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Summary

Bias in the mainstream news media has been studied for many ykanmecent years,
traditional mediums have givenay to online and digital mediums, and with themew
features are being presented to readers which could influence bias. This research aimed to
determine if the level of bias perceived to be in a news article online could be impaygsted
information graplc accompanying that article. The experiment involved participants
reporting how biased they considered an article to be for three news stories, from three
websites Each story from each website was studetdthree levels of distortionwith no
graphic, vith the original graphic, and withtailored graphic.

The research found that an information graphic accompanying a news article will affect the
level of bias perceived for the article as a whole, but that this effect was not found to be
statistically sigificant, and no trend was found regarding what causes the bias level to
increase or decreas®Vith a sample size of 124 participants) statistically significant effect
was detected. Closer examination of the data collected reveals findings which stigtest

work would be worthwhile in this area.

The data collected also indicates strong tendencies among participants to avoid cognitive
dissonanceand the presence of confirmation bias on the part of the participants. When
participants were presented i a website they recognised, and whidfey previously had
consideredo be biased, they gave a significantly highemg for bias in that articléhan for

those who did not recognise the website. Additionally, those who recognised the website but
did not previously consider it to be particularly biased, reported far lower levels of bias for
that article than those who had not recognised it.

This research adds to an existing body of work in the area. Possible refinements to the study
are proposed.
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1. Introduction

With the everincreasing availability and consumption of news media onitng,increasingly
important that we understandhe factors which affect our interpretation olews onlineBias

in the online news media industry has, many ésnin recent years, been used as an
explanation for a rise in support for political extrenjé$ Recently it has been credited with
influencingthe outcome of US Presidential and local electi¢®ls and for driving public
support for a referendum decision which will result in the United Kingdom leaving the
European Uniof3]. It is evident that there is widespread belief that bias in news media, and
specifically online news media, can be used to drive major social, economic, and political
changed4]. Bias has, and will continue to be an issue with newsiaethd has received
significant attention from researchers for at least the last half cenfaiy{6].

Due to increases in the ability of modern printing techniques and the desire to attract
attention to a news article dealing with a complex subject or series of eventgspapers
regularly commission accompanying artwork for news articles in the form of information
graphics.This method ofdisplaying information is suitable for conveying large volumes of
data quickly and accurately]. For exam[e, the share price of a company can be presented

as a graph over time, or the number of new cars being purchased could be presented as a bar
chart per quarter. Traditionally, print news media was constituted almost entirely of text; the
cost of printinginages, be they photos or graphics, was prohibitive for printing on a frequent
basis. With the falling cost of printing through technological advances, and the increased
electronic consumption of newf8], images, including information graphics, have become
more prevalent in news journalism. With the increasing presence of such images, comes
increasing power to frame a narrative. Although the aopof bias in news, and especially
print news, has been regularly investigated in areas such as headlines, photographs, coverage,
rhetoric, and agenda setting among otlsetthere is no research on whether it can be
introduced in graphics and the extentsxich influence. If bias can be introduced in graphics
then it is important that this effect isxplored and its exterinderstood.

Information graphics are used in order to rapidly convey large amounts of information in
easily interpretable ways. Howevdyy changing the format of the information from raw data

or other information into an information graphic, the designer of the graphic must make some
design decisions; the graphic is inherently an abstraction of the original dathis not a
presentatian of the original data itse[f7]. Insofar as the information is being manipulated for
presentation, this begs the question of whether bias can be introduced into these graphics or
not, adding to or removing emphasis from a cantaarrative construed from the original raw
data.

Manipulating how facts, or which facts are presented to an uninformed viewer is central to
the introduction of bias into news media. Bias in news media has been studied for decades,
beginning with traditimal news media formats, while online news has become an area of

1



research focus more recently. To date, some work, discussed in Chapter 2 of this dissertation,
has explored how bias can be introduced through the text of news articles, and also through
the design of the websites which contain thej®]. No significant work exists concerning
whether bias can be introduced through the use of information graphics.

¢CKSNBE | NB ydzYSNRdza RSTAY A kdrRBAglish Detidarfil® S & 2 NF
defines bias as:

armass nouplinclination or prejudice for or against one person or
group, especially in a way considered to be urfai

This definition is very broaand is untested in academic researébr this researcha more
specific definition is required, pertaining to the field of stutlpoking at existing literature
shows a wide variety of definitigused.

Waldman and Dewif11] stated, as part of their research into media bias:
G.AFa Oy 6S RSTAYSR | a Fye aeadsSvyYlraao
2NJ ARS2f 238 20SN) I y2iKSNWE
Gentzkow and Shapifd 2], discussing content bias stated:
a!tf GKS | OO2dzyia FINBX olFaSR 2y GKS alys
selective omission, ofce of words, and varying credibility ascribed to
the primary source, each conveys a radically different impression of

what actually happened. The choice to slant information in this way is
gKIFEG ¢S oAttt YSIY Ay GKAA LI LISNI o6& YSRA

Andon and Freq13] suggest that media bias can beoken down into three categories:
gatekeeping bias, where publishers decide what @il§ LJdzo f A A KSR | YR gKI
coverage bias, where one side of a story gets more coverage than another, and statement
bias, where bias is introduced through the text used in the coverage.

Bennet[14] also focusses on the significance of gatekeeping bias, but for this study only those
things which are reported can be studied, and so this type of bias will not form a major part
of this study.

Eberl, Boomgarden and Wagr{&b6] also suggest that there are a multitude of type of media
bias, and that their effects may differ.

Across all of these definitions of bihewever it is clear lhat bias is not a result of untruth,
but rather the selective framing of truth in favoaf a particular point of view.

In the second and third definitions, which are more specifically tailored to the discussion of
bias in the media, the authors concludkat the bias must be introduced by choice or
systematically. While the systematic slant mentioned by Waldman and Devitt does not

! https://en.oxforddictionares.com/definition/bias



necessarily mean that the slant is knowingly introduced, it is important to remember that the
area of bias in information grapts, which is the focus of this research, has not previously
been extensively studied and is not well understood. It is plausible, if not likely, that bias which
has been introduced to articles through the use of these information graphics may have been
introduced inadvertently or unknowingly. Thereforer this study bias is defined as:

dDeliberate or accidental slant by the journalist, editopablication
to distort realitg &

In studying this particular aspect of perceived bias in online news medigrog a little
researched area, thi®searchshould make a significant contribution to our understanding of
that perceived bias in online news media.

1.1 Research Question
The purpose of this research project is to answer the question:

G¢2 oKL (bth&ilfdrmBayion graphics accompanying a news article impact upon the
LISNODSAQPSR oAl a 2F GKS I NIAOE SK¢

To this end, the following researcijectiveswere formed

- A groundtruth biasrating for each of thenews articles

- Whether the information graphics asmpanying those news artidean impact upon
the perceived bias of the article

- If such graphics have an impadbetextent to whichthe design of thanformation
graphics can impact upon the perceived bias of the article

A significant body of work alreadists exploring bias in news media, and bias in graphics,
but little work has been published about the perceived bias in the graphics accompanying
news articles in online news media.

1.2Hypothesis

This research aimetb determine whether bias can betmoduced to an article through the
use of information graphicsThe research aimed to find evidence that bias could be
introduced, and consequently the hypotheses are as follows.

The null hypothesis:

(Ho) This research finds no evidence of bias beingoduced to a news article through the
use of an information graphic



This is determined bfinding thelevel of biasoth with and without the information graphics
and finding no statistically significant difference in the two levels.

The alternative hyothesisis:

(Ha) This research finds evidence of bias being introduced to a news article through the use
of an information graphic

This is determined by findirtge level of biasoth with and without the information graphics
and finding a statisticallgignificant difference in the two levels of bias.

1.3 Overview of this Dissertation

The remainder of this dissertation is structured as follows. The followingpter gives an
overview of existing understanding related to bias in news media, both oalrtemore
generally, and bias in the creation and reproduction of information graphics.

Chapter 3provides an explanation of the methodology employed in this research project,
both in terms of the collection and the analysis of the data recorded.

Followingthis, Chapter 4gives an overview of the experiment framework from a technical
and practical perspectivewhile Chapter 5discusses the statistical methods used to make
determinations on the data collected during the experiment.

Chapter 6details the resubk of the statistical tests carried out on the daaad Chapter 7
provides a discussion on the results of the experiment. This includes discussion about the
results presented in Chapter 6, and provideseflectionon the participant profiledata also
collected during the experiment.

Finally,Chapter 8provides a conclusion to the dissertation, discussing both what has been
learned and how this can contribute to future work in the area.

The full set of the data collected durinexperimenttion, and the materials used in the
collection of that datacan be found in the appendices at the end of this dissertation



2. Existing Work

Bias in news media has been the subject of academic researchaioy decades focussing
both on specific aspects of the news media, example the driving of a partisan agenda
through biag16]¢[18], and on news media more generdgiy, [17], [19]

This chapter will give an overview of existing work in the area of media bias, discussing the
findings of that work, and why the research question is an important addition to the body of
work. The findings of other researchers, discussed in this chapter, should also contextualise
the design and implementation decisions, and results, of this expetimen

2.1Bias

Bias in news media has been studied extensively since the 1970s, with research focussing
mostly on the traditional mediums of print newspapdid], [20] and television6]. More
recently research has begun to investigate the effects of bias in online news publiciipons

[21]. The extent to which bias has been studied is no surprise given its apparent impact on
news consumerg3], [22]

While most acknowledge the existence of bias, it can becdlffio describeThere is no doubt
that while bias is only one dimension of credibili®], there are many dimensions to bias,
and by which bias could be measuiédd].

Selection biass the introduction of bias bghoosing to covesome material and nadb cover
other material[24], [25] For example, a newspaper editor could decide not to report at all
on a story whiclan editor finds not to be of interest to their reade&milarly, an editor could
choose to omit certain aspesof a story for similar reason$his coulcconvey a significantly
different narrative to an audience than if alépecs of the storywere reported, while never
actually diverging in any way from the truth, or having any inaccurate repoffimg bias in
this case is introduced by what is omittetier than by any manipulation of what is included.

Bias can also be introducég the wayin which content is presented or coverethis is called
presentation biasResearch has found a link between the perceived bias of commentary
depending on to whomhat commentary is creditefl6], [26] and also in how reported facts
are contextualised27]. The practice of selecting certain facts and presenting them as being
more important or salient to a particular point in order to promote a particular point of view
is known as framin{28], [29]

Partisan bias is the favouring of one party or person in news coveragelitical stories.

Often this presents itself in the form of selection bias, where a news agency is more likely to
publish quotes by, or that are favourable to, a person or party which their readers support
[30]. The causes for partisan bias are very often driven by a desire to please the audience to
which the news agency is selling its outji2d].



Agenda setting bias extends from this, where media outlets favour reporting viewpoints
which agree with their underlying economic and political staj3dg, [32]

Giventhat what constitutes bias is a matter of debate, therealsono generally accepted

gold standard for the measurement of biddeasurements of bias can only be obtained by
people reporting bias whitthey experience. This is often in the form of a user survey, and it

is clear that bias can be introduced both in the creation of content and also in the
consumption of that content33], [34] That is to say that in the interaction between an article
and consumer, the bias can be introduced by either the article or the consumer. As such, bias
in a particular article could be attributed either to the article itself or its creator, or it could
be attributed to the reader of that article, and must be regarded as, at best, an informed
opinion rather than an empirical fact.

The level of bias perceivetbr a particular article is also an inherently subjective
determination; each reader will have threown opinion.Measurements of bias can only be
considered accurate when considered in the context that bias will have a relative definition
for different people, and that the measurement can never be made in any absolute sense
[15]. That is to say that # level of bias is intrinsically subjective, but this subjectivity can be
accepted.

2.1.1Definitions of Bias
There are numerous definitiaof the word bias, including many which have been used
specifically for the purposes of research into media bias.

As alreadydiscussed in Chaptdr, numerous researchers have used their own definitions for
bias[11], [12], [17] eachtailored to their specific areas aksearch.Related work in other
areas which relate closely to bias, for example accufds}y have also pesented their own
definitions.

Across all of these definitions, it is clear that bias in media is the favouring of one particular
side of a story, bubot usuallythe intentional dissemination of false informationhis is taken

in the context d reputable news agencies, who uphold high standards of journalistic integrity.
There are, of course, certain other media outlets who do in fact spread falsehoods, but these
will not be considered in the scope of this researthis means that while an acte may be
perceived to be biased, and may favour one side of a story over the other, or drive a particular
narrative, the facts reported in the article may still be exclusively true.

Some researchers contend that bias shoaidy be considered so if itds beenintroduced
intentionally, or by choice[12]. Others meanwhile have suggested that bias should be
considered only ift is introduced systematicalljd1]; this could be interpreted to include
unintentional biasvhich has been introduced as a result of an unrelated decision, for example
aneditork f RSOA&AA2Y 2y I ySgall LISNNa RSaiAdy



Determining whether or not bias is presenttire information graphics accompanying news
articles presents a relatively new research area, it is not implausible that any bias which has
been introduced to articles throug the use of information graphics may have been
introduced unintentionally. Therefore, for the purpose of this research, bias is defined as

oDeliberate or accidental slant by the journalist, editor or publication to distort réaffty

This definition was ggsented to all participants in the experiment befaheey undertook the
experiment

2.1.2Bias in Mainstream News Media

While the majority of news articles published in the mainstream media are written to
established journalistic standards, often an ingic bias can exist in some published news
articles[18]. Thiscan be perceived as being biased either in the way it is created, or by those
who consume it The bias can exist for many reasons, including commercial, economic,
political and personal reasons

Bias in the creation afiewscontent can bentroduced either in terms of howgtoriesare
covered, or in terms of whattories areselected to be covered by a particular media outlet
[17], [24] Even within a particular topic, the creator of the content can frame certain aspects
of a story as being particularly important or salient, thus influencing a conguraer
understanding of the facts, while never actually compromising the accuracy of the reporting
of those fact412], [27K[29].

The perceived bias in the consumption of news media can be influenced significantly by a

O2y adzYSNNa LISNE2Y Lt 2LAY A2 yeai[33)]. 6thimord, Ktgs ( 2 LA O
been found that consumers tend to favour news outlets whose editorial stance is aligned with

their social, economic, and political views, and to avoid those with lwthey disagree

reducing cognitive dissonan¢@4].

Indeed, it has been found that news agencies play into this fact for commercial reasons. For
news for which customers are unlikely to obtain an alternative, independent, -frarty
viewpoint, a news agency can acliyabolster its reputation for accuracy by reporting news

in a manner which its customers find agrees with their woilelv[12]. News agencies may

do this regardless of whether or not this is the fairest way to report the news. If consumers
are likely to gain an alternative, independent account of the information from an impartial
third-party, the same news agencies are lesslyiko distort the information they present
[36]. As suchincreased competition in the media marketplace tends to lead to lower levels
of bias[12]. Furthermore, for stories on whidhere is a general consensus of public opinion,
reporting tends to be relatively objective, whereas for stories which are contentious or for
which there is divided public opinion, news agencies tend to segment the market, and
promote more extreme editoriadtances in their reportin{36].



The widespread availaltil of online news content has allowed for increased partisanship in
the news industry[9], leading tothe s® | f f SR aSOK2 OKI YOSNE STFFSC
can choose to expose themselves only to news stavigish please then], [37].

Consumers will often do this subconsciously, as they often can be unaware of their own
personal biason @2tLJA O ¢gKAf S o6SAy3a GSNE gl NS 2F &a2YS
[38].

This in turn leads to consumer distrust in the media, as stories which displease consumers can
be easily dismissed as biased or misleading, regadiesvhetheror not they actually are

[39]. As a result, the vast majority of Americancluding 87% of Republicaf@], believe

that the majority ofmainstream news media is biased, one way or anofki{41]. Although

there is some evidence of measurable bias in the online publications of mainstream news
media[19], there is strong res@ch evidence to suggest that this is not as widespread as some
may think[33], [42], [43]

It is important to note that research has also found that a journalist having a strong personal
viewpoint ona particular subjecwill not necessarily cause their wot& be biased or to

convey biag17], [44/p 2 KAfS Ad OFy oS | OOSLIWGSR GKIFG |
decisions they make, including professional editorial dewss professional journalistic

standards will often help to mitigate any error arising from this judgement.

2.1.3Bias in the Presentation of News Online

Bias inthe newsmedia has beerextensively studied since the 197Gmd this work has
typically fozissed on highlighting differences between liberal and conservative news agencies
or on biased coverage of a particular topic.

Compared to traditional mediumselatively little research has been carried out into how bias
may be present in the online presetion of news. Some existing research has looked at
textual content and website desig8], [45]. It has previously been shown that bias exists with
respect to vocabulary used in online news arti¢®Y. It has also ben shown that the design

of the website can have a significant impact on how biased its content is perceived to be, with
certain features of website design affecting the perceived bias of the content more than
others[46].

2.1.4Information Graphics in News Media

Information graphics are used to convey large amounts of information in a format which can
be interpreted quickly, and provide insig which the presentation of raw data alone could
not achievd7], [47], [48] This shold allow for increased understanding of a potentially large
and complexset of informationto be achieved by the reader, and relatively quickly. This



means that vast amounts of information can é#iciently conveyed through this method of
communication.

Images are also attentiegrabbing, and so they can be used to attract a reader to read the
article that they accompanjy9].

Consequently, their use in media publications is frequent, indeed asangly sd8], [50]. It
follows that as their use increases, so too does their influence on communicating information
from journalists to readers. This makes understanding the effects of this bias increasingly
important.

