 3,662

Table 3: Model Performance (2 epochs, 5e-5 learning rate,
32 batch size): Factual vs. Opinion-oriented vs. Neither.

present two case studies to illustrate how communication
scientists can apply this method.

Model Performance
In both tasks (i.e., factual vs. opinion-oriented vs. neither
and formal vs. informal), as shown by Table 2, the BERT
models perform evidently better than the other three base-
line models, regardless of different combinations of hyper-
parameters, with which the models yield negligible differ-
ences in their performance.

When classifying sentences into “factual”, “opinion-
oriented”, or “neither of them”, the model (see Table 3)
reaches a Macro F1-score of 0.79 on the annotated test data
and is best at predicting the “factual” cases, which could,
to a great extent, be explained by the unbalanced amount of
training data. This result is comparable to the English model
obtaining a Macro F1-score of 0.76 in a previous study (Al-
hindi, Muresan, and Preoţiuc-Pietro 2020). For the two-way
classification (i.e., “formal” vs. “informal”), the model (see
Table 4) achieves a Macro F1-score of 0.86 on the labeled
test set and is relatively better at predicting the “formal”
cases.

Showcases
Showcase I. In this showcase, to capture how traditionally
defined genres are positioned in our non-discrete framework,
we collected 1,607 news items that cover both sources ap-
pearing in the training data and sources that have not been
seen by the models (for source distribution see Table 5). As
the items are rather lengthy, we extracted the first 100 sen-
tences for each item as representation, resulting in 113,427

Precision Recall F1 N
Informal 0.87 0.79 0.83 1,393
Formal 0.87 0.92 0.89 2,085
Accuracy 0.87 3,478
Macro Avg. 0.87 0.85 0.86 3,478
Weighted Avg. 0.87 0.87 0.87 3,478

Table 4: Model Performance (2 epochs, 2e-5 learning rate,
16 batch size): Formal vs. Informal.

News Media Outlet N
Seen Sources Boekestijn en De Wijk 12

De Correspondent 32
Jeugdjournaal 188
Maarten van Rossem 11
NOS Journaal 150
Opinion Articles 439
Zondag met Lubach 26

Unseen Sources DWDD 239
Jinek 151
NOS.nl 150
Pauw 155

Table 5: Showcase I: An overview of the data (113,427 sen-
tences from 1,607 items, 2008-2022).

sentences in total. This decision is also theoretically jus-
tified: Audiences usually recognize the genre at the very
beginning, not after finishing the whole item (Giltrow and
Stein 2009, p. 6). For illustration (see Figure 1), we first
mapped the items on a two-dimensional grid where the posi-
tion of each item indicates its percentages of different types
of sentences on both scales. We colored the discrete genre
groups and used different shapes to indicate the type of text
for further comparisons.

Our grid (Figure 1) is informative in different ways. First,
it serves as a straightforward check for face validity: Items
with spoken text (i.e., dots) are perceived as more informal
by news consumers than the written-text items (i.e., trian-
gles). More importantly, the colored shadows in the back-
ground indicate whether and how different discrete genres
overlap with each other. The first impression is that the
boundaries of traditionally defined genres are indeed per-
meable, justifying the need for moving beyond discrete gen-
res. Looking closely, although the overlaps demonstrate that
genres do not always limit to the exact same style, the stylis-
tic patterns remain consistent within each genre. For in-
stance, while the yellow shade of satire is included in the
bigger blue shade of talk shows, signifying a similar present-
ing style, they are completely different from news websites
and television news broadcasts.

To have a clearer comparison among different outlets, we
aggregated the data points on an outlet level, resulting in Fig-
ure 2. Traditional news outlets such as NOS.nl, NOS Jour-
naal, and newspapers (even though with opinion pieces) are
positioned in the upper right corner, manifesting the typi-
cal definition of news — being predominately factual and
formal. The three blue talk shows occupying the central of
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Figure 1: A two-dimensional grid with Dutch news items.

Figure 2: A two-dimensional grid with Dutch news items
aggregated on the outlet level.

the grid are slightly more factual and formal than the yel-
low satirical television programme. The red label, interest-
ingly, shows that news for children is in general perceived as
more informal and opinion-oriented than the regular news
programmes. The pink podcast is the most peculiar genre,
with the personal branding shows leaning towards the lower
left quarter and the institutionalized news podcast lying on
the upper right end of the spectrum.

