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ABSTRACT
There are many difficulties in studying bias at the production, dissemination, or consumption stages
of the news pipeline. These include the difficulty of identifying high quality empirical research, the
lack of agreed terminology and definitions, and the overlapping nature of many forms of bias. Much
of the empirical research in the domain is disjointed and there are few examples of concerted efforts
to address overarching research challenges. This paper details ongoing work to create a classification
of biases relating to news. It is divided into three sub-classifications focusing on the production,
dissemination, and consumption stages of the news pipeline.
CCS CONCEPTS
• Human-centered computing → HCI theory, concepts and models; Interaction design theory,
concepts and paradigms.
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INTRODUCTION
One of the core issues affecting the study of bias at any stage of the news consumption pipeline
is the lack of an easily accessible and referenceable classification of biases. The development of
this resource will help researchers overcome the many difficulties of studying bias and to develop a
systematic research agenda to tackle larger research questions. This paper highlights ongoing work
being undertaken to create such a classification. The first two sub-classifications of biases relating
to the production and dissemination of news are nearing publication. Another sub-classification of
cognitive biases impacting the consumption of news is currently under development. This paper
provides an overview of this ongoing work.
THE MANY DIFFICULTIES OF STUDYING BIAS
The Lack of Definition
Bias is notoriously hard to study. Many researchers have noted this fact while lamenting the lack
of agreed definitions for the term [13, 17, 39]. Given its complexity, it is unlikely that there will ever
be a comprehensive definition. In fact, Kline described the search for a comprehensive definition as
an "illusive goal" [31]. Druckman and Parkin also describe the futility of searching for an objective
definition [14]. While Forward stated that “a workable definition of ‘bias’ is impossible to obtain" and
instead studied manifest favour and disfavour [19].
Many researchers simply avoided providing a definition of bias. In his review of four seminal works
on television news bias from the early 1970s, Williams points out that "Nowhere in the four studies is
bias really defined" [52]. In his attempt to create a new measure of bias Sachsman avoided the difficulty
of defining bias by claiming that “‘Loading’ is defined as what members of the general population see
as loading. Thus loading=slanting=biasing” [41]. Decades later, Deacon, Golding and Billig still faced
the same problem of identifying a suitable definition and point out that many analysts simply avoid
using the term [9].
The overarching lesson from the literature is that a comprehensive definition of bias does not currently exist and it may never do so. This underscores the importance of a comprehensive classification
containing specific definitions of bias.
Bias has Become an Automatic Invective
There are also significant difficulties studying bias given the charged nature of the term. Efron noted
as far back as 1971 that "‘Bias’ is a concept which by now has become a loaded code-word — used as
automatic invective..." [15]. Others have pointed out the tendency of politicians and news agencies
to strategically allege bias [21, 50]. News consumers have also been known to claim bias when they
encounter "discrepant information which evokes evaluative response” [48]. Today’s politicians and news
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consumers are even more likely to allege bias given the increasingly polarized nature of political
debate and the increased propensity of certain politicians to hide behind the accusations of biased
media or fake news [32].
A Paucity of Empirical Research
Entman and others have also highlighted the lack of serious empirical research on the subject as
another issue [17, 38]. Thus, many known forms of bias are understudied, while others are still
unknown. This has resulted in a lack of agreed terminology, agreement over their manifestation and
effect, and established definitions. This means that it can be difficult and confusing for those new to
the domain to equip themselves with the necessary knowledge to undertake research on the subject.
Many Forms of Bias Overlap
Compounding the difficulty is the fact that many forms of bias overlap and contribute to each other.
Thus, patterns of headline, photograph, and coverage bias in a newspaper may be part of an overall
campaign of framing or agenda setting bias. This may be instigated by journalists, editors, or it may
be organisational. Smith et al. showed that description bias of protesters contributes to agenda setting
in US newspapers [42], while Eisinger, Veenstra, and Koehn measured labeling bias of conservative
and liberal politicians in US newspapers to identify ideological bias [16].
Inconsistent, Imprecise and Overlapping Terminology
There are also many examples of confusing and overlapping terminology. E.g the meaning, manifestation and effect of selection bias is different depending on which point on the news production,
dissemination, or consumption pipeline that it occurs at or that it is being investigated at. Supertype
descriptions such as media bias, election bias, and reporting bias are also often used by politicians,
journalists, consumers, and to a lesser extent researchers. These blurred nebulous descriptions are
very subjective and difficult to prove quantitatively.
Illusory Superiority and Bias Blind Spot
Another issue impacting the study of bias is the fact that most people - including those who study it see themselves as being immune to it or above its effects. Many believe with a feeling of epicaricacy
that cognitive biases, the holding of biased opinions or the consumption of biased news is the suffering
of others. Ironically, this is a well-known cognitive bias, called the Illusory Superiority bias, a common
effect of which is that the majority of drivers believe that they are above average in ability [35]. It can
also be known as the Bias Blind Spot in which the impact of bias in others is recognised, yet its impact
or influence in one’s own judgement is not recognised [40]. Any study of bias should be undertaken
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with the knowledge that everyone connected with the study including the administrator, the test
subjects, and the people who composed or collected the test content, have their own cognitive biases.
Each of these issues and many others have contributed to a domain which lacks clarity, definition,
and where researchers act in isolation. The inability to resolve these smaller issues means that larger
challenges such as the formulation and testing of theory to explain phenomenon such as judgements
of bias are currently unattainable.