2.1.5Bias in tle Presentation of Information Graphics

It has been notedy Munznerthatd y 2 LA Ol dzNB OFy O02YYdzyAOI S
FyYR y20KAY 3 [7p Wis clear khSanyirédbzseftdtion of data in an information

graphic is inherently subject to design decisions by its creator, and the resulting graphic is
necessarily an abstraction of the data being represeraed not just the data itseliMany of

the factors which affect other forms of bias also affect bias inrmédion graphics; bias can

be introduced by consideration of what information is being communicated (selection bias),

and also how it is being communicated (salience HE&H)

It has been noted that even as information graphics in news media become more prevalent,
little is understood about the balance between authoeated elements of those graphics,
and the data itsel{52].

The processes for the creation of graphics also varies. The New York Times, for example, has
a reasonably laye, and multiple awaravinning graphics department tasked with making

these information graphics. Other publications such as The Economist and The Washington
Post also spend significantly on graphic design. In many other publications less emphasis is
put on graphic design, and so it is likely that information graphics which are presented are
created on a more ad hoc basis. Given the standards of journalistic integrity which those who
write the text of articles are held to, it should stand that the desigmérgraphics are held to

the same standards, but as relatively little is known about the effects of the design process
2y NBIRSNBEQ AYUSNILINBOFGA2YS GKAA YIlI& y20 0S8

Relatively little research has been carried out about how users extract informatom
information graphics. It has been shown that the design of the information graphics can affect
how accurately and quickly readers can understand the information being conj&ljednd

also that the addition or removal of certain design elements can affect whether the
information is perceived to be bias¢d3].

As information graphics accompany news articles with increasing frequency, it is increasingly
important to understand how the use of these graphics can impact on the level of perceived
bias in the article as a whole.



2.2Example of Driving a Narratmgth Visualisation

Figure 2.1 shows an example of an information graphic which presents the same information
in two very different ways. The graphic visualises the population of the world, and also the
growth rate of the population over the same period.

eI World population growth, 1750-2100

in Data
Annual growth rate of the world population
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296 waqpmm
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Data sources: Up to 2015 QurWorldinData series based on UN and HYDE. Projections for 2015 to 2100: UN Population Division (2015) — Mediumn Variant

The data visualization is taken from OurWorldinData.org. There you find the raw data and more visualizations on this topic. Licensed under CC-BY-SA by the author Max Roser.

Figure2.1 ¢ Visualisation of population growth vs. population. Image source: Our World iA Data

Presenting both of these pieces of information related to the same thing on the same graphic
is an eminently sasible design decision. However, if only one or the other of these pieces of
information was presented, it would paint a very different picture.

A graphic with just the blue area visualising population growth could accompany an article
about world populatn, and would signify a rapidly growing population. With this based in
fact, and visually impressed on the reader, the article could make a claim about how this could
be a huge problem for world resourceand seen very grounded in fact.

On the other handa graphic with just the line signifying the rate of population growth could
accompany an article about world population, and would signify a rapidly slowing population
growth. With this based in fact, and visually impressed on the reader, the articlé owmke

2 https://ourworldindata.org/world-populationgrowth
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a claim about how the slowing population growth poses an existential threat to humankind,
and this would seem very grounded in fact.

Considering either of those artidevith the alternative graphic would expose a weakness in
the case presented byitber article, and shows the power of graphics to give credibility to the
narrative in the text which they accompany.

In fact, for either case, the intentional selection of only certain elements of the graphic in
order to bolster the claims made by the i@te shows a bias, which could massively influence
the interpretation of the article by the reader.

However, it must also be considered that in Figure 2.1, the population is given as an absolute
figure, whereas the population growth is given as a percemtzéghe population. This means

that population is presented on a constant scale across the graphic, whereas population
growth is presented on a varying scale. This shows how the scale can also be used to visually
trick a reader into interpreting trends itata differently from how they actually are. The two
elements of the graphic in Figurel? are not directly comparableven though they are
presented with eaclother.

2.3 Conclusion

Bias, and more specifically bias in the mainstream media has beeredtagiensively for

decades. However, despite this, there has been almost no research carried out on bias
introduced to media publications through the use of information graphics, and what effect
GKAA KlFla 2y I NBFRSNRa Li&pudsSacdompany. 2F G KS | NI

As graphics become ever more prevalent, particularly with the rise in online news readership,
where their publication is no more expensive than tegised content, understanding how
they affect our judgement of the articles they accompamnd whether they could be
manipulated to favour one side of a story, or drive a particular narrative within that story, is
more important than ever before. In a time when media bias is very much in the public
spotlight, having been credited with drivimgajor social, political, economic changes right
around the world, understanding how bias can be introduced to news media online is crucial
to understanding how this bias affects readers of these news publications.

This study will investigate whether bisscommunicated by the graphical elements of news
content which accompany articles in news websites, and attempt to determine what effect
these information graphics may have on increasing or decreasing the level of perceived bias
in the news article.
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3. Methodology

Answering the questions posed by this research requires the collection and analysis of data
related to how people perceive bias in online news media, specifically when they are viewing
news articles accompanied by information graphics.

To do this,the experimentnvolvedthree stages

1. Presenting participants with a survey gather sample profile information

2. Thenpresening participantswvith a series of images of webpages andirgkhemto
rate how biased they considered the article @ach ofthe webpages to be

3. The participants were then required to answer some follow up questions

The experiment was set up as a 3x3x3 dedlgebsites x Article x Distortions (WAD), using a
Latin Cube in reduced forrthis is a very simple form of Latin Hypercube@ang, which is

a statistical method for generating near random samples from a multidimensional set of
parameterg54]. Participants were randomly assigned to one oengaths through the 3x3x3
cube.

Participants were recruited to take part in thegtiment through Prolific Academ[i85]. The
number of participants wadetermined using G*Powdb6], in order to create a sufficient
statistical power for the results to be meaningful.

Approval for this experiment was sought frpand granted by the SCSS Research Ethics
Committee, at the School of Computer Science and Statistic, Trinity College, Dublin.

3.1Websites

The three websites selected were:
WO. The Daily Mai[57]
Wi1. The BB(58]
w2. TheGuardian59].

They were chosen to provide a cresection of Britishnews media. The Daily Mail is
traditionally aligned with conservative and righting viewpoints, whereas The Guardian is
traditionally aligned with liberal and lefting viewpoints. As a public service broadcaster, the

BBC is traditionally seen as an impartial repof@®]. Thed i dzZReé G KSNB F2 NB dza ¢
mainstream media perceived as among the most AHgirtg, leftwing, and from the centre.

3.2Articles
Articles were chosen from the Daily Mail, The Guardian, and the BBC, covering stories
reported by all three news agencies on the same day, and which contained graphical
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representations of data relating to the stor&s such, any bias perceived to be present in the
articles was not related to story selection to fit the experiment.

The three aricles selected were on the following stories:

AO0. Corsumer Price Index inflation, published on Decembéft, ZD17

Al. The price of bitcoin, published on Februaf{, 2018

A2. The rise in lifeexpectancy, published on Septembef22017
These three articles were oken as they satisfied the criteria for inclusion. Importantly, they
were not of excessive length which could have resiih fatigue effects tempering the
responses from participants. All three websites also reported venylesiy in terms of data
and surces, making them suitable for comparison.

3.3Distortions
There are three levels of distortion for each website and story:

DO0. The article presented without any accompanying information graphics. This is to
determine a ground truttbias rating forthe text of the article. The articles were
presented with all other features of their website desigrcluded but with
branding removed.

D1. The article presented in its original forimcluding its original information graphic
but with branding removed. This is tietermine the biagatingfor the article as it
wasoriginallypublished.

D2. The article presented witthe originalgraphicreplaced by a new graphispecially
designedor the purposes of this experiment.

3.3.1Creating D2 Graphics

The D2 level of distadn required graphics to be creategpecificallyfor the purposes othis
experiment.For example, Figure 3.1 shows two graphics, the original graphic (D1) from the
BBC article about inflation (W1A0), and thewly introduced graphic(D2). The D2 graphic
has been designetb suggest an exaggerated gap in the inflation of wages and the consumer
price index, discussed in the article, while making this distortion of the figure not immediately
obvious The figures were sourced from the same source as the BRGigr

For each D2 graphic created, the figures have been sourced from the same sources as the
original figures used, or else sources cited in the article. Some D2 graphics were entirely
original creations, while others were modified version of D1 graphwids significant design
changes, in ways which are known to alter perception of information graphics.

All the distortions presented to participants are shown in Appendix Adth&lloriginalD1
graphicsandthe newly created2 graphics are presentedistby-side in Appendix A8.
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Figure3.1 - Original graphic (D1), left. Especially created graphic (D2), right.

3.3.2Website Branding

In the case of all three distortions, all branding, or anything which could identify the name of

the website being used, was removidm the distorted versions of thevebsites It is known
thatpreco/ OSLIG A2y a | 62dzi | ySgalLl LISNR& OoNryR Oy
of that paper{45], and thus may impact their perception of bias. The branding was removed,

as shown in Figure 3.2, in order to reduce the possibility of participants in the survey having
preconceptions about the websites in questidrhis likelihood of this occurring was foer

reduced by limiting participation to US citizens living in the USA, and only using UK news
websites.This was intended to increase the trust we can place in their responses being a
considered and fair reflection of the content being shown. It is imipbsgo completely

remove the possibility of participants recognising the websites, but by removing the branding,

this concern is minimised as much as is possible, while without fundamentally altering the
presentation of the website. It is important to aidaaltering the presentation significantly, as

this would unnecessarily introduce another variable to the experiment, which could not be
AYRSLISYRSyGfe YSIFad2NBRT ylFYSteé LISNOSAPSR O0A L

B E @ Your account News Sport | Weather  Shop Earth Travel More - Search Q

NEWS

Home Video World UK Business Tech Science Stories Entertainment & Arls Health World News TV More ~

@ Your account News Sport | Weather = Shop Earth Travel More - Search Q

NEWS

Home Video World UK Business = Tech Science Stories Entertainment & Aris Health World News TV =~ More ~

Figure3.2 ¢ Example of BBC website banner with explicit branding removed
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3.4 The Experiment
As outlined in the opening section of this chapter, gx@eriment was split into three
stages

1. Participant Profile Questions
2. Bias Rating Experiment
3. Reflective Questions

The exgriment was designed in this wap as to gather as much information as possible
from each participant, not just about how biased they determined the articles with which
they were presented to be, but also information which ngaye insight to how they reached
that determination.

The three phases of the experiment are outlined in more detail below.

3.4.1Phase 1: Participaftrofile Questions
Rather than just collecting bias ratings from the participants, it was important itoSgene
context surrounding the responses provitby participants to the survey

Prior to beng presented with the websites for evaluation, participants were asked to provide
the following information:

1 Date of brth

1 Gender

1 Amount of time spent on the int@et each day

1 Highest level of education completed

1 Expected income for 2018

1 Occupation

1 Political €aning

1 Media accessed most often

1 How many times do they check the news online each day

The data gathered from the responses to these questions is usefulni@xtaalising the
answers from the participants. If trends exist among s@donomic factors and the level of
bias reported for a story, it would indicate an underlying effect which would require further
attention and explanation. This can greatly addhe specificity of the findings.
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3.4.2Phase 2: Bias Rating Experiment
The bias rating part of the experiment involved presenting participants with an article from a
website and asking the participant to report how biased they considered that artidle.to

The participants rated bias on a slider scale from 0 to 100; O being not biased, and 100 being
extremely biased.

The specific articles with which the participants were presemtedendedon to which path
the participant had been assigned when they &edhe experiment. This system is outlined
in the next section.

3.4.3ExperimenPaths

As outlined above, each participant was assigtoea path through the 3x3x3 cube. Each path
ensured that each participant experienced each website, article, and titoexactly once

as they traversed the cub&he participants scored eagtebsite x article xlistortion (WAD)
combination presented to them on a slider scale from 0 to 100. The scale was anchored with
GKS GSNX& aGdzyoAl aSRé yR GSEGNBYSt& oAl aSRéd
The asginment of participants to paths through the experiment cube was random. In order
to ensure that eacWADcombinationwas considered by the same number of participants,
and thus the responses recorded for each path would be of equal statistical meritathe s
number of participants was assigned to each pathis is important, as many statistical
methods, including ANOVA which is suitable for this type of experiment, require balance in
the distribution of participants to groups.

This was achieved by settiagmaximum number of participants for each path, and closing
that pathwhenthe required number of participants had been assigned to it. Therefore, the
requirement to have the same number of participants on each path did not affect the
randomness of the &dcation of paths.

There are twentyseven possiblaVAD combinatiors in the 3x3x3 cube. By having nine
separate paths through the cube, each participant was presented with just three
combinations of article, website and distortion. The combinations showpatticipants m
each path are shown in FiguBel and Tables 343.3 below.
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Figure3.3 - An illustration of the 3x3x3 experiment cube, show

the three levels of websites, articles, and distortions. Each sh

layer of the cube corresponds to a table below (Tableg 3.3),
which detail how each path tv@rses tle cube.

Table3.1 - A top-down view of the top (white) row in the 3x3x3 cube in Figure 3.1 above. The
intersecting AO / DO cell ike same as the A0 / DO cell in Figure 3.1 above. Participants who were
assigned to path one would therefore experience Website 0 x Articlzigiortion O.

Article &
Graphie- (D2)

Article (DO) | Article &
Original
Graphic (D1)

Story 1 (AO) Path 2

Story 2 (Al)

Story 3 (A2)

Table3.2 - A top-down view of the middle (light grey) row in the 3x3x3 cube in Figure 3.1 above. The
intersecting AO / DO ceB the same as the A0/ DO cell in Figure 3.1 above. Participants who were
assigned to path one would therefore experience WebsiterfioteAlL x Distortion 1

Article (DO) | Article &
Original
Graphic (D1)

Article &
Graphie- (D2)

Story 1 (AO) Path 9 Path 8

Story 2 (Al) Path 2

Story 3 (A2)
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Table3.3 - A top-down view of the top (dark grey) row in the 3x3x3 cube in Figure 3.1 above. The
intersecting A0 / DO cell ikeé same as the A0 / DO cell in Figure 3.1 above. Participants who were
assigned to path one would therefore experience Website 2oleAtix Distortion 2

Article &
Graphie- (D2)

Article (DO) | Article &
Original
Graphic (D1)

Story 1 (A0)

Story 2 (A1)

Story 3 (A2)

For example, a participant who was randomly assigned to Path 1 through the experiment, was
presented with [WO, DO, AQ], [W1, D1, Al] and2[\W2, A2], and was asked to evaluatzle
of those three combinations.

Likewise, a participant who was randomly assigned to Path 2 through the experiment, was
presented with [WO0, D1, AQ], [W1, D2, Al] and?[ld0, A2], and was asked to evaluate each
of those three combinations.

By having eachasticipant evaluating just three of the twenseven possible permutatien
of WAD, the effects of fatigue are neded. Also, the participant didot rate more than one
distortion of a particular article or website, which makes any crossover effects irbjmssi

3.4.4Phase3: Reflectiv&uestions
Having rated all three websites, the participants were asked the following:

1 If they recognised any of the websites used in the experimieai a provided list of
news websites

1 If they considered any of the webs#do be particularly biased in generétom a
provided list of news websites

1 Which elements, from a multiplehoice list of supplied elements, they consider
contribute to bias

Thisadditionalinformation was stored along with their other responses, araswompletely
anonymous.

LY FRRAGAZ2Y (G2 0G0KA&AX LI NILAOALIYGA oSNB | 41 SR
dogs was presented to each participant before the first article as part of this experiment. The

participants were required to answertlie article was about dogs or cats, on the same slider
scale as during the experiment, thus ensuring that the participants were paying attention to
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the content being presented to them, and not just responding to the survey at random. This
increases confience that the responses to the survey were genuine and considered, and
therefore that the conclusions drawn can be considered to reflect reality.

3.5Bias Rating Scale

Bias was rated by participants on a visual analogue scale, which ranged from 0 TtisG6.
shown in Figure 3.4. This type of scale was chosen as it allows participants to report precisely
the level of bias they determine to be present in the article which they are rating.

An alternative type of scale, which has been used extensivelsiarch in the past, is the
Likert scale. On a Likert scale, the participaaport their answer as an approximation which

falls within a grouping of scores. This makes sense when evaluation of results is being carried
out manually, as it makes for moramplified analysis. However, with automatic methods for
data collection and analysis, the greater granularity of the responses made possible on a
continuousscale was possible to utilisét. is for this reason that a continuous scale was
utilised.

Figure3.4 - The Visual Analogue Scale on which participants rated the perceived level of bias
article

Unbiased

A
= -

P ww
L

3.6 Participants

The patrticipants for the experiment were sourced through the crowd soumiaketplace
Prolific Academi49].

Participation was limited tdhe United States of America. This washelp prevent the

LI NI A OA LI gpinbrdf attiSeN présghted to theraffecting their perception of the

F NG AOE SAaQ o0Al asx ledaus&llfoDtke expBriménK EsoyfcBdsim mekidNdi A O
publications from the United Kingdorwith the branding removed from the UK websites, the
likelihood of the American participants recognising the website, or having an opinion as to its
bias, should be reduceps]. If the participants did have their own strong opinion on the
websites in question, it is likely that this could skew their interpretation of whether or not the
article was biase{B8].