Showcase II. With this framework, we could also explore
the differences within the same news outlet. The second
showcase describes all news articles on NOS.nl from 2017
to 2019 (N = 64, 612), aggregated by the provided primary
section/topic tags.

Given that each item is quite short in length, all sentences
were used for prediction, which are 1,328,977 sentences in
total. With this considerable amount of data, the usual statis-
tical tests would have lost their meaning, which is the reason
that this study simply presents this descriptive grid with ag-
gregated percentages to indicate the sectional diffidence and
examine the fact validity. As Figure 3 shows, the news arti-
cles on NOS.nl are predominately factual and formal: Even
the most informal and opinionated section (i.e., “Culture &
Media”) has more than 80% of the sentences being factual
and formal. The “Politics” section, on the other hand, is
even more formal and relatively more opinion-oriented com-
pared to other sections. Other than that, the “Sports in gen-
eral” section conveys more opinions while the “Remarkable
news” section is more informal in style.

Discussion
In this paper, to study news genres both in a continuum and
from an audience’s perspective, we theoretically developed
a multidimensional framework for mapping news items in
terms of genre cues. As a starting point, we operationalized
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Figure 3: A two-dimensional grid with the NOS data
(zoomed-in grid: min./max. = mean±sd±5). The size of
the dots relatively represent the number of news items, with
235 sentences in the “Sports in general” section and 511,822
“Domestic news” sentences.

it using two dimensions, namely “factuality” and “formal-
ity”. For automatically obtaining the positions of either indi-
vidual or aggregated news items within such a grid, we de-
livered a computational tool in the company of a large and
various Dutch corpus with annotation.

Implications
This multidimensional framework makes novel contribu-
tion from different perspectives, paving the way towards a
suitable conceptualization in the contemporary media land-
scape. First, it is a framework of news genres. Acknowledg-
ing that the concept of news values has been overtly visi-
ble among the existing literature of communication science
(Dent 2008), the present study provides another angle for
studying news by focusing on its forms and narrative styles
(Broersma 2007). Second, moving beyond discrete genre
distinction, we describe news items in terms of the density
of factual information and the formality level. It, therefore,
avoids merely creating nominal categories, the typical pitfall
of genre studies (Buozis and Creech 2018), and could accu-
rately reflect the blurry and evolving nature of news gen-
res (Steensen 2011). Third, arguing that these two dimen-
sions (i.e., “factuality” and “formality”) could be perceived
as indicative and picked up by news consumers during genre
recognition, we refer to them as genre cues. This conceptual-
ization enables us to add evidence estimating the audience’s
perception to the established newsroom-centered research.
In addition, complementing the previous computational lin-
guistic studies on news classification and formality detection
(Alhindi, Muresan, and Preoţiuc-Pietro 2020; Pavlick and
Tetreault 2016), this study sheds light on the “demand-side”
with rather subjective annotations provided by actual news
consumers (Costera Meijer 2020).

Methodologically, this paper delivers a tool to opera-
tionalize this framework, where we automatically position
a large amount of various news content, using the predic-
tion from two BERT models as input for our visualizations.
As presented by the above two showcases, the models’ pre-

diction indeed corroborates the perception of general news
consumers. In addition, our two-dimensional grid provides
empirical evidence for our conceptualization that news gen-
res are in flux but remain relatively stable. Although the
non-random variations presented in our visualizations sug-
gest that discrete genres are indeed reasonable, our approach
allows more nuance comparisons on both individual and ag-
gregated levels. This tool could be particularly helpful for
communication scientists who intend to study news, espe-
cially a large amount of news, beyond the traditional defini-
tion and further draw inferences concerning how news gen-
res have evolved.

Furthermore, this tool could be applied on different kinds
of news items as long as the textual representation is avail-
able (e.g., articles in different forms, video subtitles, pod-
casts transcripts, posts on social media), regardless of spo-
ken or written text. Although written text is naturally per-
ceived as more formal than spoken text, the first showcase
indicates that they both widely spread across the grid, cap-
turing a clear factual and formal distinction within both
types. By adopting this tool, research questions of a various
scopes could be informatively answered: For instance, cross-
medium comparison between newspapers and YouTube as
we wondered at the very beginning of this paper, cross-
platform observation concerning the same topic on Insta-
gram and TikTok, or cross-outlet investigation into how
news aggregators differ using search engine results. This
tool is also helpful for detecting subtle patterns that are less
intuitive to observe, such as how one single outlet varies in
topics during the same period or changes in styles over time.