COMPOUNDING THE ISSUES
Compounding these issues is the lack of an agreed classification of biases that impact the three
main stages of the news cycle: production, dissemination and consumption. There benefits to such a
classification including: 1) It will delineate and differentiate between the various types of bias. 2) It
will include any existing definitions from the literature for each form of bias. 3) It can be used to show
the relationships between different forms of bias. 4) It will provide a description of their manifestation
and effect. 5) It will also point to the major empirical and theoretical works - where they exist. 6) It
will act as the main reference point to identify related work.
Classifications are common in many other areas of science including psychiatric disorders [47],
physical impairments [4], phobias [34], and personality traits [7], to name but a few. To the best of
the authors knowledge there are no existing classifications of bias relating to the production and
dissemination of news. The most similar attempts to create classifications of cognitive biases include
Kassirer and Kopelman’s classification of clinical cognition errors [26], an ontology of cognitive biases
related to intelligence analysis compiled as part of the RECOBIA project (www.recobia.eu) by Lortal,
Capet and Bertone [33], and a taxonomy of cognitive biases relating to information visualisation
created by Dimara et al. [12]. Each of these will inform the development of our classification.
A CLASSIFICATION OF BIASES RELATING TO NEWS
The development of two sub-classifications of bias impacting the production and dissemination of
news are almost complete. Future efforts will focus on the development of a sub-classification of
cognitive biases impacting the consumption of news. The following is a brief overview of the current
status of the three sub-classifications and where we plan to focus in future.
Production Biases Sub-Classification
Bias in the production of news is the most studied of the three main stages of the news production,
dissemination, and consumption pipeline. However, there is currently no single resource which
researchers can consult to identify and distinguish between the different forms of bias. The closest
is the work of Park et al. who provide an abstract overview of the various factors and influences
which can impact the production of news [39]. However, it does not go into sufficient detail on each
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Figure 1: Partial view of the organisational layer of the
production biases sub-classification
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of the individual biases to be a useful reference point, nor does it point to the literature on each.
Currently, work is nearing completion on a first-of-its-kind sub-classification of biases which impact
the production of news. It is split into five layers, see left. The top layer details global influences which
can bias the production of news such as government, nationalism or religion. Domain influences
include medium/format and tabloid/quality. Organisational include owners, target audience, and
advertisers. Editorial includes gatekeeping, coverage and endorsement. Journalistic includes source
selection, gender, and labeling.
Figure 1 shows a partial view of the organisational layer of the sub-classification of production biases.
The left column lists the individual influences which can bias news production. At the organisational
level these include ownership, political, ideological, preferred audience, and commercial or advertiser.
The layering of the sub-classification of production biases enables it to differentiate between e.g.
ideological biases at the organisational level or at the journalistic level. The middle column in Figure
1 provides a description of the manifestation and effect of each of the biases. This provides the
researcher with an easily digestible top level description and example. The right most column lists
the major publications which deal with each form of bias. This enables the classification to act as an
initial reference point for researchers to learn more about different types of bias.
Accompanying each layer of the sub-classification shown in Figure 1, is a detailed description of
each of the forms of bias. It provides an overview of the main points and findings from the literature.
It also lists the main challenges and questions. Currently, work is being undertaken to add a medium
dimension to this sub-classification so that users will be able to identify e.g. the main editorial biases such as coverage, selection, or endorsement / opposition - that impact the production of news, broken
down further via radio, television, print, or online news. Other dimensions to view the sub-classification
through are also actively being considered. These may include identifying the beneficiary or instigator
of the bias [10], or the audience the biased news is targeted at [1].
Dissemination Biases Sub-Classification
A detailed sub-classification of the biases that impact the dissemination of news is also near completion.
This sub-classification has been broken down into four dimensions, see left, representing the four
main mediums of dissemination. Researchers can consult this to better understand the manifestation
and effect of each form of bias and to identify the key studies from the literature. A partial view of
the biases impacting the dissemination of news in print journalism is shown in Figure 2.
Print journalism is one of the more well studied mediums for dissemination bias. A small proportion
of the categories and related studies include: headline and story lede [28, 49], position, placement
or prominence [27], coverage [6], photographs [36], cartoons and graphics [11], and labeling and
description bias [16]. Bias in the dissemination of news on television has also been relatively well
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studied. Just a few of the categories and studies include: coverage [23], soundbite / imagebite [18],
facial expressions [? ], and presentation or visual [30].
In comparison, there are very few studies on bias in the dissemination of news on radio. The few
examples include: presenter style [2], vocal characteristics [37], coverage [20], and structure [3]. There
are also surprisingly few studies specifically relating to bias in the dissemination of news online,
though this is likely to change. The few examples include: comment sections [25], photographs [24],
presentation [44–46], and headlines [51].
In future, a smartphone dimension may be added to this sub-classification. This would include any
studies relating to news apps and notifications. An algorithms dimension may also be added due to
their increased importance in news consumption and concerns about bias in their recommendations
[5, 8, 29]. This will have categories for personalisation, recommender systems, machine learning and
deep learning, content distributions systems, and social computing systems.
Consumption Biases Sub-Classification