The requisite numbeof participants was determined, using G*Po\&$], in order to create
a sufficient statistical power for the results to be meagful. ANOVA analysis, discussed in

3 www.prolific.ac
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Chapter 5, is generally suitable for this type of experiment, and so catmgawere based on
creating a statistical power for ANOVA. A statistical power obrdtter is sufficient to draw

meaningful conclusions from the research. In order to attain this statistical power, 121
participants would be required. However, in orderhave an equal number of participants
per path through the Latin Cube, 126 participants were required; 14 participants per path.

| F GAYy3 Iy h SNNRBN LINRPolIoOoAtfAGE 2F fndnp

1 error.

YS$I ya

Also, with a sample szof 126, there is aG:95 Statistical Power, or a >95% probability, that
we will detect an effect size of 0.45 when there is an effect to be detected, and not making a

Type 2 error.

With 126 participants, the calculatisiare asshown in Table 3.4lhe efect size, f, shows the

effect size which is being sought. The power shows the probability of not making a Type 2

error for this effect size.

Table3.4 - Table showing calculations of statistical power fastexperiment, from G*Power.

Input

Output

F Test

ANOVA: Fixed effects, special, main effects and interact

Post hoc: Compute achieved powegiven a sample size
and effect size

Effect size f = 0.45

ik h NITGAZ2 T ™
Total Sample Size = 126
Numeraor df = 8 (levels minus 1)
Number of groups =9

= —4a —a -—a -9

Noncentrality Parameter = 25.515
Critical F = 2.0674719
Denominator df = 117
h SNNJ LINBO I' noannnHd
i SNNJ LINEO6 ' ndnnnnud

= -4 —a -—a -—a -2

Power = 0.9555706

3.7 Conclusion

The measurement of bias requires participants ine texperiment to report their

determination on the perceived level of bias in the article with which they are preseAtd.
will bediscussed in Chapter % order to performANOVAanalysis on the responses from the
participants it is desirable to record single continuous dependant variable, and one
categoricalindependent variablelt was intended when designing the experiment that it
should be suitable for this type of statistical analy3iserefore, any other variables should
be eliminated, and eacparticipant should be asked to provide just a single piece of data; in

this casethe level of bias in an article.
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Participants are only asked to rate three different images of websites, thus reducing the
possible effects of fatigue. Participants are asked a spike question to ensure that they are
paying attention before the experiment begins.

Use of Latin Hypercube Sampling provides a method of ensuring that participants are shown
random images from the available selection, and also provides indepepd#robservations
between groups, another requirement for statistical analysis of the data collected.

The use ofarticles from UK websites and American participants, along with removed
branding, reduces the possible effects of bias arising from coguitsa®nance, by reducing

the chances of the participants having a strong opinion on the material that they are rating.
The presentation of the websites being kept as close as possible to their original format
reduces the possible effects of bias being etiéel by the website design. It is important to
mitigate these potential sources of error as much as is possible.

As statistical power of 0.45 is deemed sufficient to draw meaningful conclusions from this first
research into the area; working with a highstatistical power would be economically
prohibitive due to the number of participants required, while this should work to determine

if there are useful results to be found from this experimektcording to Cohef61], a power

of 0.5 should detect an effect of medium magnitude. By using 0.45, the size which can be
detected is even smallelhe calculations were based on the premise that ANOVA would be
a suitable type of statistical analysis for the data collected in this expatime
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4. Experiment Apparatus

The surveyor this experiment was deployed online, ugia custorduilt apparatus,on an
Apache virtual machingVM) in the School of Computer Science and Statistics at Trinity
College, Dublin.

The apparatusis based on that biti and used by Brendan Spillane for his web design
experiments at the ADAPT Cerffrbut used here with significant modificatiofhe existing
apparatus was designed to accommodate tdimensional experiments up to a maximum

size of a 9x9 twalimensional atin square. While significantly smaller than that size, this
experiment required a framework capable of handling a thdemensional cube. The

F LILI N} dzaQ O2RS>Y GKSNBF2NBI NBIdzANBR KSI ge@
experiment. This codinggas completed and tested locally before being deployed to\ive

for public use.

Theapparatus is written primarily in thBython 2.7programming language using the Django
Framework The HTML elements of thepparatusare styled using Twitter Bootstrapnd
interactive elements of the design are controlled with JavaScript.

Responses by participants were stored on a MySQL database, running on the same VM as the
front-end website. This was linked to tfrent-end using pythormysq|l.

The articles werenodified for each required level of distortion with branding removed, using
photo editing software. Each of these samples presented to the participants is shown in
Appendix A4.

Each participant partaking in the survey progressed thrahgtsteps detailed in Seons 4.1
to 4.10

4.1Prolific Academic
The participants were sourced through the crowdsouramayketplaceProlific Academfc

Participation was limited to US citizens, living in the USA, and who were at least 18 years old.

Eligible @rticipants saw tts experiment advertisedn Prolific Academjachose to partake,
and were brought to the start page di¢ experiment.

The experiment was advertised on Prolific Academic for four days, from Aprilo2Z&pril

30M, 2018. Prolific Academic requires that ficipants are compensated at least £5 for an
hour of participation in surveys. This experiment took approximately 10 minutes, and so each
participant received compensation of £0.85 for their time.

4 https://www.adaptcentre.ie/
5 www.prolific.ac
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4.2Begin Survey

Participantsvho chose to partakeverefirst brought to an introduction page where they were
provided with detailed information about the experiment. They were tlyaven the option

to partake in the experiment or return to Prolific Academic. This page, and all subsequent
pages were part of the @bsite running orthe VM at Trinity College, Dublin. At this pojnt
participants clicked to begin their participation in the experiment.

4.3 Participant Information

As per Trinity Research Ethicarficipants were presented with information about the
experiment, andwere thenasked to provide their consent that their responses could be
recorded and used in the analysis of this experiment. This was a prerequisite for participation
in the experiment.

The full content of the participant information and czemt pages are show in Appendix A3.

4.4 Instruction Tasks

Having provided their consent in the previous section, participants clicked the button to begin
their participation in the experiment, and in so dojwgere randomly assigned to one thfe

nine pathsthrough the experiment, as described in Cha@eFigure 3.1

They were then presented with instruction taskbpy were presented withpages which
looked identical to the experiment proper, but were simply used to allow the participants to
familiarise hemselves with the experiment apparatasd the interface Popupwindows
provided information to the user on how to partake in the experiment, and the users were
requested to rate the bias of two sample images, as they wdaldter on in the experiment
proper. These instruction pages are shown in Appendix A7.

4.5Survey Questions

Before rating any articles as part of the expaent, participants wereequired to fill in a short
survey. The results of this survey provided background information on thaigpants,
allowing for contextualisation and greater understanding of their bias ratings

The users were asked to provide tildormation detailed in Section 3.4.1.

CKA&G AYTF2NXIFGAZ2Y LINRPOARSA& A y-&drudid aind plificall 6 2 dzi
background. Though not directly contributing to the findings of the experiment, this
information could be used to explaor contextualisehe responses recorded.
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4.6 Spike Question

Having completed thdackgroundsurvey, useravere presented witha spile question to
ensure diligence to the task and make sure they were not simply clicking though the
experiment.This article is not part of the experimedata thatwasassessed and is simply
designedo measure participan@ttention to the taskTo this &d, participantswere shown
an article about dogs. The slider bar at the bottom of the page then asked tleemdicate
whether the article wa about dogs or catsAsking this simple and, more importantly,
objective question for which there is a right aadvrong answer goes some waydnsuring
that the participants wee in fact paying attentiorto the experiment, and we giving
considered resposes. Any participant who answered the question incorrectly cddd
considered to have provided generally eremus results, andheir responsescould be
removed from consideration.

4.7 Bias Ratings

Participants then partook ithe main part of the experiment, namehating the bias they
perceived to be present irach WADcombination Each participant rated thre®VAD
combinations on a slider scale from 0 to 100, O being unbiased and 100 being extremely
biased as shown in Figur& 4. The specific articles which were presented to the participants
depended on which path they had been assigned through the experiseptFigure 3.1)

After rating all three articles, the participants were then presented with all three again, with
the opportunity to reevaluate their ratings by comparing all three simultaneously.

Once satisfied with the rating which they had givendach, the participants were then once
again presented with all three articles sidg-side, without seeing their previous rating, and
asked to select the article they considered to be the most biased.

Asking for repeated affirmation of their decisions regdjag the bias levels they perceived to

be present in the articles increases confidence that the responses provided by the participants
had been fully considered, and can provide meaningful information from which to draw
conclusions.

4.8 ReflectiveSurveyQuestions

Having rated, and reated, the articles for their perceived level of bias, the participants were
again asked a number of survey questions, reflecting on the experiment. Each participant was
asked:

1 If they recognised any of the websites usedha experiment, from a provided list of
news websites

9 If they considered any of the websites to be particularly biased in general, from a
provided list of news websites
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1 Which elements, from a multiplehoice list of supplied elements, they consider
contribute to bias

This information is used to provide context to the answers provided. For example, if a user
said that they had recognised some of the websites used, we can no longer assume that their
responses are entirely free of their own bias, from opinithey already had about the
publication. Like the prexperiment survey, described in Section 4.4, the answers to these
guestions do not directly contribute to the outcome of the experiment, but can be used to
contextualise the responses recorded.

4.9 Debief

Having completed the entire experiment, participants were presented with a debrief page,
thanking them for their participation and providing them witlontact information forthe
researchers, whom they could contact with any questions arising fronexiperiment.The

full content of this page is presented in Appendix

4.10Submission and Payment

Having read the debrief page, participants were prompted to submit their responses to be
included in the research. Upon clicking the button to do this,rtheswers were recorded on

a MySQL database, which was hosted on the same Ap&dhes the rest of the experiment
apparatus.

The participants were then redirected to the Prolific Academic website, where they received
payment as compensation for their timie completing the experiment.

4.11Conclusion

Theapparatus used in this experimehtd previously been employed in twebmensional
experimentsat the ADAPT Centrdout required heavy adaptatiodor use in this three
dimensional experiment.

The number oparticipants required to participate in the experiment was calculated using
G*Power, as discussed in ChapteffBe design of this experiment ensured that participants
were always fully aware of what information they were expected to provide, and how to
provide it. The design also ensured that responses were well considaredprovided
O2y (i SE( résponde datisid®h\ a
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5. Data Analysis

Determining whether or not any bias exists in the data colleceglires statistical analysis

of the data.Originaly, it was envisaged that analysis for this experiment woulédigeved
using one-way ANOVAor Analysis of Variance tests, and the experiment was designed
accordingly.On examination, it transpired that the data collected did not satisfy the
assumptiongor ANOVA as there were a number of significant outliers in the bias ratings, and
so the KruskeWallis H Test was performed insteddltests were run using SP3%

5.1 ANOVA Assumptions

There are six assumptions which axperiment and its resultinglataset must satisfyor
ANOVAO be considered an appropriate tekir that data

1. There must be just ondependentvariable, which must be continuous. In this case,
that variable is the reported bias, which was reported on a continuous slider scale
from Oto 100 by the participants.

2. There must be one independent variable, which is categorical. In this case, that
independent variable is one of either the Website, the Article, or the Distortion,
depending on which dimension of the experiment is being examateal particular
time. Only one is examined at a time, which means that this assumption is satisfied.

3. There must be independence of observations. This is achieved by the Latin Hypercube
Sampling experiment design, discussed in Chapter 3. This design®timatrthe way
that participants traverse the Latin Cube design guarantees independence of
observations, by maintaining each randomly assigned group on separate paths
through the cube.

4. There should be no significant outliers in the groups.

5. Thedependentvariable should be approximately normally distributed.

6. The variances of each variable should be approximately equal.

Assumptions 1, 2 and 3 are satisfied by the experiment design.

Assumptions 4, 5 and 6 depend entirely on the responses provided to theiegreroy the
participants. While it can often be expected that the responses will satisfy these assumptions,
the data set must be tested to confirm that this is the case before an ANOVA analysis can be
considered appropriate for the dataset.

Having collecd all of the data for this experiment, the data failed Assumption 4; there were
a small number of significant outliers, see Figure 5.1.
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Figure5.1 - Boxplot showing data collected for all twerdgven comimations of WAD presented to
participants. Significant outliers are seen represented by circles (more than clengthy, and

asterisks (more than three bdengths). Note that the numbers assated with the outliers are the
unique identification numberfor those points in the dataset, and not the values of those points.

As there was no reason to reject these outlying daténts as being erroneous, it was
necessary to include these in the statistical analysis. Consequently, ANOVA was unsuitable for
analysis in this experiment, and an alternative, the Krudiellis H Test was used instead.

5.2KruskelWallis H Test Assumptions

Having rejected ANOVA as a suitable statistical test for use on this dataset, the Kvadlicel

H Test waslwsen as a suitdé alternative. This test, like ANOVA, is suitable for determining
the relative differences between groups on a scale, which for this experiment is the bias
rating. Importantly, the KruskéNallis H Test is suitable for analysisdatasets with outliers
which is a necessity for the data collected in this experiment, as significant outliers exist

Forthe KruskelWallis H Testthe data must satisfy four assumptions, which are similar to the
ANOVA assumptions, in adfor this test to be suitable:

1. There nust be just one dependent variable, which can be either continuous ordinal.
In this case, that variable is the reported bias, which was reported on a continuous
slider scale from 0 to 100 by the participants.

2. There must be one independent variable, whishcategorical. In this case, that
independent variable is one of either the Website, the Article, or the Distortion,
depending on which dimension of the experiment is being examined at a particular
time. Only one is examined at a time, which means that #ssumption is satisfied.
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3. There must be independence of observations. This is satisfied by the experiment
design as discussed in section 5.1.

4. A determination must be made of whether the distribution of scores of the dependent
variable has the same or dffent shape for each of the independent variables, as
shown in Figure 5.2. The test is suitable whether or not the shape is the same, but the
alternative hypothesis is different depending on this determinatioihis
determination is made for the data eatime the test is run, which for this experiment
is twenty-seven times over the three dimensions of the experiment cube.

As the data collected from the participants in this experiment satisfies these assumptions, the
KruskelWallis H Test is a suitable gtdical method.

5.3KruskelWallis H Tedtlypotheses

The research question which this experiment aims to ansgefiTo what extent do the
information graphics accompanying a news article impact upon the perceived bias of the
I NJIi A Tnis $eljuires detenining if theperceivedlevel of bias changes when a graphic is
introduced, and if so what the nature of that changeTisis is achieved by comparing the bias
ratings at the three levels of distortion and for the three websites and news stories as
discused in Chapter 3.

The KruskeWallis H Test can be used to determine if any differences observed in the
collected data are statistically significafthe hypotheses which the Krusik&kllis H Test
tests for are very similar to the hypotheses for ANOVA snitiprovides a suitable alternative

test for this experimentAs this is a parametric testnlike ANOVA, this test is suitable for
datasets with significant outliers, which is a necessity for analysis of the data collected in this
experiment.

The respaoses are grouped by their WAD combinations from the Latin Cube outlined in
Chapter 3. The Krusk@lallis H Test is performed on each level of WAD, for each dimension
of the cube. This means that twenggven tests are carried out on the experiment cube in
total. The outcome of each test is either the rejection or retention of the null hypothesis, and
in the case of rejection, the acceptance of the alternative hypothesis.

5.3.1The Null Hypothesis
The null hypothesis @f which is assumed, enKruskeMWalis H Test is:

Ho: The distribution of scores for the groups are equal.

For this experiment, the scores are the bias ratings by participants, and the groups are the
combinations of WAD.

As it is highly improbable that a set of data will contain identiegh dh different independent
groups, a determination must be made for what is a statistically significant difference in order
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to reject the null hypothesis. For Krusidallis H Tests, this is determined byalues. As is
standard practice, a-palue of 005 was used to test for significance in this experiment.

5.3.2Alternative Hypothesis

Alternatively, if the relative levels of bias between groups is found to be statistically
significant, the null hypothesis must be rejected. This implies that theretete hypothesis

(H1) may be acceptedConsequently, we determine that the averagdgshe populations are,

in fact, different, and we can say with 95% certainty that the levels of bias are different in at
least one of the three groups.

shift in location Hispanic > African American > Caucasian

Caucasian African American Hispanic

A h

Pemmemesos B loo-ooooo- > Caucasian African American Hispanic
' '

count
count

Y

median median median engagement score

engagement score

Figure5.2 - Example illustration showing three different groups whose distribution is different, with
distributions of the same shape (left), and different shape (right). Image source: Laerd Statistics

Depending on whethethe shapes of the distributions are equal, as per the example in Figure

5.2, determined in Assumption 4, the alternative hypothesis can be described in different
ways. There is no generally accepted numerically rigorous approach to determining whether
the shapes of the distributions are equal or not, and so this determination is made visually.
For this experiment, that determination was made using-ptots of the data for each group.

This is a standard approach.

If Assumption 4 is violated, and the shapef the distributions are not similar then the
alternative hypothesis states:

Hi: The mean ranks for the groups are not equal.

This means that there is evidence that the level of bias reported at least one of the groups is
statistically significantly diéfrent from the others. This means that bias has been found to

exist. The precise extent to which the groups differ is found by comparing the mean ranks of
the groups.

6 https://statistics.laerd.com/
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Rejecting the null hypothesis, and consequently accepting the alternative hypothedis in a
cases means that a statistically significant change in the levels of perceived bias has been
detected in this experiment.

5.4KruskalWallis H Test Results

As mentioned in the previous section, whether or not to accept the null hypothesis is based
on p-values. Pvalues become more accurate the larger the population size, but are
considered appropriate for use once the population sample size is greater than five. The
increase in accuracy is asymptotic, meaning that as the sample size increases, the rate
increase in the accuracy of the results reduces.