Practically, this study helps professionals better under-
stand their audience, minimizes the perception gap between
news production and news consumption (Costera Meijer
and Groot Kormelink 2016), and further improves journal-
istic decisions. Specially, we show the shifting and blending
boundaries of news genres in a consumer’s perception, en-
abling practitioners to have a sound grasp on how today’s
news genres have evolved and further adjust their mindset
of defined genre separation (Buozis and Creech 2018).

Limitations and Future Research
Conceptually, we chose two solid dimensions (i.e., “factual-
ity” and “formality”) as they are straightforwardly derived
from the classic journalistic values. Yet, this is by no means
exhaustive. We encourage future researchers to consider
other potential dimensions as manifestations of genre cues
as well. For instance, the density of humoristic elements
could be indicative for consumers especially when recogniz-
ing satirical programmes (Otto, Glogger, and Boukes 2017).
Another potential dimension could be related to language
complexity (Pérez-Rosas et al. 2017): As this concept is
measured differently, one end of this dimension could be
the level of readability, signaling news audiences the spe-
cific purposes for dissemination (Graefe et al. 2018). Be-
yond linguistic features, framing is also relevant: Another
non-discrete grid could be featuring the appearance of the-
matic versus episodic frames (De Vreese 2005), given that
usually a news item does not exclusively fall into either one
of these two categories (Iyengar 1994). On the article level,
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the composition of an item is, too, insightful when it comes
to genres (Keith, Horning, and Mitra 2020; Dai and Huang
2021), with institutionalized news pieces following the clas-
sic inverted pyramid structure. Moreover, although we cur-
rently focus on news consumption, the framework could be
used for professionally defined concepts from the experts’
perspective (e.g., news editors, linguists).

On the other hand, albeit promising, our tool still has
room for improvement. To begin with, though with a few
YouTube videos included, the corpus overall does not con-
tain a sufficient amount of social media content. Our candi-
date outlets are similar in a sense that each item tells at least
one complete story in a flexible yet stable length consisting
of at least several paragraphs, being greatly different from
common social media posts. We argue that such a unique
form of news deserves a model of its own. A more social
media oriented model as the next step is therefore advised.
Furthermore, aiming at training a comprehensive model, we
constructed a general corpus with quite a mixture of news re-
lated data. As an interesting extension, future research could
use the same approach but substitute our corpus with cor-
pora in specific kinds. In this way, tailored models could
better represent the layers within one kind. For example, a
model specializing in fringe news outlets could more accu-
rately capture the inherent variation within fringe news con-
tent than our general model (Bail 2012). Building on that, it
is also possible to draw comparisons between models sep-
arately trained with different types of news. For example,
the same sentence might be labeled as informal by the main-
stream model while as formal by a fringe one.

Regarding the annotation, our corpus was not annotated
on a crowd-sourcing platform but alternatively by a group
of annotators, who are in general young and well-educated.
A statement could be made that our models are better at pre-
dicting the perception of this specific demographic group
of news consumers. It would again be interesting to com-
pare models with different demographic input. For instance,
whether the same sentence would be perceived as a fact or
an opinion by models respectively trained with input from
two politically polarized groups. As an improvement, fu-
ture scholars could indeed consult a crowd-sourcing plat-
form and obtain a more generalizable model on public per-
ception (Benoit et al. 2016).

In a technical sense, considering the benefits of straight-
forward annotation tasks, our models were trained to per-
form classification on the sentence level. One could explore
the otherwise regression approach to measuring the contin-
uum by obtaining a continuous score for each sentence and
later an average one for each item. Additionally, although
the sentence-level decision allows us to flexibly apply the
models to fragments with different lengths, which is not un-
usual considering the inclusive definition of news, an or-
ganic next step for future studies would be a document-level
classifier with our models’ output as the input. Similarly, the
explained variance of these genre cues in predicting differ-
ent item categories could provide solid justification for the
dimensions chosen. Researchers are also recommended to
train other kinds of models other than BERT using our re-
leased corpus, aiming for optimization.

In spite of the discussed limitation above, as the very first
attempt to conceptualize and operationalize a non-discrete
framework for mapping news items in terms of genre cues,
this paper showcases promising output. In sum, our study
provides scholars, practitioners, and news consumers a bet-
ter understanding of the contemporary news ecosystem.
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