Figure 2: Partial view of the print journalism biases in the
dissemination of news sub-classification

In future, our efforts will focus on the development of a sub-classification of cognitive biases that
impact the consumption of news. Table 1 depicts an initial version of this sub-classification which was
assembled while classifying production and dissemination biases. The aim is to continue populating
the sub-classification and to further develop the descriptions of their manifestation and effect. This is
dependent on an in depth literature review.
Longer term, there is also a significant amount of work to be undertaken in breaking down this
sub-classification by adding dimensions to aid researchers identifying relevant work. Options include
adding a dimension classifying the various biases by their similarity, causes, or effect. It may also
be possible to classify these biases based on the propensity of different personalities or groups to be
impacted by them. Potentially this could include sub dimensions such as political ideology etc.
THE CLASSIFICATION AS A SOURCE OF KNOWLEDGE
A major benefit of the classification is that the organised overview of the domain it provides acts as a
source of knowledge in itself. The following presents a few of the insights its realisation has revealed
thus far.
Insufficient Research into News Bias on Radio and Online
One of the most obvious facts visible in an overview of this classification is the lack of research
investigating bias in radio news in comparison to the preponderance of studies investigating bias
in television and print news. There are several reasons for this including the difficultly of accessing
radio news content, the un-composed nature and format of radio news shows, and the time, effort
and costs of converting spoken radio content into a format that can be easily measured and analysed.
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Table 1: Partial categorisation of cognitive biases which may impact the consumption of news.
Type of Consumption Bias

Manifestation / Effect

Publications

Confirmation

Seeking information that we agree with or agrees with our position while
ignoring news that we disagree with or causes discomfort

(Hernandez & Preston, 2013; Knobloch-Westerwick & Kleinman, 2012;
Knobloch-Westerwick, Mothes, Johnson, Westerwick, & Donsbach, 2015)

Salience

Individuals are more likely to focus on information or details that are
more prominent, striking or perceptible and ignore those that are not

(de Vreese, 2004)

Selective Perception

The phenomenon of not noticing and/or more quickly forgetting stimuli
that contradicts prior beliefs or causes discomfort

(Bucher & Schumacher, 2006)

Selective Exposure

The tendency to favour information which reinforces or supports the
individuals pre-existing views while avoiding contradictory information

(Garrett, 2009; Iyengar & Hahn, 2009; Knobloch-Westerwick & Kleinman,
2012; Knobloch-Westerwick, Sharma, Hansen, & Alter, 2005; Messing &
Westwood, 2014, 2014)

Stereotyping

Ascribing an individuals or types of individuals’ behaviour as
representing the group or background they belong to

(Gorham, 2006; Rodgers & Thorson, 2000;
Tyler Eastman, 2001)

Blind Spot

Recognising the impact of biases on others but failing to recognise it on oneself

(Ehrlinger et al., 2005; Pronin et al., 2002)

Bandwagon

The phenomenon whereby individuals will do or agree with
something primarily because others are doing it

(M. Baum & Just, 2009; Seely, 2014)

Negativity

The tendency of people to pay more attention and remember
for longer bad news

(Grabe & Kamhawi, 2006; Kätsyri, Kinnunen, Kusumoto,
Oittinen, & Ravaja, 2016; Trussler & Soroka, 2014)

Accessibility

Information that can be easily retrieved from memory is more likely to affect judgements,
opinions, and decisions when processing information.