For this experiment, g-value of <0.05 is considered to be statistically significant, as is
standard practice. That is to say, a test result withwaajue of <0.05 will be sufficient to reject
the nulkhypothesis.

The pvalue is calculated from the-Btatistic, which is the result of the experiment, and the
number of degrees of freedom, which is the number of groups minus one. I3tatistic
approximately follows an?distribution for the relevant numeér of degrees of freedom. For

all tests of bias in this experiment, the number of degrees of freedom is two, as there are
three groups in each of the three dimensions of the experiment cube.

5.5Conclusion

In order to answer the research question propoded this research, first a determination
must be made as to whether or not the levels of bias are chargiguificantlyby the
introduction of gaphics to news articles. The experiment was set up so that it would pass the
first three assumptions necessatyg undertake an ANOVA. However, the resulting data
provided by the participants meant that there were too many outliers in the data and as a
result it failed Assumption 4, rendering the dataset unsuitable for ANOVA analysis.

The KruskeWallis H Test progtes a suitable alternative to ANOVA. The test is suitable for
determining a difference between the results reported by each group, but can do so
regardless of whether or not there are outliers in the groups, or the distributions of responses
are balancedlt was therefore used for analysis in this experiment.

The nature of any change found between the perceived levels of bias for each group, is
determined bycomparing either the mean rank or the median of the groups, depending on
whether or not the distrilntions for each group had the same shape.

Accepting or rejectingthe Kruskall £ £t A& | ¢SadiQa ydzZf KeLR(iKSEA
whether the level of bias perceived in articles was found to be affected by the use of
information graphics accompanyitigose articles, answering the research question.
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6. Results

This chapter detaslthe results following statistical analysis, of the bias ratings provided by
participants in the experimeniThe full data collected and used in this analysis is presented
in Appendix Al.

The results shown below for each Krus®#dllis H Test carried out, comprise:

1 A box plot, showing the reported levels of bias for each independent group being
tested. The horizontal black line through the boxes shows the mean rank for each
group.

1 A table showing the mean value, and standard deviation for each independent group
being tested. The mean value is on a scale from 0 to 100, as this is the range of
responses allowed by the experiment apparatus.

1 The decision on whether to accept or regjétae null hypothesis, and the following key
statistics drawn from the results

o The H Test Statistic, presented as-&hiared, and represented by(X-1),
where N is the number of groups being tested.

o0 The pvalue of the results, used to accept or rejecethull hypothesis. A-p
value of <0.05 is considered sufficient to reject the null hypothesis.

A full summary of these resulis provided in Section 6.6I'hese results, including the
visualisations, were generated using SPSS 2itad in Chapter 5.

6.1 Experiment Participants

The experiment was run, and all data collected over four days from Agtit@April 30",

2018. 124 complete responses were gathered and considered for statistical analgsis.
ONBIlI {1 R2gy 2F GKS LI NI A Owigile®ii and 6. Fh8 vast Aajtkity JK A O &
of participants were aged between 18 and 40 years @ll.of the participants, or 56%,
identified themselves as being male. 52 of the participants, or 42%, identified as female.
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Figure6.1 - The @e distribution of participants
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Figure6.2 - Number of participants by gender

A full beakdown of all responses to the experiment are shown in Appendix A1l and Appendix
A2.

6.2How to Read the Kruskelallis H Test Results

This section is designed to show how the results presented in this chapter should be
interpreted.

The determination on if the groups had a distribution of equal shape was made on the shape
of the box plos for those groups. This decision is not dependent on how high or low the
distribution is grouped on the vertical axis, but only on its height and the location of the mean
rank within it, represented by the horizontal black line.

Regardless of whether oonthe distributions were of equal shape, the KrusWédllis H Test
tests for the relative locations of the distribution on the vertical axis. The resulting score, the
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H-statistic, is in fact a CGlsiquared score for the test. As sydhis presented as?(N-1), for N
groups, as this is a more familiar statistic to many.

One of the results for this experiment is explained in detabection 6.2.1All other results
may be interpreted similarly.

6.21 Samplebreakdown ofesulisfor a KruskelWallis H @st interpretation

Independent-Samples Kruskal-Wallis Test

100.007
Bias Repored
8000 1 s
E Image Being Tested Mean M Std. Deviation
-] —
g o WOAODO.jpg 38.92 13 30.404
% 40,00 WOA1DO.jpg 4588 17 28.295
20.00- L WOAZDO.jpg 16.50 12 10.775
00 Total 3533 42 27716
. WDADIDD.jpg WOAT IZ)D.jpg WDA2IDD.jpg

Image Being Tested

Figure 6.12 Results of the Krusk#/allis H Test for WODO

The distributions of bias for each distortion were not similar for all groups. The values of bias
reported for each article differed significantly from one anothé(2X= 7.38,p = 0.025. The
null hypothesis isejected.

6.2.1.1 Boxplots

The boxplot in the top lefof figure 612 shows the distributions for the three groups being
tested. In this case they are the groups of users who experienced WOAODO, WOA1DO, and
WOA2DO0It can be seen that the shapes of the three distributiafisias rating resultare
different from each other. The leftmost box has the largest distribution, and the rightmost
box has the smallest distribution. This can also be confirmed with referenceststémdard
deviation, shown in the table on the right. It can also be seen thattbdian the horizontal

black line througheachbox plot, cuts the three boxes into different proportion3his is
another indication that the distributions are not equal.

6.2.1.2 HStatistic

To make a determination on whether or na teject the null hypothesifor each testthe H
statistic is calculatethy runningthe KruskalWallis HTest in SPS25. This iscalculated by
assigning A NI y 1€ G2 (btasraieg), fierm 1itb n, hagidniyighwith the lowebtas
rating, and working upward from there. A mean value is then found for the ranks which have
been assigned to each grouphis isalled the mean rank for that group.

For example, the mean rank for the sampbgalsetshown in Table 6.tould becalculated
as follows.Note, the data in Table 6.1 has been generated purely for explanation purposes,
and is not real data from the experiment.
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Table6.1 - Sample dataset ith three groups of bias ratings.

WOAODO®BIas Ratings| WOAOD1Bias Ratings| WOAODZBias Ratings
15 45 18
32 63 22
43 42 46
17 19 82
14 32 53
28 61 37
53 25 46
26 36 57

1. Thebiasratings are put in an ordered list and ranked from smallest to highest.

Table6.2- Sample dataset with three groups of bias ratings with ranks

WOAODO WOAOD1 WOAO0D2

Bias Rating | Rank Bias Rating | Rank Bias Rating | Rank
15 2 45 15 18 4

32 9 63 23 22 6

43 13 42 12 46 16
17 3 19 5 82 24
14 1 56 20 54 19
28 8 61 22 37 11
53 18 48 17 44 14
26 7 36 10 57 21

2. The mean rank of each group is calculafEuis is the arithmetic mean of the ranks
assigned to that group.

Mean Rank for Group 1: (2+9+13+3+1+ 8+ 18 + 7)/8 = 81835

Mean Rank for Group 2: (15 + 23 +12+5+ 20 +22 + 17 + 10)/8 = 124/8 = 15.5

Mean Rank for Group 3: (4 +6+ 16 +24 + 19+ 11 + 14 + 21)/8 = 115/8 = 14.375

3. The KruskaWallis H Test then makes a comparison based on these mean ranks
rather thana comparison of the bias rating values themselvEsis is the most

suitable comparison of the distributions, as it takes into account the different
distributions for each group.

The Hstatistic is calculated using equation 1.
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O —B — o0¢ p (1)

where, n = sum of sample sizes for all samples, ¢ = number of sampiesyr of ranks of
the " sample, and j+ size of the'j sample.

For the sample data in Table 6.1, this would be dated, using Equation 1 as follows.

o~
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The Hstatistic, which is the result of thisruskalwallis H €st, is often reported in the more
familiar form of a chisquared scoreFor this sample breakdown, thedtatisticis H =X¢(2) =
5.805 indicating that the experiment has two degrees of freedom. Highstiakistics indicate
a greater variance liween the bias levels repted for each groupSimilarly lower H
statistics indicate a smaller variance between the bias levels reported for each group.

6.2.1.3Hypothesis Testingnd pvalues
Using this kstatistic, andknowing the number of degrees @feedom, thep-value can be
found, either by calculation or using tables for the-€tpuared distribution.

Using the Chsquare tables, as shown in Appendix A9, it can be seen that fatatistic/Cht
squared score of 5.805, with two degrees of freedding p-value is in the range 0.10p>>
0.05.As is standard practice pavalue of <0.05 has been used in this experiment to determine
significance. Having@avalue below 0.05ndicates thatthe null hypothesicanbe rejected.
For this examplep > 0.05,and therefore the null hypothesis is retained. This indicates that
the difference between the bias reported for the groups is not statistically significant.
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6.3 Bias Levels by Distortion
This section focusses on the outcome of the Krug¥allis H Testdr each combination of

website and article. This directly compares the effects of distorting the graphic presented to
users, without consideration of the website or article chosen.

For brevity, only the significant results are explored in detail.

6.31 WOAO(DO/D1/D2), The Daily Mail, CPI Inflation

Independent-Samples Kruskal-Wallis Test

100.00-

80.00

60.007

Bias Reported

40.00

20.00

0.00

T _

|
WOAQDO jog

T
WOAOD1 jpg WOAOD2 jpg
Image Being Tested

Bias Reported

Image Being Tested Mean [+ Std. Deviation
WOADDO jpg 38.92 13 30.404
WOADDA jpg 53.07 14 34.582
WOADD 2 jpg 47.00 14 22185
Total 46.51 41 28.322

Figure6.3 ¢ Results of the KruskVallis Test for WOAO

The distributions of bias for each distortion were not similar for all groups. The values of bias
reported for each distortion differed from one another, but the differences were not
statistically signifiant, H =X?(2) = 1.451p = 0.484. The null hypothesis is retained.

6.32WO0A1(D0/D1/D2); The Daily Mail, Bitcoin Prices

Independent-Samples Kruskal-Wallis Test

100.00

80.00

G0.00

Bias Reported

40.00

20.004

T

1

o

0.00

T
WOA1DD jpg

T |
WOA1D1 jpg WOA1D2 jpg

Image Being Tested

Bias Reported

Image Being Tested Mean [+ Std. Deviation
WOA1D0 jpyg 4588 17 28.295
WOA1D1 jpa 26.44 16 32737
WOA1D2 jpg 3250 14 32933
Total 35.28 47 Tz

Figure6.4 - Results of the Krusk#Vallis H Test for WOA1
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The distributions of bias for each distortion were not similar for all groups. The values of bias
reported for each distortion iffered from one another, but the differences were not
statistically significantd =X?(2) = 4.382p = 0.112. The null hypothesis is retained.

6.33WO0A2(D0/D1/D2); The Daily Mail, Life Expectancy

Independent-Samples Kruskal-Wallis Test

Bias Reported

100,00

Std. Deviation

12
12
12
3G

10.77455
31.93839
38.363589
2977162

e T Image Being Tested Mean M
£ W0OAZDO jpa 16.5000
2 000
2 WOA2D1 jpg 27 66ET
g 4000 WOAZD2 jpg 36.1667
20.00 é Total 26.77748
0.00 I

| |
WOA2DD jpg WOAZD1 jpg WOAZD2 jpg
Image Being Tested

Figure6.5 - Results of the Krusk#Vallis H Test for WOA1

The distributions of bias for each distortion were not similar for all groups. The values of bias
reported for each distortion differed from one another, but the differences were not
statistically gnificant,H =X?(2) = 0.164p = 0.921. The null hypothesis is retained.

6.34W1AO0(D0/D1/D2) The BBC, CPI Inflation

Independent-Samples Kruskal-Wallis Test

100.00] Bias Reported
50.004 T Image Being Tested Mean [+ Std. Deviation
g T T WIADDO jpg 43.58 12 38.242
2 6000
% WIADDT jpg 28.08 12 25.040
2 40.00
“ WIADDZ jpg 3617 12 25665
20,00
Total 35.84 36 30.082
I L
0.00 i i T
W1 ADD jog W1AID1 jog W1 AOD2 jpg

Image Being Tested

Figure6.6 - Results of the Krusk&Vallis H Test for W1AO0

The distributions of bias for each distortion were not similar for all groups. The values of bias
reported for each distortion iffered from one another, but the differences were not
statistically significantd =X?(2) = 1.180p = 0.554. The null hypothesis is retained.
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6.35W1A1(D0/D1/D2); The BBC, Bitcoin Prices

Independent-Samples Kruskal-Wallis Test

Bias Reported

100,00
—‘7 —‘7 Image Being Tested Mean I Stl. Deviation
80.00] 2

3 W1A1DO jpg 27.29 14 30.040
-1 ]
5 %% W1A1D1 jpg 37.60 13 34 565
W
& 40007 W1A1D2 jpg 4393 14 29,531

2000 L Total 36.27 41 31.378

0.00 I | T

Wi1A1DO jpg W1ATD1 jpg W1A1D2 jpg
Image Being Tested

Figure6.7 - Results of the Krusk&Vallis H Test for W1A1l

The distributions of bias for each distortion were not gamfor all groups. The values of bias
reported for each distortion differed from one another, but the differences were not
statistically significantd =X?(2) = 2.593p = 0.274. The null hypothesis is retained.

6.36 W1A2(D0/D1/D2) The BBC, Litexpectancy

Independent-Samples Kruskal-Wallis Test

100,00 —_— Bias Reported
_ o] T Image Being Tested Mean [+ Std. Deviation
g W1AZDOjpg 36.86 14 29.284
& G0.00
% W1A2D1 jpg 4512 17 29.801
s 400 W1A2D2 jpg 37.60 16 33.738

20.007 Total 41 57 a7 30,913

0.00 T _|_ f
W1A2D0 g W1AZD1 jog W1 AZD2 jpg
Image Being Tested

Figure6.8 - Results of the KrusksVallis H Test for W1A2

The distributions of bias for each distortion were not similar for all groups. The values of bias
reported for each distortion differedrém one another, but the differences were not
statistically significantd =X?(2) = 1.983p = 0.371. The null hypothesis is retained.
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6.37W2A0(D0/D1/D2); The Guardian, CPI Inflation

Independent-Samples Kruskal-Wallis Test

Bias Reported
100.00
Image Being Tested Mean I Stil. Deviation
80.00
3 W2ADDO jpa 26.25 16 31.118
§ W2A0D1 jpg 26.21 14 28.631
2]
@ 40007 W2A0D2 jpo 27.94 17 25445
20,00 Total 26.85 47 27.808
0.00 T I +
W2ADDO jpg W2A0D1 jpg W2A0D2 jpg

Image Being Tested

Figure6.9 - Results of the Krusk#Vallis H Test for W2A0

The distributions of bias for each distortion were not simitarall groups. The values of bias
reported for each distortion differed from one another, but the differences were not
statistically significantd =X?(2) = 1.036p = 0.596. The null hypothesis is retained.

6.38 W2A1(D0/D1/D2); The Guardian, tioin Prices

Independent-Samples Kruskal-Wallis Test

Bias Reported
100.00
Image Being Tested Mean I Stal. Deviation
= 80.00 1 T
a W2A1D0.jpg 50.08 12 27638
§ oo W2A1D1.jpg 47.83 12 26.064
& 40007 W2A1D2.jpg 38.25 12 31.328
20.00 L L Total 4539 3G 2860
0.00 T T
W2A1D0 jpg W2A1D1 jpg W2A1D2 jpg
Image Being Tested

Figure6.10 - Results of the Krusk&VallisH Test for W2A1

The distributions of bias for each distortion were not similar for all groups. The values of bias
reported for each distortion differed from one another, but the differences were not
statistically significantd =X?(2) = 1.224p = 0.542. Theull hypothesis is retained.
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bias

6.39W2A2(D0/D1/D2); The Guardian, Life Expectancy

Independent-Samples Kruskal-Wallis Test

100.00

§0.00

G0.00

40.00

20.004

0.00

=]

|

=]

T

—

|
W242D0 jpg

|
W2AZD1 jpg
Image Being Tested

Figure6.11 - Results of the Krusk®Vallis H Test for W2A2

|
W242D2 jpg

hias

Image Being Tested Mean [+ Std. Deviation
W2A2D0 jpg 26.64 14 30.851
W2A2D1 jpg 26.64 14 28.830
W2A2D2 jpg 7.54 13 8.978
Taotal 2059 41 26.166

The distributions of bias for each distortion were not similar for all groups. The values of bias
reported for each distortion differed from one another, but the difaces were not

statistically significantd =X?(2) = 5.638p = 0.060. The null hypothesis is retained.

6.3.100verview of Results

There was no statistically significant difference found between the levels of bias reported for
articles presented withiowithout graphics. In all nine cases, the null hypothesis, that the bias
for each distortion was not statistically different from the other distortions, was retained.
These results are discussed more fully in Section 7.1.
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6.4Bias Levelsy News Story

This sectiordetailsthe outcome of the Kruskalvallis H Test for each combination of website
anddistortion. This directly compares tHaas reported for each story, on the same website
and for the same level of distortion

6.41 WODO(AO/A1/A2) The Ddy Mail, no graphic

Independent-Samples Kruskal-Wallis Test

100.007
Bias Reported
0.00 1 L
E Image Being Tested Mean [ Std. Deviation
-] —
g o WOAODO jpg 38.92 13 30.404
é 40,00 WOA1DO.jpg 4588 17 28.285
20001 L é WOAZD0.jpg 16.50 12 10,775
000 Total 3633 42 27.716
' WOACDO jog WOA1DDjog WOA2D0 jpg
Image Being Tested

Figure6.12 - Results of the Krusk#allis H Tesfor WODO

The distributions of bias for each distortion were not similar for all groups. The values of bias
reported for each article differed significantly from one another=X?(2) = 7.393p = 0.025.
The null hypothesis igjected.

Thisindicatesthat a statistically significant difference has been detected between the levels
of bias reported for the each of the Daily Mail articles. It can be seen that the article about
life expectancy (A2) was considered the least biasha result is pdicularly important when
compared to the other results fasther distortions of the Daily Mail.

6.42WOD1(A0/A1/A2); The Daily Mail, original graphic

Independent-Samples Kruskal-Wallis Test

100,007 o Bias Repored
o 8000 T Image Being Tested Mean [+l Std. Deviation
g WOADDT jpo 53.07 14 34582
2 6000
% WOATDT jpa 26.44 16 32737
s 400 WOA2D1 jpg 27 67 12 31.938

20007 Total 3567 42 34 646

0.00 T T
WOADD1 jog WOA1D1 jpg WOA2D1 jog
Image Being Tested

Figure6.13 - Results of the Krusk®Vallis H Test for WOD1

The distributions of bias for each distortion were not similar for all groups. The values of bias
reported for each distortion differed from one another, but the differences were not
statistically significantd =X?(2) = 4.913p = 0.086. The null hypothesis is retained.
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6.43WOD2(A0/A1/A2); The Daily Mail, experiment graphic

Independent-Samples Kruskal-Wallis Test

100.007) Bias Reported
o 8000 T T Image Eeing Tested Mean 14 Std. Deviation
[T}
oo WOAOD2,jpg 47.00 14 22185
% WOA1TD2 jpg 32,50 14 32.838
£ 4000

WOA2D2 jpg 36T 12 38.364
20007 e Total 38.68 40 31.326
0.00 ' I {
WDADD2 jpg WOA1D2 jpg VWDAZ2D2 jpg

Image Being Tested

Figure6.14 - Results of the Krusk#/allis H Test for WOD2

The distributions obias for each distortion were not similar for all groups. The values of bias
reported for each distortion differed from one another, but the differences were not
statistically significantd =X?(2) = 2.832p = 0.243. The null hypothesis is retained.

6.44 W1DO(AO/A1/A2); The BBC, no graphic

Independent-Samples Kruskal-Wallis Test

100.00 Bias Reported

80,00 —|— o Image Being Tested Mean ] Std. Deviation
;; £0.00 W1ADDO jpg 43.58 12 38.242
g W1A1D0.jpg 27.29 14 30.040
B o W1AZD0.jpg 36.86 14 29.284

20007 Total 3543 40 32.316

0.00 f l 1
VW1 AODD jpg Wi1A1D0jpg V1 A2D0 jpg

Image Being Tested

Figure6.15 - Results of the Krusk®allis H Test for W1D0O

The distributions of bias for each distortion were not similar for all groups. The values of bias
reported for each distortion differed from one another, but the differences were not
statistically significantd=X?(2) = 1.175p = 0.556. The null hypothesis is retained.
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6.45W1D1 (AO/A1/A2) The BBC, original graphic

Independent-Samples Kruskal-Wallis Test

100,00 = Bias Reported
o 8000 T Image Being Tested Mean I Std. Deviation
g T W1AOD1 jpg 28 08 12 25 040
& G0.00+
g W1A1D1.jpg 37.69 13 34 565
@ 4000 W1A2D1 jpg 49.12 17 29,801

2000 Total 39,57 42 30,692

000 ! I —

W1A0D1 jpg W1A1D1 jpg W1AZD1 jpg
Image Being Tested

Figure6.16 - Results of the Krusk®Vallis H Test for W1D1

The distributions of bias for each distortion were not similar for all groups. The values of bias
reported for each distortion differed from @ another, but the differences were not
statistically significantd =X?(2) = 3.726p = 0.155. The null hypothesis is retained.

6.46 W1D2(A0/A1/A2) The BBC, experiment graphic

Independent-Samples Kruskal-Wallis Test

Bias Reported

10000 Bias Reported
20,004 —‘7 T Image Being Tested Mean [ Std. Deviation
T W1ADD2 jpg BT 12 26,665
£60.00
W1A1D2 jpg 43493 14 28.631
40,00
W1A202 jpg 37.69 16 33.738
20007) Tatal 39.33 42 29.679
1 L
0.00 T T f
W1A0D2 jpg W1A1D2 jpg W1A2D2 jpg
Image Being Tested

Figure6.17 - Resllts of the KruskaWallis H Test for W1D2

The distributions of bias for each distortion were not similar fogadups. The values of bias
reported for each distortion differed from one another, but the differences were not
statistically significantd =X?(2) = 0.79p = 0.688. The null hypothesis is retained.
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6.4.7 W2DO0O(A0/A1/A2) The Guardian, no graphic

Independent-Samples Kruskal-Wallis Test

100 004 . Bias Reported
_ E0ao - Image Being Tested Mean F Std. Deviation
£ W2ADDO jpg 26.25 16 31.118
2 60.00
% W2A1D0 jpo 50.08 12 276349
g o) W2A2D0.jpg 26,64 14 30,851

20,007 L Total 3314 42 272

0.00 ' | I
W2A0D0 jpg W2A1D0jpg W2A2D0 jpg
Image Being Tested

Figure6.18 - Results of the Krusk®Vallis H Test for W2D0

The distributions of bias for each distortion were not similar for all groups. The values of bias
reported for each distortion differed from one another, but the differences were not
statistically significantd =X?(2) = 5.343p = 0.069. The null hypothesis retained.

6.48 W2D1(A0/A1/A2) The Guardian, original graphic

Independent-Samples Kruskal-Wallis Test

10000 Bias Repored
° fe Being Tested Mean [ Std. Deviation

_ sooo] T o Image Being Tested v v
§ W2A0D1 jpo 26.21 14 28.631

60.00—
% W2A1D1 jpo 47 .83 12 28.064
& 400 T W2A2D1 jpg 26.64 14 28.830

20,00 Total 32.85 40 28515

0.00 i I

W2A0D1 jpg W2A1D1 jpg W2A2D1 jpg
Image Being Tested

Figure6.19 - Results of the Krusk®Vallis H Test faw2D1

The distributions of bias for each distortion were not similar for all groups. The values of bias
reported for each distortion differed from one another, but the differences weré¢ no
statistically significantd =X?(2) = 4.788p = 0.091. The null hypothesis is retained.
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6.49W2D2(A0/A1/A2); The Guardian, experiment graphic

Independent-Samples Kruskal-Wallis Test

100,00 Bias Repored

80,00 Image Being Tested Mean I Std. Deviation
;; 50,00 T W2ZAOD2.jpg 27.94 17 25.445
% W2A1D2.jpg 38.25 12 31.329
5 o W2A2D2.jpg 7.54 13 8.978

20.007 L |£| Total 2457 42 26.287

0.00 + T T
W2A0D2 jpg W2A1D2 jpg W2A2D2 jpg

Image Being Tested

Figure6.20 - Results of the Krusk®Vallis H Test for W2D2

The distributions of bias for each distortion were not similar for all groups. However, the
values ofbias reported for each article differed significantly from one anotierX3(2) =
12.378,p = 0.002. The null hypothesisregected.

This indicateshat a statistically significant difference was detected in the reported levels of
bias for each articlen The Guardiaat the D2 level of distortionThe level of bias reported

for the article about life expectancy (A2), was significantly lower than for the other two
articles.This result is particularly important when compared to the results in Sectighg 6.
and 6.4.8, where the differences were not statistically significant for the other levels of
distortion of The Guardian website.

6.4.100verview of Results

There was a statistically significant difference detected between the bias reported for the
Daily Mail at the DO level of distortion, and for The Guardian at the D2 level of distortion.
There was no significantly significant difference detected between the bias ratings of articles
for any other website or level of distortiollthough this test waspgcifically a comparison

of different articles for each website, at each level of distortion, a further inference can be
made. Given that the only difference betwetire presentations withirihe group of sections
6.4.1¢ 6.4.3,within the group of section6.4.4¢ 6.4.6 and alsevithin the group of sections
6.4.7¢ 6.4.9, is the level of distortion, and thedthtistic for each othese testss different
(sometimes notably different}his tells us thathe level of distortion (DO / D1/ D2)lsving

an dfect on the level of bias perceived. This indicates that the graphics accompanying the
news articles have an effect on the level of bias perceived for the article as a whole.
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6.5Bias Levels by Website

This sectiordetailsthe outcome of the Kruskalalis H Test for each combination aiticle
and distortion. This directly comparesthi@A I & NBLIRZ2 NI SR FT2NJ SI OK
same story, and at the same level of distortion

6.5.1 AODO(WO/W1/W2)¢ CPI Inflation, no graphics

Independent-Samples Kruskal-Wallis Test

100,004 Bias Reported
_ =000 T T Image Being Tested Mean [ Std. Deviation
£ WOADDD jpa 3gaz 13 30.404
2 60.00-
% W1ADDD jpa 4358 12 38.242
& 40007 W2A0D0.jpg 26.25 16 31.118

20007 Total 3534 4 33170

0.00 i T T
WOADDOD jrg W1A0DO jpg W2A0D0 jpg
Image Being Tested

Figure6.21 - Results of the Krusk#Vallis H Test for AODO

The distributiors of bias for each distortion were not similar for all groups. The values of bias
reported for each distortion differed from one another, but the differences were not
statistically significantd =X?(2) = 1.781p = 0.411. The null hypothesis is retained.

6.5.2 AOD1(WO/W1/W2)¢ CPI Inflation, original graphics

Independent-Samples Kruskal-Wallis Test

100,00 Bias Reported
o 50007 T Image Being Tested Mean [ Std. Deviation
£ T W0AOD1 jpg 53.07 14 34582
& 60.00
% W1ADDA jpg 28.08 12 25.040
& 00 W2A0D1 jpg 26.21 14 28,631

20007 Total 36.18 40 IN.733

0.00 ! T

WOAOD1 jpg WA ADDT jpg W2A0D1 jpg
Image Being Tested

Figure6.22 - Results of the Krusk#Vallis H Test for AOD1

The distributions of bias for each distortion were not similar for all groups. The values of bias
reported for each distortion differed from one another, but the differences were not
statisticaly significantH =X?(2) = 4.722p = 0.094. The null hypothesis is retained.

46

(0p))
Q1



6.5.3 A0D2(WO/W1/W2)¢ CPI Inflation, experiment graphics

Independent-Samples Kruskal-Wallis Test

100.00- Bias Reported
—_ Image Being Tested Mean [+l Std. Deviation
o 50007
£ T T WOADDZ jpg 47.00 14 22185
2 5000
% W1ADD2 jpa 367 12 26 665
8 4000 W2A0D2 jpg 27.94 17 25.445
20007 e T Total 36.44 43 262487
0.00 T T —
WOAOD2 jpg Wi AOD2 jpg W2A0D2 jpg
Image Being Tested

Figure6.23 - Results of the Krusk#Vallis H Test for AOD2

The distributions of bias for each distortion were not similar for all groups. The values of bias
reported for eachdistortion differed from one another, but the differences were not
statistically significantd =X?(2) = 4.730p = 0.094. The null hypothesis is retained.

6.5.4 A1DO(WO/W1/W2)¢ Bitcoin Prices, no graphics

Independent-Samples Kruskal-Wallis Test

100.00 Bias Reported

o 5000 —‘7 o — Image Being Tested Mean I Std. Deviation

g WOATDO jpg 4588 17 28.2494
50.00

g W1A1D0jpg 27.29 14 30.040
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@ 40007 W2A1D0,jpg 50.08 12 27.639
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0.00 T ! T

WOA1DO jpg VW1 A1D0 jpg W2A1D0 jpg

Image Being Tested

Figure6.24 - Resultof the KruskaWallis H Test for A1DO

The distributions of bias for each distmn were not similar for all groups. The values of bias
reported for each distortion differed from one another, but the differences were not
statistically significantd =X?(2) = 4.763p = 0.092. The null hypothesis is retained.
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6.5.5A1D1(WO/W1/W2)¢ Bitcoin Prices, original graphics

Independent-Samples Kruskal-Wallis Test

100.00] 2 Bias Reported

80.00 —‘7 T Image Being Tested Mean Il Stil. Deviation

=
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E 60,00+ WOA1D1 jpg 26.44 16 3273
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Figure6.25 - Results of the Krusk®Vallis H Test for A1D1

The distributions of bias for each distortion were not similar for all groups. The values of bias
reported for each distortion differed from one another, but the differences were not
statistically significantd =X?(2)= 3.635p = 0.162. The null hypothesis is retained.

6.5.6 A1D2(WO/W1/W2)¢ Bitcoin Pricegxperimentgraphics

Independent-Samples Kruskal-Wallis Test

10000 Bias Repored

50.00- —‘7 —‘7 Image Being Tested Mean M Std. Deviation
g 60,00 WOAID2 jpg 3250 14 32838
g W1A1D2 jpg 4393 14 2060
= 0 W2A1D2 jpg 3825 12 31.328

00 i T Total 38.23 40 30.864
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WOA1D2 jpg W1A1D2 jpg W2A1D2 jpg
Image Being Tested

Figure6.26 - Results of the Krusk®Vallis H Test for A1D2

The distributions of bias for each distortion were not similar for all groups. The values of bias
reported for each distortion differed &@m one another, but the differences were not
statistically significantd =X?(2) = 1.365p = 0.505. The null hypothesis is retained.
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6.5.7 A2DO(WO/W1/W2)¢ Life Expectancy, no graphics

Independent-Samples Kruskal-Wallis Test

100,00 . Bias Reported
_ oo Image Being Tested Mean ¥ Std. Deviation
£ W0OAZD0.jpg 16.50 12 10775
2 60.00
% W1AZDO jpg 36.86 14 28.284
g 40007 W2A2D0.jpa 26.64 14 30.851

20,00 é Total 297 40 26,5449
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Figure6.27 - Results of the Krusk®Vallis H Test for A2D0

The distributions of bias for each distortion were not simitarall groups. The values of bias
reported for each distortion differed from one another, but the differences were not
statistically significantd =X?(2) = 3.730p = 0.155. The null hypothesis is retained.

6.5.8 A2D1(WO/W1/W2)¢ Life Expectancyiginal graphics

Independent-Samples Kruskal-Wallis Test

100.00 — Bias Reported

2000 o Image Being Tested Mean [+ Std. Deviation
L o
1“;,’ o000 —‘7 WOAZD1 jpa 2767 12 31.938
a LU
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2 40004
= W2A201 jpa 26.64 14 28.830
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Image Being Tested

Figure6.28 - Results of the Krusk&Vallis H Test for A2D1

The distributions of bias for each distortion were not similar for all groups. However, the
values of bias reported for each article differed significantly from one another)?(2) =
7.847,p=0.020. The null hypothesisreggected.

This means that a statistically significant difference was detected between the levels of bias
NBLZ2NISR FT2NJ 6KS RAFTFSNBY(G 6S0aArAiSQa NBLRNIA
in their original formatwith the original graphicThe BBC had agsificantly higher level of

perceived bias than the Guardian in their articléais result is particularly important when

taken in comparison to the results detailed in Sections 6.5.7 and 6.5.9. For those other results,

no difference of statistical signifince was detected, suggesting that the level of distortion

had an effect on the level of bias perceived for the article.
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6.5.9 A2D2(WO0/W1/W2)¢ Life Expectancy, experiment graphics

Independent-Samples Kruskal-Wallis Test

100.007} Bias Reportad

2 80.00 T —|_ |ma.:_|e Being Tested Mean [+l Std. Deviation
E‘ 60,00 WOA2D2,jpg 36.17 12 38,364
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Figure6.29 - Results of the Krusk®Vallis H Test for A2D2

The distributions of bias for each distortion were not similar fbgedups. The values of bias
reported for each distortion differed from one another, but the differences were not
statistically significantd =X?(2) = 5.191p = 0.075. The null hypothesis is retained.

6.5.100verview of Results

There was a statisticdll aA IYAFTAOFIYyi RAFFSNBYOS RSGISOGSR
the A2 article, at the D1 level of distortioNo other combinations of article and distortion
produced any significantly different results between websites.