(Iyengar, 1990)

Hostile Media

The tendency for individuals with strong pre-existing positions or
attitudes on an issue to perceive media coverage as biased against their side

(Giner-Sorolla & Chaiken, 1994; Vallone, Ross,
& Lepper, 1985)

Anchoring Effect

The tendency to rely on the first piece of information
relating to a topic or individual

(Groeling, 2013b; Heath & Gilbert, 1996)

Projection

Overestimating the degree to which other people agree
with us and/or that our positions reflect the majority of others

(Christen & Gunther, 2003; Gunther & Chia, 2001)

Status Quo

The acceptance of the current situation or the default choice or resistance
to change, even when the current option / choice / position is considered sub optimal

(Groeling, 2013b; Heath & Gilbert, 1996)

Source / Purveyor

The tendency to assume or judge news from a certain source
or purveyor as being biased or against one’s own position

(Turner, 2007)

A Classification of Biases Relating to the Production, Dissemination and Consumption of News

,,

Even if researchers did go to this trouble, much of the bias in radio news is related to how something
is said, not what is said, thus increasing its subjective nature. There is also a similar lack of studies
into bias in news online. This is in part because it is the newest news medium. However, the digital
format of the content and the ease of access to it should make studying bias easier than in other
mediums and thus resulted in additional studies.
Many Studies on Bias do not Focus on the Text or Message
The majority of studies on bias in the dissemination of the news, do not focus on the actual text or
the message, but rather on the factors surrounding them. This is due to the highly subjective nature
of bias, the fact that judges of text and message have their own personal biases, the fact that many
forms of bias are via omission rather than commission [22], and for television and radio, it is often
how something is said rather than what is said, i.e. tone or facial expressions. For online and print
news, factors such as the pictures, headlines, and related articles accompanying an article would have
a similar effect. However, researchers can now take advantage more easily accessible news content
online and of new technologies such as machine learning and the ability to crowdsouce large numbers
of participants to prepare content or to undertake experiments. This could potentially result in large
scale evaluation of Entman’s Aggregate News Slant Index formula [17] or the development of other
means to measure bias in the text or message.
The Lack of Theory
The classification has revealed a chronic lack of theory relating to how judgements of bias are made.
In comparison, the overarching domain of credibility has at least ten cognitive models, theories,
frameworks and schematics to explain how judgements of credibility are made online [43]. The
formulation and testing of theory is important as it underpins experiments and explain phenomenons.
A Range of Gaps in the Literature
The classification has also exposed many smaller gaps in the literature. 1) Despite an extensive
literature review, many forms of bias to not have an explicit lexical definition. 2) In many instances,
specific forms of bias which have been studied in print journalism have not been studied online. 3)
For print journalism, the 1950s, 1960s and 1970s produced a range of seminal studies on bias. For
television, the 1970s and to a lesser degree the 1980s produced many important studies. Unfortunately,
the 2000s or 2010s do not seem to have produced the same level of seminal work for online news. 4) A
very large proportion of studies on bias in the news focus on American media, particularly on their
elections. More research needs to be undertaken in bias in other countries and on non-election topics.
These and other gaps in the body of knowledge are opportunities.
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ONGOING EFFORTS AND FUTURE ENDEAVOURS
The population and development of the three sub-classifications is ongoing. The first two subclassifications, production biases and dissemination biases, are nearing publication while the third
classification of cognitive biases requires additional work. However, it must be noted that publication
does not equal completion. As new biases are discovered and defined and their manifestation and
effect understood, the body of literature will also expand. Thus, the classifications will also need to be
expanded and revised in the future. Consequently, online publication is being actively considered.
This resource could then be made searchable with faceted viewing.
In future, opportunities exist to debate and refine the classifications. This includes the definitions
of each form of bias, their manifestation and effect. In many cases, there are no definitions. These
are obvious gaps in the literature which if filled, will aid researchers for years to come. There are
also opportunities to add concrete examples of each form of bias to the classification. To increase the
validity and usefulness of this resource, psychologists, psychiatrists, journalists, editors, HCI experts,
news website designers, news app developers, and other interested parties should actively be sought
out and consulted.
A RESOURCE FOR RESEARCHERS
This classification will be a resource for researchers interested in studying bias at any stage of the
news pipeline. Researchers interested in the detection of a particular cognitive bias will be able to
quickly consult it for inspiration and to identify methods and techniques. This will allow them to
quickly compare the pros and cons of the various approaches. It can also act as a datum point for
literature reviews. The classification will also contain any known research that has been undertaken
to prevent or limit the effects of each of the cogitative biases it contains. This will help researchers
to quickly identify gaps in the literature. Although this classification is primarily intended as an
academic resource it may also be of interest to journalists, editors or cognitive psychologists etc.
CONCLUSION
In order to establish a research agenda to systematically investigate cognitive biases relating to
news consumption, it is necessary to first have a deep understanding of the related literature in the
domain. This exposes the gaps in the body of knowledge. The development of a common and open
classification and sub-classifications of biases that impact each of the three main stages of the news
pipeline will prove transformative for research in the domain. This paper provided an overview of
two such classifications of biases for the production and dissemination of news which are nearing
publication. It also highlighted current progress on the development of a classification of cognitive
biases which impact the consumption of news.
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