Although this test was spéfically a comparison of different websites for each article, at each
level of distortion, a further inference can be made. Given that the diffgrence between

the presentations within the group oéstions 6.5.X 6.5.3,within the group of section6.5.4

¢ 6.5.6 and alswvithin the group of ections 6.5.%¢ 6.5.9, is the level of distortion, and the H
statistic for each of these tests is differgisbmetimes notably differentjhis tells us that the

level of distortion (DO / D1 / D2) isavingan efiect on the level of bias perceived. This
indicates that the graphics accompanying the news articles have an effect on the level of bias
perceived for the article as a whole.
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6.6 Summary of Results

Table6.3 ¢ A summary of the key statistics generated by the results for this experiment, and the
decision to retain or reject the null hypothesis

Independent | Sample H Test Result | p-value Null Hypothesis
Variable (REJECTpévalue
Being Tested < 0.05)
DO, D1, D2 WOAO 1.451 0.484 Retain
WOA1 4.832 0.112 Retain
WOA2 0.164 0.921 Retain
W1AO0 1.180 0.554 Retain
W1A1l 2.593 0.274 Retain
W1A2 1.983 0.371 Retain
W2A0 1.036 0.596 Retain
W2A1 1.224 0.542 Retain
W2A2 5.638 0.060 Retain
A0, A1, A2 WO0DO 7.393 0.025 REJECT
WwO0D1 4913 0.086 Retain
W0D2 2.832 0.243 Retain
W1DO0 1.175 0.556 Retain
WiD1 3.726 0.155 Retain
W1D2 0.79 0.688 Retain
W2DO0 5.343 0.069 Retain
w2D1 4.788 0.091 Retain
wW2D2 12.378 0.002 REJECT
WO, W1, W2 | AODO 1.781 0.411 Retain
AOD1 4.722 0.094 Retain
AOD2 4.370 0.094 Retain
A1DO 4.763 0.092 Retain
Al1D1 3.635 0.162 Retain
Al1D2 1.365 0.505 Retain
A2D0 3.370 0.155 Retain
A2D1 7.847 0.020 REJECT
A2D2 5.191 0.075 Retain
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6.7 Conclusion

6.7.1Bias Rating Results
Although differences were found in the levels of bias reported between different groups, for

only three of the twentyseven permutations of this experiment was that difference
considered statistically significant. There is no obvious trend in the rejectiagheohull
hypothesis for these samples.

Crucially, for answering the research question, none of the differences found in relation to
the different levels of graphal distortion (DO, D1, D2) whsind to be statistically significant.

Therefore, no statistilly significant evidence has been found to support the proposition that
the level of perceived bias can be affected by the graphics accompanying a news article.

6.7.2Level of Significance

While the differencesvere determined not to bestatistically sigificant, there were small
differences between each group tested. There were some which were close to achieving
statistical significance; eleven of the twerggven tests hag-valuesof <0.1, as seen in Figure
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Figure6.30¢ The pvalues for each of the tests carried out on the bias ratifigs.horizontal red line
signifies p=0.1

The limit of p=0.05, which was used in this experiment as the determining factor for
significance, is the standard usear Such tests. However, this value is somewhat arbitrary,
and while rejection of the null hypothesis would have given a clear result, the retention of the
null hypothesis in most of these cases does not tell the whole story. Differences do exist
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between the different groups, and these are discussed in Chapter 7. Also, a wealth of other

RFEGE 6l a&a Ftaz2 O02tf SOGSR RdzNAyYy3 (KS SELISNAYSYyY
discussed in Chapter 7.
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7. Discussion of Results

This chapter will focus on analg of the results detailed in Chapter 6, and will also contain
discussion abouhe otherdata obtained in the survey section of the experiment.

The full set of responses recorded from the participants is given in Appendix A1 and Appendix
A2.

7.1BiasRding Results

The results obtained from this experiment, as detailed in Chapter 6, show that graphics
accompanying news articles can have some impact on the level of bias perceived in the
articles. However, the tests in this experiment found many of thdfexts to be very small,

and very little evidence of these effects being statistically significant.

The tests which directly examine the difference between bias levels for different distortions
of the same website and articles found no statistically sicgniit difference across any of the
distortion levels. There were differences observed in seven of the nine such tests, but these
were too small to be deemed statistically significant.

7.1.1The Daily Malil

For each article taken from the Daily Mail (W0g tddition of a graphic had a different effect,
one increasing the perceived big&0) one reducing the perceived biés1) and one making

no discernible differenc€A2) as can be seen in Figures 6.6.3. In both cases where the
addition of a graphicaused a large change in the level of bias, the second distortion (D2)
actually served to moderate this effect; the second distortion was never considered the most
or least biased, but was actually roughly half way between. Although the different distsrti

did not much affect the meamank for the third article (A2), there were very different
distributions for the results of each, with the responses becoming more distributed with each
distortion.

It is clear, therefore thatvhile the graphic had some eftt on the perceived bias of the
articles, what that effect was depended on the articles and graphics.

7.1.2The BBC

Similar results were seen across the samples taken from the BBC (W1), as seen in Figures 6.4
¢ 6.6. Here, again, the addition of a grapbianged the bias level where compared to when

the article was presented without a graphic. Once again, the second level of distortion was
never perceived as being the most biased. Assmilar to the results for the Daily Mail was
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the result that for thethird article (A2), the most significant change in bias levels was that the
responses became moxeidelydistributed as the distortion level increased.

Again, it is clear that the graphic accompanying the articles had an effect on the perceived
level of bas for that article. It is notable that, like for the Daily Mail, the graphic for the D2
level of distortion served to divide opinion among participants rather than to change the
overall average of their responses.

7.1.3The Guardian

Finally, for the Gualian (W2), bias levels appear to have been affected to a much smaller
extent by the distortions, as seen in Figure §4.9. Overall, the responses to these samples
had a much smaller distribution, indicating larger consensus among participants on the
presence of bias in the samples.

It is particularly notable that the difference between the DO level of distortion, with no
graphic, and the D1 level of distortion, with original graphic, was negligible across all three
articles. This indicates that just tlagdition of the graphic alone did not serve to alter the
level of bias perceived to be present in the article it accompanied.

7.1.4Website and Article Dimensions

Tests across the other dimensions of the experiment cube further underline that the gsaphic
accompanying news articles do have some effect on the perceived bias of the article, as the
relative differences between articles and websites changes, sometimes significantly, between
tests on different levels of distortion.

For example, as seen in Figl6.10, there is a statistically significant difference between the
levels of bias reported for each article. As seen in Figure 6.11 and Figure 6.12, for the other
levels of distortion, the difference between the groups is not statistically significaig.ig
possible only by the relative change in bias owing to the changes in the distortion, as the
articles and websites remain the same.

Similar conclusions can be drawn for both other caglesre the null hypothesis was rejected
(W2D2 and (A2D1).

7.1.5Impact of Distortions

The differences observed between the distortions with no graphic present (D0O), and the
distortions with graphics added (D1 and D2), were not statistically significant, but still warrant
explanation.

The difference is unlikely to bengply a matter of the website design changing, as it can be
seen in Figures 6.3, 6.7, 6.8, and 6.9, that there is no considerable change in the bias rating
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with the addition of a graphic (D1), compared to when there was none (DO0). In three of these
cases (igure 6.3, 6.8, and 6.9), however, there is a discernible change in the level of perceived
bias between the D1 and D2 levels of distortion. This could be an indication that the level of
perceived bias has been affected by the graphic itself, and as sacimtbrmation bias within

the graphic itself has affected the overall perceived level of bias for the article.

7.1.6lmpact of Graphics

The differences evident in the bgptots of results for the Krusk&Vallis H Testshown in

Figure 6.3; 6.29,show that the perceived level of bias does change depending on the graphic
present. The failure to reject the ntlllypothesis in most cases in this experiment may be put

down to the sample size being too small to detect this effect size; as the sample sizeéscrea

so too does the proximity of prvalue to its true value. It is fully possible that the differences
observed in this experiment were too small to detect statistically with the sample sizes used.

This does not make the evidence of differences irrelévdn (G KSeé 2dzad Ol y Qi
statistically significant at a 95% confidence level for this particular sample size.

7.2Hypothesis Results

The null hypothesis for this experiment stated:

(Ho) This research finds no evidence of bias being introduced to a si@nticle through the
use of an information graphic.

The alternative hypothesis stated:

(Ha) This research finds evidence of bias being introduced to a news article through the use
of an information graphic

This experiment found no statistically sigraint evidence to support the proposition that
information bias in the graphics accompanying news articles online can affect the level of
perceived bias for the article as a wholderefore, the null hypothesis is retained.

7.3Bias Attributed to Publicain

It was clear at the design stage of the experiment, that recognition, and opinions, among

LI NGHAOALI yGa 2F GKS gSoaraiasSa dzaSR Ay (KS SEL
of a website. It was for this reason that participants were askeeport any websites they
recognised, and any websites they considered particularly biased. This section analyses those
responses.

Every effort was made in the design of this experiment to minimise the effects of participants
having preconceived notions dfiow biased they expect a particulaews website to be, and
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rating thebias accordingly. This is a known effect, as discussed in Chapter 2, and was to be
avoided insofar as possibjén order to obtain accurate ratings for the specific samples used
in this experimentTherefore, every precaution was taken to avoid it.

For this experiment all of the news websites were from the UK, and all of the participants
were US citizens living in the USA. Additionally, all names and branding were removed from
the images of websites shown to the participants. They could not determine the website
without prior knowledge of it. That said, owing to the universal nature of publications on the
internet, it is impossible to categorically find a demographic who will not knogrtain news
agency.

7.3.1 Participant Recognition of Websites

Recognising this fact, and in an attempt to quantify any effect arising from it, at the end of
the experiment, participants were asked to select any publications they had recognised during
the experiment, from a multipkehoice list. The numbers recognising publications is shown
in Table 7.1.

There were three websites used in the experiment, but nine on the multptace list for
participants. This was to ensure that participants truly didagnise the websites used and
could differentiate them from websites not use®y only having the three used in the
experiment on the list,participants could have convinced themselves that they had
recognised each, in a sort of confirmation bias of ftsBy having to differentiate between
websites, a participant is required to have genuinely recognised the website, or thought they
had.

Table7.1 ¢ Newswebsites reportedly recognised by participants. Thealatebsites used are
highlighted in greyand with an asterisk

Website Number of Participants | Percentage of Participants|
None 54 43.55%
The Guardiah 43 34.68%
The Telegraph 25 20.16%
The Independent 22 17.74%
The Daily Matt 48 38.71%
The Spectator 7 5.56%
New Statesman 6 4.84%
Al Jazeera 23 18.55%
BBC 47 37.90%
Reuters 25 20.16%

It is evident, from the data collected, that a small number of these responses could be
disregarded.Specifically five respondents claimed to have recognised aflenwebsites
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during the course of the experiment, which would have been impossible as each participant
was only presented with six (two instruction tasks, one spike question, and three in the
experiment proper). In these cases, it is likely that they jet¢ced all of the boxes on the
multiple-choice survey question without regard to the question being asked or the responses
being selected.

There are many cases evident in Table 7.1 where participants incorrectly identified websites
which were not a partfthe experiment. This could be attributed to mistakenly misattributing
certain design features from a website not in the experiment, to one on the list. It could also
simply be a case of mistaking a websites name for another.

Even taking this into account is noticeable that the most recognised websites by far were

in fact the ones used in the experiment, as seen in Figure 7.1. These are The Guardian (W2),
The Daily Mail (W0) and the BBC (W1), with well overtbird of participants recognising
eachof those websites.
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Figure7.1 ¢ Number of participants claiming to recognise each website during the experiment,
chosen from a multiplehoice list.

While the greatest number of responses, almost 44%, claitoececognise none of the
websites, the majority claimed to have recognised one or more. This shows that the efforts
made to reduce this effect were not entirely successful.

Furthermore, it can be seen in Figure 7.2 that over-bftl, of the 124 respondets, correctly
identified all three websites.
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Figure7.2 ¢ Number of participants correctly identifying a number of websites.

With this level of recognition for the websites used, quantification of anycetfeés may have
had on the experiment was important. This was made possible by using the responses to

another of the reflective questions posed to participants.

732t F NIAOALI yGaQ hLAYyAz2ya 2F (KS
Participants were also asked if they cotsred any of the news websites on the list to be
particularly biased in general. Thestdts can be seen in Table 7.2.

Table7.2 ¢ The number of participants who consider each news website to be particutstdb
The websites used in this experiment are highlighted ingmndywith an asterisk

Website Number of Participants | Percentage of Participants|
None 61 49.19%
TheGuardian* 20 16.13%
The Telegraph 14 11.29%
The Independent 9 7.26%
The Daily MaifF 51 41.13%
The Spectator 7 5.56%
New Statesman 6 4.84%
Al Jazeera 18 14.52%
BBC* 12 9.68%
Reuters 8 6.45%

2 S9aA

Particularly of note from these results is that over thifths of participants considered the
Daily Mail to be particularly biased. As thg one of the news websites used in this
experiment, and almost twdifths claimed to recognise it when they saw it in the experiment,
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may have influencede results. Participants could only respond in this way if they had some
prior knowledge or opinions on the website.
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Figure7.3 ¢ The number of participants who consider each news website to be partydoiaskd.

7.3.3 Effect on Bias Ratings
In order to investigate if this may have been the case, further analysis was required. For this,
participants were split into three separate groups for each website

1. Those who did not recognise the webditeing tesed.

2. Those who recognised the webslteing tested but do not consider that website to
be particularly biased.

3. Those who recognised the webslieing tested and who consider that website to be
particularly biased.

The bias rating that each participant gafor each website, regardless of distortion or story,
was considered. To determine if there was an effect from websites being recognised, the
relative levels of bias reported was compared across the three groups for each website, and
a determination was @de as to the significance of this.

As with the bias results for the main part of the experiment, the data involved does not satisfy
the assumptions required for ANOVA, as significant outliers exist in the bias ratings. The data
does satisfy the assumptisrfor the KruskeWallis H Test, and so this test was used once
again.

The null hypothesis for these tests assumed that the distributions for each group would be
equal, indicating that recognition and prior expectation of the website had no impact on the
bias reported by the participant.
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Rejection of the null hypothesis would indicate that recognition of the websites, and an
SELISOGFGA2Y 2F (KIG 6S0arisSqQa oAl &as KIR
participants.

7.34 Results of Bias Testing
Thegroups were analysed for each website, and the results are as follows.

7.3.4.1Daily Mail (W0)

Independent-Samples Kruskal-Wallis Test

Bias Repored
100.007 T Group Mean I Std. Deviation
T 50.007 Website Mot Recognised 38.01 78 1
E 50,00 Website Recognised, Mot 13.31 16 13817
& Considered Biased
2]
g 40007 T Website Recognised, 41.40 10 92.405
20,004 Considered Biased
I Total 36.27 124 30,934
0.00

1 I I
Website Not Recognised  Website Recognised, Mot ‘Website Recognised,
Considered Biased Considered Biased

Group

Figure7.4 - Results of the KrusksVallis H Test for the Daily Mail (W0)

The distributions of bias for each group were not similar for all groups. The values of bias

reported by each group differed significantly from one anothé2X= 10.373p = 0.006. The

AY

null hypothesis isejected> A Y RAOF Ay 3 (KIFG SEA&AGAY3I 2LIAYAZ

affected the results of this experiment.

7.34.1BBC (W1)

Independent-Samples Kruskal-Wallis Test

100.00] Bias Reported
— Group Mean M Std. Deviation
o 8000
& Website Not Recognised 36.10 7T 30144
5; 60.00 Wehsite Recognised, Mot 36.97 39 29.534
% Considered Biased
£ 40007 ) ’
@ Wehsite Recognised, 56.75 8 32.766
20,004 Considered Biased
Total 37 124 30.289
0.00 T ! T
‘Website Mot Recognised  Website Recognised, Not Website Recognised,
Considered Biased Caonsidered Biased
Group

Figure7.5 - Results of the Krusk&Vallis H Test for the BBC (W1)

The distributions of bias for each group were not similar fogedups. The values of bias
reported by each group differed, but not significantly(2¥ = 3.290p = 0.193. The null
KelLlRikKSaAra Aa NBIGFAYSRE AYRAOFGAY3I GKIG
significantly affect the results of this experinte

61



7.3.4.2The Guardiafw2)

Independent-Samples Kruskal-Wallis Test

Bias Reported

100.00{ * -
T Group Mean I Stel. Deviation

80.00 o Website Mot Recognised .29 a0 28.798

G Wehsite Recognised, Mot 20.65 kil 26.649
Considered Biased

40.00 Wehsite Recognised, 4423 13 iy
Considered Biased

60.007]

Bias Reported

20,007
Total 29.98 124 29.371

[ L

T f T
Wehsite Not Recognised  Website Recognised, Not Website Recognised,
Considered Biased Considered Biased

Group

0.00

Figure7.6 - Results of the Krusk&Vallis H Test for The Guardian (W2)

The distributions of bias for each distortion were not similar for all groups. The values of bias
reported by each group differed significantly from one anothé(2X= 6.202p = 0.045. The

null hypothesis isejected, inRA OF GAYy 3 (GKIFIG SEA&GAY3I 2LIAYAZ2Y A
affected the results of this experiment.

7.35 Analysis of Resultsr bias attributed to publications

LG OFly oS 4SSy FTNRY (KSasS NBadzZ Gda Otkel 0 LI N
perceived bias of each website has had a statistically significant impact on the results. While
GKSNBE A& y2 AaA3dYyATFTAOFIYy(d AYLIOG 2F GKAAa SOAR
noting that the number of participard who considered thatvebsite to be biased was

relatively low anyway, thus increasing thevalue and making rejection of the hhiypothesis

less likelyregardless of the responses.

Similarly, the difference between groups is most significant for the Daily Mail, which was
considered biased by the largest number of participants of any website. While this increases
the significance in itself, the simple fact that knowledge of the website has had an effect on
results, and that approximately twfifths of respondents recognised @nd considered it
biased, shows that this did in some way affect the results obtained for bias ratings.

This additional bias, introduced by the participant, is a confounding variable. The effect was
known and acknowledged by the experiment design; it feaghis reason that participants
were asked the reflective questions. This does pose a challenge to carrying out expsriment
of this type, and perhaps other experiment designs could be considered to reduce the effect
further. For example, participants clolibe asked to identyff websites they would recognise
before they start rating them, and then only be presented with those websites which they
would not recognise.
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The results also provide further evidence that consumers tend to favour news media which
they find agreeable. By far the lowest levels of bias were reported for websites which were
recognised by participants, but which those participants did not consider to be biased.

7.40ther External Factors

Consideration was also given to other informatiapglied by the participants, and how that
might have affected their responses. No correlation was found between the level of bias
reported and the age, level of educatiamgcupation,or expected yearly salary reported by
the participants. These social ardonomic factors therefore likely played no role in altering
the levels of bias reported by the participaniéisualisation of theseesults are shown in
Appendix A6

There is no apparent correlation between political leaning and the level of bias repyte

the participants. With almost threquarters of participants reporting that they hold a centre

or left-of-centre political view, any effect which is caused by political leaning will be somewhat
NERdzOSR o0& (GUKS K2Y23aSySAdganywayF GKS LI NIOAOALI Y
There is also no apparent correlation between the amount of time participants spend online

each day or the amount of time the participants spend reading the news online each day and

the level of bias reported by participants in the experimenisTindicates that familiarity with
accesignews online played no significanagt in alteringlJ- NIi A OA LJF yia Q LISNDSL

The vast majority of participants reporteith a multiplechoice survey questiorregularly
consuming news onlin@ither usirg websites or social medihe results of which are shown
in Figure 7.7.

Figure7.7 ¢ Media regularly used by participants to consume news.

7.5 Factors Contributing to Bias
The final question asked of paipants in this experimenvass &2 KSy 2dzRIAY 3 0O A
articles online, which of the following do you consider to be significant elements @f bias
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Thisquestionwas designed to elicit what they beliegenstitutes bias in news medialhere
is very litle information in existing literature which ascertains exactly how people understand
bias. This likely contributes to confusion in the domain.

It should be noted that the participants had already been presented with the definition of
bias for this expement before answering this questioithat is

oDeliberate or accidental slant by the journalist, editor or publication to distort réafity

7.5.1Responses
Figure 7.8 shows the responses received to this muliplgice question.
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Theletters Al in the barchartin Figure 7.8 correspond to the follavg options
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All of the possible responses to this survey question were intentionally unquatiéigdiring
a level of interpretation on the part of the participant. The responses provide insight to what
the participants in this experiment were judging their perception of bias.

7.5.2Analysis of Responses

Of particular note are the number of particips who choseoptionsG and H. Over 22% more
participants chose option H, when compared to option G. This suggests that they consider it
more important to provide data for both sides of a story than to provide sources. This perhaps
highlights a distrust ithe media generally, where readers would apparently rather make
sense of the raw information themselves, than to have it interpreted by a journalist or other
person who is cited as being the source.

Also interesting is thabption. ~ & ! y F I A N@CtBhby fazfewsrlparticigadts than

most of the other responses. Just over ahéd of the 124 of participants chose this option
comparedtooveron& | f ¥ &St SOGAYy3a YIlye 2F GKS 2GKSNJ 2
fly3dzZ 3S &ey 2y e Yhe ek Nipartitipahtsichddsiny it SorieywiEhat peculiar.

Many of theoptions which were mosselectedvere more specifically tailored to news media,

and being less vague may have seemed more relevant to the question.

Most specificallyit is interesting toy 2 1S K2 ¢ &AA3IAYATAOI gaiwhat LI NI A
constituted bias differed fronparticipant to participant despite each participant taking the

same survey during which they were each presented with the same definition of Thes

highlights a chénge inaccurately carrying out this sort of experiment, where participant
subjectivity, and participant interpretation of the questions, can play a large role in forming

GKS LINIAOALIYGAQ YaAsSNEDP 9Q0SYy o0& fdmdS,aSy Ay
their subjectivity can play a part in how they apply that definition.

7.6 Summary of Results

The null hypothesis for this experiment was retained, as there was no statistically significant
evidence to support the proposition that information kian the graphics accompanying news
articles affected the level of bias perceived for the article as a whole. Despij¢httrie was

a small effectevident in the results, which wa®o small toconfirm statisticallyin this
experiment.

More importantly,it was found that, despite efforts made to minimise the chances of this
KFLIWISY Ay 3T Lideidimingd opidtioysiiof the nedéBvebsitgsesented in the
experimentsignificantly affected how they responded to the survey. Those who expected a
websiteto be particularly biased reported a significantly higher bias rating for that website
than other participants for the sameebsite This undermines the confidence we can have
that the results to the bias ratings are a fair and considered response towdspresented
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to participants, and that the research into the different levels of graphical distortion has been
compromised by bias on the part of a significant number of the participants.

No other external factors seem to have influenced the results jocmsiderable degree, and
participants were almost all quite familiar with the online news medium.

The final finding shows a lack of consensus among patrticipants of what constituted bias. This
is in spite of the participants all working from the same nié@bn of bias, and suggests that
participants reported bias ratings for the articles based on different criteria.
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8. Conclusions

This research builds on a significant body of existing research into media bias, asking
specifically the question:

G ¢ 2 oxtemt do the information graphics accompanying a news article impact upon the
LISNOSAQPSR oAl a 2F GKS | NIAOt SK¢

The research indicates that the information graphics accompanying a news article can have a
material impact on the perceived bias of that articléne effect size observed in this particular
experiment was deemed statistically insignificant howevdrere was also no clear trend in

the results of this experiment, in terms of whether the bias level increased or decreased for
different levels of distdion. Despite this, visualisations of the data show tigaaphics do
impact on the perceived biasuggesting that the research topic may be worthy of further
investigation

A more significant finding arising from the user survey carried out, was thpttde=fforts to
minimise the chances of participants recognising the news websites used in the experiment,
and bringing their own opinions of those websites to bear on the results of the experiment,
there is significant evidence to suggest that this wasdhseThis is a result of crowdsourcing
participants, where the researchers have no control over what information participants do or
do not have, external to that which is presented to them in the experiment. This is
unavoidable, but must be noted.

Importantly, where participants recognised a website which they considered to be
particularly biased, they affirmed their own opinion by rating the bias level for that website
significantly higher than others who had no such opinion. Similarly, where partisipan
recognised a website but did not expect it to be biased, the participants reported significantly
lower levels of bias than those who had no such opinion. This is strong evidence of
confirmation bias, where the participant actively looks for reasonsite g high bias rating

to a website they consider to be biased. There are two important considerations resulting
from this:

1. The results agree with existing research in the area, further adding to the evidence of
the effects of confirmation bias.

2. Despite itentional dforts to minimise the effects, the confounding variable of
participants having an opinion of the bias associated with certain webgileged a
part in results. This presents a learniogportunity; a different experiment design
should be consglered for future similar work.

It was also interesting to find the lack of consensus among participants on what constitutes
bias in news media. This lack of consensus came despite all participants having been
presented with the same definition of bias ftne experiment. Their responses serve to
AffdzaGNI GS GKS YdzZ GAGdzZRS 2F Tl OG2NE ¢KAOK
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presence of bias, and the difficulties which this presents to researchers in the area. This is an
area which will require gnificant future work in ordefor a comprehensive understanding to
be attained.

Although the null hypothesis was retained for this experiment, some evidence was found of
an effect graphics had on the level of bias perceived for the article they accomipatuye
work would be required to detect the precise significance of that effect.

8.1 Future Work and Refinements

The results of this experiment provide some interesting insights into the perceptions of bias
in news media. Arising from this research aeatning opportunities, and also areas which
could benefit from further studyThelessons learned from this research should be taken into
account in the formulation of the design of future experimeim®rder to avoid somef the
confoundingeffects foundin this research.

Every effort was made in the preparation of news website samples, to be rated by participants
in the experiment, to ensure that the design of the website which was presented to
participants was not significantly altered from its origirddsign. While branding was
removed, the rest of the website design and layout was left unaltered, in an attempt to avoid
the known effects of website design on the perception of bias. Efforts were also made to
minimise the possibilities of participants aegnising the websites by having the source
material and participants coming from different countries. In spite of this, a significant
proportion of participants recognised the websites used, and with their own preconception
of whether or not that websiteshould be bias, skewed the results significantly in favour of
their own opinions. This is not helpful to the research, as it does not compare like with like.

For future studies in this area, it should be considered, therefore, to present the articles alone
without the rest of their website, or else in a common template which is not website specific.
Another alternative, which would likely remove the effect altogether without removing
design effects, would be to ask participants which websites they woulthrese in advance

of rating the images, and presenting them only with websites which they would not recognise.
Whatever method is employed, it is clear that there is a need to remove the introduction of
bias by the participants in this way.

Another possilg refinement to the experiment relates to the samples used. The effect of the
graphics on the articles tended to differ depending on the particular article and graphic.
Presenting multiple graphics with the same article, or multiple articles on the sgmewah

and without the same graphic may provide further insight into what effect the graphics have.
Varying the graphic, article and website may have been useful for providing an answer if the
effect had been very large in this experiment, but as it was a more nuanced approach
may be required which focusses on one specific aspect of this research.
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In terms of effect size, it was seen in this research that the effect size was relatively small. In
order to make a statistically significant finding fbis usingp-values, it would be necessary

to use a much larger sample size. As the size increases the increasing accura@ywaitiee
slows, meaning that it would possibly have to be much larger sample size than was used in
this experiment.

Finally, futher research could also be carried out into how users perceive bias based on what
they consider to constitute bias. The findings of this research, as shown in Figure 7.8, suggest
that there is far from consensus on the matter. Asking for bias ratingsdbasespecific
aspects of bias, rather than just from a general Helel definition, and examining the
relative effect of these aspects could add significant understanding to how we determine that
bias exists in a piece of news media.

8.2Final Thoughts

Although the null hypothesis for this experiment was not rejected, the research has
highlighted some important factors which can affect this sort of experiment which will be

useful for future work. Effects including the introduction of bias through padiciy t 8 Q SEA &
experience of certain newspapers, despite significant efforts made to minimise this effect in

the experiment design, serve to highlight the importance of ongoing consideration of
experiment design for similar experiments. This was only atatde by collection of the
appropriate data from participants, and regardless of the experiment design, these results

have shown the importance of collecting this sort of background information to contextualise

LI NOAOALI yiaQ NBalLRyaSao

While there was nastatistically significant evidence found to support the supposition that
information bias in the graphics accompanying news articles can affect the level of bias
perceived for that article, finding exactly the extent to which the external factors influlence
the results is an important finding in itself. Determining also that the effect of graphics on the
bias in articles they accompany is likely quite small should provide important information for
the design of future experiments researching this topic.

Fran these results it is evident that there is a strong likelihood that the graphics
accompanying news articles affect the perception of bias in that article as a whole, but that
this effect is relatively small, and requires further research to adequatelfyronrT his further
research should explore the effects of different graphics, and the coverage of different topics,
including those which may be emotive. Future work is also required to establish the effects
of using different types of graphics.
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Appendix AlBlas Ratingsata

The data in the tables in this Appendix shows the responses by participants in this survey
when reporting the level of perceived bias in the images with which they were presented.

The data is presented in a numbdranlumns, as follows:

ID The unique identification number of the participant.
Path The path through the experiment cube to which t
participant was assigned.
Initial Sample One | The first sample presented to the participant.
Evaluation
Bias One The bias rating given by the participant when presen
of Samples 99 y P P P

with Sample One. This rating is on a continuous sl
scale from 0 to 100.

The slider defaulted to 0. Where a patrticipant did T
move the slider from the 0 mark, the response W
recorded afNULL. This can therefore be taken to mea

Sample Two | The second sample presented to the participant.

Bias Two The bias rating given by the participant when presen
with Sample Two. This rating is on a continuous sl
scale from 0 to 100.

The sliler defaulted to 0. Where a participant did n
move the slider from the 0 mark, the response W
recorded as NULL. This can therefore be taken to mex

Sample Three | The third sample presented to the participant

Bias Three The bias rating given by ¢hparticipant when presente
with Sample Three. This rating is on a continuous s
scale from 0 to 100.

The slider defaulted to 0. Where a participant did 1
move the slider from the 0 mark, the response W
recorded as NULL. A response of NULL carefine be
taken to mean 0.

Bias One The bias rating given by the participant when presen|
with Samples One, Two, and Three diyeside. The
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Comparative| Bias Two slider value defaulted to the response the participant I
Re given when originally psented with each sample. If th
Evaluations participant did not change their rating for the bias of
Bias Three article, the response was recorded as NULL. A respon
NULL can therefore be taken to indicate that the valug

bias is the same as in the original bias column.
Most Biased The sample, from the three presented simultaneously

the participant, which they consider to be most biasy
The patrticipants could not view their previous bias rati
for those samples at this time. If a pargant did not
select a sample as the most biased, this is recorde
blank cell. Note that the result of this test may indicg
that the participant recorded a different result to thg
when the samples were presented individually at the s
of the survey
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Comparative Most
InitiaL Evaluation of Samples Reevaluation Biased

Sample | Bias | Sample | Bias | Sample | Bias | Bias | Bias | Bias

ID | Path| One One | Two Two | Three Three| One | Two | Three
1 8 | W1A0OD2| 37| WOA2D1| 55| W2A1DO 46 | NULL| NULL| NULL | W1A0D2
2 4 | W2A0D2 1| W1A2D1| 51| WOA1DO 69 | NULL| NULL| NULL | WOA1DO
3 5| W2A0DO| 52| W1A2D2| NULL| WOA1D1 10 | NULL| NULL| NULL | W1A2D2
4 9 | W1AODO| NULL| W2A1D1| 10| WOA2D2| NULL | NULL| NULL| NULL | W2A1D1
5 6 | W1A2D0O| 58| W2A0D1| 20| WOA1D2 75 | NULL| NULL| NULL | WOA1D2
6 8 | W1AOD2| NULL| WOA2D1| 11| W2A1DO 80 22 | NULL | NULL | W2A1DO
7 2 | W2A2D0 5| W1A1D2| 59| WOAOD1 96 | NULL| NULL| NULL | WOAOD1
8 4 | W2A0D2| 48| W1A2D1l| 55| WOA1DO 64 | NULL| NULL| NULL | WOA1DO
9 1| W2A2D2| 14| W1A1D1| 40| WOAODO 4 | NULL| NULL 9| W1A1D1
10 5| W1A2D2| 65| WOA1D1| 26| W2A0DO| NULL | NULL| NULL| NULL | W1A2D2

11 2| W1A1D2| 77| WOAOD1| 78| W2A2DO0O 82 | NULL| NULL| NULL
12 2 | W1A1D2| 24| WOAOD1| 40| W2A2DO0O 8 | NULL| NULL| NULL | WOAOD1
13 4 | W1A2D1| 90| WOA1DO| 100 | W2A0D2 61| 100| NULL 56 | W1A2D1
14 2 | W1A1D2 5| W2A2D0| NULL| WOAOD1 5| NULL| NULL| NULL | W2A2DO0
15 3| W1A1DO| 12| WOAOD2| 66| W2A2D1 21 | NULL| NULL| NULL | WOAOD2
16 8 | W1AOD2| 78| W2A1DO| 77| WOA2D1 80 | NULL| NULL| NULL | W1A0D2
17 2| W1A1D2| 10| W2A2D0O| 25| WOAOD1 5| NULL| NULL| NULL | WOAOD1
18 1 | WOAODO| NULL| W1A1D1 0 | W2A2D2 0 | NULL| NULL| NULL | W2A2D2
19 2 | W1A1D2 10 | W2A2D0| NULL| WOAOD1 30 15| NULL| NULL | WOAOD1
20 2 | WOAOD1| NULL | W2A2D0O| NULL| W1A1D2 25 | NULL| NULL| NULL | W1A1D2
21 1| W2A2D2 0| W1A1D1 10 | WOAODO O | NULL| NULL| NULL | W1A1D1
22 4 | WOA1DO| 92| W1A2D1| 30| W2A0D2 23 | NULL| NULL 19 | WOA1DO
23 7 | W2A1D2 25 | WOA2DO 1| W1A0D1 74 | NULL| NULL| NULL | W1AOD1
24 1| W2A2D2 0| W1A1D1 65 | WOAODO 75| NULL| NULL | NULL | WOAODO
25 2| WOAOD1| 70| W2A2D0O| 15| W1A1D2 40 | NULL| NULL 50 | WOAOD1
26 1| WOAODO 9| W2A2D2 26 | W1A1D1 1| NULL| NULL| NULL | WOAODO
27 1| WOAODO| 52| W2A2D2 5| W1A1D1 92 75 1| NULL | W1A1D1
28 5| WOA1D1| 100| W2A0DO 52 | W1A2D2 40 | NULL| NULL| NULL | WOA1D1
29 9 | WOA2D2 9| WIAODO| 12| W2A1D1 25 | NULL| NULL 40 | W2A1D1
30 1| WOAODO| 21| W2A2D2| 12| W1A1D1 5| NULL| NULL| NULL | WOAODO
31 5| W1A2D2| NULL| WOA1D1| NULL| W2A0DO| NULL | NULL| NULL| NULL | W1A2D2
32 9| W2A1D1| 58| WOA2D2 8 | W1AODO 2 | NULL| NULL| NULL | W2A1D1
33 2 | WOAOD1 77 | W2A2D0 39 | W1A1D2 46 | NULL| NULL| NULL | WOAOD1
34 2| W2A2D0O| 19| W1A1D2| 30| WOAOD1 34 | NULL| NULL| NULL | WOAOD1
35 4| W2A0D2 20 | W1A2D1 60 | WOA1DO 39 | NULL| NULL| NULL | W1A2D1
36 5| W1A2D2 69 | WOA1D1 46 | W2A0DO 16 | NULL| NULL| NULL | W1A2D2
37 1| W1A1D1l 42| WOAODO| 35| W2A2D2 4 | NULL| NULL| NULL | WOAODO

38 8| W2A1DO| 19| WOA2D1| 19| W1AO0D2 51 | NULL| NULL| NULL
39 8 | W2A1DO| 30| W1A0D2| 74| WOA2D1 48 | NULL| NULL| NULL | WOA2D1
40 6 | W1A2DO| 12| WOA1D2| 10| W2A0D1 8 | NULL| NULL| NULL | W1A2DO
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Comparative Most
InitiaL Evaluation of Samples Reevaluation Biased
Sample | Bias | Sample | Bias | Sample | Bias | Bias | Bias | Bias

ID | Path| One One | Two Two | Three Three| One | Two | Three

41 2| WOAOD1| 50| W1A1D2| 100| W2A2DO 11 | NULL| NULL| NULL | W1A1D2
42 7| W1AOD1| 34| WOA2DO| 23| W2A1D2 58 | NULL | NULL 38 | W2A1D2
43 7 | W1A0D1 5| WOA2D0O| 36 | W2A1D2 20 | NULL| NULL| NULL | WOA2DO
44 1| W2A2D0, 58| W1Al1D2| 24| WOAOD1 70 | NULL| NULL| NULL | WOAOD1
45 6 | W2A0D1| 41| W1A2DO 9 | WOA1D2 72 | NULL| NULL| NULL | WOA1D2
46 6 | WOA1D2 7 | W2A0D1 1| W1A2DO 40 | NULL| NULL | NULL | W1A2DO
47 4 | WOAIDDO 34 | W1A2D1| 58| W2A0D2 68 | NULL| NULL| NULL | W2A0D2
48 2| WOAOD1| 84| W2A2D0O| 16| W1A1D2 74 88 | NULL 70 | WOAOD1
49 3| WOAOD2| 47| W1A1DO| NULL| W2A2D1| NULL | NULL| NULL| NULL | WOAOD2
50 1| W2A2D2 0 | WOAODO| 30| W1A1D1 25 | NULL| NULL| NULL | WOAODO
51 6 | W2A0D1| NULL| WOA1D2| 25| W1A2DO 35 | NULL 35 25 | WOA1D2
52 4 | WOA1DO| 70| W2A0D2 5| W1A2D1 60 | NULL| NULL| NULL | WOA1DO
53 2| WOAOD1| 83| W2A2D0O| 100| W1A1D2 50| 100 95 80 | W2A2D0
54 2 | WOA1D1| NULL| W1A2D2| NULL| W2A0DO| NULL | NULL| NULL| NULL | W1A2D2
55 7| WOA2DO| 26 | W1A0OD1| 50| W2A1D2 51 | NULL| NULL| NULL | W1A0OD1
56 6 | W2A0D1 0 | W1A2DO 0 | WOA1D2| NULL | NULL| NULL| NULL | W1A2DO
57 5| WOA1D1| 20| W1A2D2| 20| W2A0DO 85 | NULL| NULL| NULL | W2A0DO
58 6 | WOA1D2| 25| W2A0D1| 15| W1A2DO 30 | NULL| NULL| NULL | W1A2DO
59 9 | W1A0DO 76 | WOA2D2 9| W2A1D1 17 | NULL| NULL| NULL | W1A0DO
60 4 | W2A0D2| 13| W1A2D1| 11| WOA1DO 14 | NULL| NULL| NULL | W1A2D1
61 3| W1A1DO 20 | W2A2D1 20 | WOAOD2 35| NULL| NULL| NULL | WOAOD2
62 7| WOA2DO| 15| W2A1D2| 95| W1A0D1 27 | NULL| NULL| NULL | W2A1D2
63 3 | WOAOD2 26 | W1A1DO 78 | W2A2D1 16 | NULL 79 | NULL | W1A1DO
64 1| W1A1D1 41 | WOAODO 74 | W2A2D2 18 | NULL| NULL| NULL | w2A2D2
65 1| W2A2D2| 18| WOAODO| 49| W1A1D1 80 | NULL| NULL| NULL | W1A1D1
66 5| W2A0DO 0| WOA1D1 31| W1A2D2 O | NULL| NULL| NULL | WOA1D1
67 1| W2A2D2 0 | WOAODO| 82| W1A1D1 0 | NULL| NULL| NULL | WOAODO
68 8 | WOA2D1 1| W1A0D2 6 | W2A1DO 67 | NULL| NULL| NULL | W2A1DO
69 5| W2A0DO| 13 | WOA1D1| NULL| W1A2D2 15| NULL| NULL| NULL | W1A2D2
70 8 | W2A1D0O| 51| WOA2D1 0 | W1A0D2 60 | NULL| NULL| NULL | W2A1DO
71 6 | W2A0D1 46 | W1A2DO0 30 | WOA1D2 1| NULL| NULL| NULL | W2A0D1
72 8 | W1A0D2 6 | WOA2D1| NULL| W2A1DO 11 | NULL| NULL| NULL | W2A1DO
73 9 | W1A0DO| NULL| W2A1D1 50 | WOA2D2| NULL | NULL| NULL | NULL | W2A1D1
74 3| W2A2D1| 30| WOAOD2| 10| W1A1DO 1| NULL| NULL| NULL | WOAOD2
75 9 | WOA2D2 18 | W1AO0ODO| NULL| W2A1D1 42 | NULL| NULL| NULL | W2A1D1
76 7 | WOA2DO 26 | W1A0OD1 50 | W2A1D2 32 | NULL| NULL| NULL | W1AOD1
77 3| W1A1DO 3 | W2A2D1 3 | WOAOD2 19 | NULL| NULL| NULL | WOAOD2
78 3| W2A200 91 | WOAOD2| 86| W1A1DO 77 | NULL| NULL| NULL | WOAOD2
79 5| W1A2D2| 84| WOA1D1 9 | W2A0DO 94 | NULL| NULL| NULL | W1A2D2
80 4 | W2A0D2| 62| W1A2D1| 24 | WOA1DO 21 | NULL| NULL| NULL | WOA1DO
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Comparative Most

InitiaL Evaluation of Samples Reevaluation Biased

Sample | Bias | Sample | Bias | Sample | Bias | Bias | Bias | Bias
ID | Path| One One | Two Two | Three Three| One | Two | Three
81 4 | W1A2D1| 50| WOA1DO| 46 | W2A0D2 33 31 26 25 | W1A2D1
82 5| W2A0DO 4 | W1A2D2 4 | WOA1D1 10 | NULL| NULL | NULL
83 9| W1IAODO| 88| WOA2D2 0 | W2A1D1| NULL | NULL| NULL | NULL | W1A0DO
84 4 | W2A0D2 4 | W1A2D1 5| WOA1DO 7 | NULL| NULL| NULL
85 3| W2A2D1| 84| W1A1DO| 82| WOAOD2 75 | NULL| NULL| NULL | W1A1DO
86 7| WOA2DO| 21| W1A0D1| 59| W2A1D2 50 | NULL| NULL| NULL | W1A0OD1
87 7| WOA2DO| 15| W1A0D1| 10| W2A1D2 15| NULL| NULL| NULL | WOA2DO
88 1| WOAODO| 77| W1A1D1] 85| W2A2D2 10 a7 89 5| W1A1D1
89 9| W1AODO| 76| W2A1D1| 83| WOA2D2 91 | NULL| NULL| NULL | W2A1D1
90 3| WOAOD2| 55| W2A2D1| 10| W1A1DO 28 | NULL| NULL| NULL | WOAOD2
91 6 | WOA1D2| 100| W1A2DO| 100| W2A0D1| 100 | NULL| NULL| NULL | WOA1D2
92 3| W2A2D1 5| WOAOD2| 57| W1A1DO 10 | NULL| NULL| NULL | WOAOD2
93 3| W1A1DO| 36| W2A2D1| 14| WOAOD2 25 | NULL 24 35 | W1A1DO
94 9| W2A1D1| 79| W1A0DO| 86| WOA2D2 77 | NULL| NULL| NULL | W1A0DO
95 6 | W2A0D1| 35| WOA1D2| 65| W1A2DO 49 | NULL| NULL| NULL | WOA1D2
96 9 | W1AODO| 79| W2A1D1| 62| WOA2D2 91 | NULL| NULL| NULL | WOA2D2
97 6 | WOA1D2| 34| W1A2DO| 45| W2A0D1 40 | NULL| NULL| NULL | W1A2DO
98 6 | W2A0D1| 19| W1A2D0O| 70| WOA1D2 38 54 85 26 | W1A2DO
99 4| W1A2D1 35| W2A0D2 18 | WOA1DO 60 | NULL| NULL| NULL | WOA1DO
100 4 | W1A2D1| 35| W2A0D2| 45| WOA1DO 60 | NULL| NULL| NULL | WOA1DO
101 4| W2A0D2 12 | WOA1DO 44 | W1A2D1 60 | NULL| NULL| NULL | W1A2D1
102 3 | W2A2D1 3| WOAOD2| 26 | W1A1DO 6 | NULL 36 | NULL | WOAOD2
103 4| W1A2D1| 100 | W2A0D2 75 | WOA1DO 51| NULL| NULL| NULL | W1A2D1
104 4| W1A2D1| 100 | W2A0D2 2 | WOA1DO 24 | NULL| NULL| NULL | W1A2D1
105 5| W2A0D0O| 55| W1A2D2| 65| WOA1D1 84 30 50 | NULL | WOA1D1
106 7 | WOA2DO 15| W2A1D2 20 | W1A0D1 15| NULL| NULL| NULL | WOA2DO
107 4 | W2A0D2 2 | W1A2D1| 20| WOA1DO 5| NULL| NULL| NULL | W1A2D1
108 9 | W2A1D1 48 | W1A0DO 38 | WOA2D2 54 | NULL| NULL| NULL | WOA2D2
109 8 | W1A0D2 4 | W2A1DO 6 | WOA2D1 87 | NULL| NULL | NULL | WOA2D1
110 7 | WOA2DO 5| W2A1D2| 100| W1A0D1 13 | NULL| NULL| NULL | W2A1D2
111 5| WOA1D1| NULL| W1A2D2 20 | W2A0DO| NULL | NULL| NULL| NULL | W1A2D2
112 7| W2A1D2| 10| W1A0D1| NULL| WOA2DO 15| NULL| NULL| NULL | WOA2DO
113 6 | W2A0D1 7 | WOA1D2 5| W1A2DO0 30 | NULL| NULL| NULL | W1A2D0O
114 5| W2A0D0O| 38| W1A2D2| 64| WOA1D1 12 | NULL 74 | NULL | W1A2D2
115 5| W2A0DO 36 | WOA1D1 73 | W1A2D2 84 | NULL 75 | NULL | W1A2D2
116 8 | W2A1DO 81 | W1A0D2 30 | WOA2D1 7 | NULL| NULL| NULL | W2A1DO
117 3| W1A1DO| 15| WOAOD2| 29| W2A2D1| NULL 21 41 17 | WOAOD2
118 7 | W1AOD1| NULL| W2A1D2 3| WOA2DO | NULL | NULL| NULL| NULL | W2A1D2
119 5| W1A2D2| 78| W2A0DO 0 | WOA1D1| NULL | NULL| NULL| NULL | W1A2D2
120 8 | W1IA0OD2| 24| WOA2D1 0 | W2A1DO 75 | NULL| NULL| NULL | W2A1DO
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Comparative Most
InitiaL Evaluation of Samples Reevaluation Biased
Sample | Bias | Sample | Bias | Sample | Bias | Bias | Bias | Bias
ID | Path| One One | Two Two | Three Three| One | Two | Three
121 3| W1A1DO| 13| W2A2D1| 23| WOAOD2 70 7 49 | NULL | WOAOD2
122 8 | W1AOD2| 42| W2A1D0O| 58| WOA2D1 24 | NULL| NULL| NULL | W2A1DO
123 9| W2A1D1] 85| W1A0DO| 66| WOA2D2 77 | NULL| NULL| NULL | W2A1D1
124 6 | W2A0D1| NULL| W1A2DO 3 | WOA1D2| NULL | NULL| NULL| NULL | W1A2DO
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Appendix A2: Survey Responses

The qualitative data collected for this survey, consisted primarily of responses to multiple
chaice questions. Some questions were posed before the survey; others were posed after the
survey.

In addition to multiple choice questions, each participant also provided his or her date of birth
(DOB).

A unique identifier (ID) was assigned to each partigipa

Each question is assigned a letter (A to K). The following is the list of question and the
permitted answers. Questions A to H were answered prior to the survey. Questions | to K
were answered following the survey.

Question Answer codes
A G2 KFEG ra&yn I dal f Sé
&2 dae M T GCSYLtSé
H I ahiKSNE
o ' aL LINBFSNI y20 G2 al &t
B Gl 2¢ tf2y3n ' a[Saa GKIy 2yS K2dzNJ | Rl
ip}e/nggnl\'jgﬁéﬂ M TcHGAMWK2dzZNB | RI &8¢
H TcnaHK2dzNB || RI @¢
o Tgcarm2dz2NBR | RIF@&¢
n TFgyaK2dzNJ I RIF @£
5 ayb K2dzNB | RI &¢
C G2 KFEdG Aa |wm G99t SYSYy Ul NE aOKz22ft 2yfec¢

highest level of
education you have
O2YLX SGSHo

a{2YS KAIK alOKz2z2tzx odzi R
A/ 2YLX SGSR KAIK alOKzz2f ¢
G{2YS O2ttS838s o6dzi RAR Y

;
r
r
r

p [ -gedradllege degree /A. k | ®{ d¢
N €46 oNO2ff S3S RSIAINBS k . @
' a{2YS 3TN} Rdz §S &adGdzRe¢
' a/2YLX SGSR aladSN&E 2NJ LN
' 4! ROl yOSR DNI Rdzt 4SS &aiidzRe

mn I &ahidKSNE
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Question

Answer codes

G2 KIFaG Aa
expected income
NI yasS F2N

M I &' yYyRSNI bmnInnné
H $10,800-P M b pdhdé

o I' abRra®odddps
n I abPboa®Iddde
p I' abPRrm®Podddgs
c I appp®Idddpé
T I abpba®Idddé
y I abppPndIdddé
b I abPpydIddpe
Mna T & Hpdibgs oo €
MM I GPRmn®oddadg
MH ' abPmMmOIdaddps
Mo ' abPmMA®IMddpE
Mn [ abPmoodPIdddé
Mp [ abPmmmPIdddé
Mc ' abmppdIidaddps
MT I abPmea®Idddps
My I GPRmn@Odddg
M I abPRymyPEdddg:
Hn I abmebpdIdadé
HM [ abPRANDPIdddE

22 abu mMBEM@NIPDdE

HoO I GPRHAOIEMdDE
Hn I abPRPO®Idddps
Hp ' aPRAM®PIMddps
He ' ah@SN) bupnInnné
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Question

Answer codes

G2 KAOK 09
describes your
current
200dzLI G A 2

M I a{dadlreé Fd K2YS tI NByié
' a{ddzRSy ¢

o I' a!ySYLX 2eSR¢
' at NBFSaarzylfé

5I' G {LINRAF Saarzyl f ¢

c ' a{1AffSR LINRPFSaarzylf¢
T I a{1AffSR Yl ydzfé¢

y ' @&Q3YXSR Yl ydz t¢

o ' a!'yalAttSR YIydz t ¢

mn I ahidKSNE

G2 KFEG Y23
describes your
political
BGASELIRAY

n I a{GNRPy3 [ AO0SNIf§E

M ' aGb2d a2 &adNRy3a [AO0SNICTE
H I ALYRSWSWMESY ] AoSNI T €

o ' G4LYRSLISYyRSyié

n I' GLYRSLISYRSy(l tSIyAay3a /2y
p I ab2i a2 &aidNRBy3a /2yasSNDI i
c ' a{GNRy3 /2yaSNBI GAOSE

T ' ahiKSNE

8 ="Don't know"

G2 KAOK Y¢
do you access
News from most
often? Select all
0K G F LILI

M I awl RAZ2E

2I' G ¢ +¢

o ' abSgaLl LISNE

n I aLYyGSNySGs¢

p I' a{20Af aSRAL ¢
c ' ab2yS¢

T ' ahiKSNE
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Question Answer codes
GLF GKS Un © a[ Saa GKIFy 2y 0OS LISNJ RI@&¢
one of your

primary sources of
News, how many

times do you check
Al SI OK H

Fr-Ham@AYSa LISNI RE@E

H T-4tmes®BNJ RI & ¢

o l-camAYSa LISN RIea&¢g

n F-yadiAvySa LISN RIes

p T-maiy GAYS&a LISNJ RI&¢

c ' amn b GAYSa | RI &¢

oDid you recognize
any of the below

n ' ab2ySé

News websites M I d¢KS DdzZt NRALF yé
used in this 2=0¢KS ¢St SANI LIKE
experiment? Selecl P . A A oA A,
each that you 0 G¢KS LYRSLISYRSyi¢
recognizedt n I a¢KS 5FAfe alAfé

p I a¢KS {LISOGI G2 NE

c I' abS¢g {dFriGdSavylys

T ' a!'t WFHT SSNJ ¢

y [ a.. /¢

o ' awSdzi SNA ¢
doyouconsider [ n I ab2ySé
any of these News . .

yo SIM T 4¢KS DdzZ NRAF Y

websites used in
this experimentto |y ' a¢ KS ¢St SANF LIKE
be especially ) N e A A e AL
biased? Selegach |© [ G ¢KS LYRSLISYRSyié
thatyouconsider |n ' g¢KS 51 At& alAfé
OAl ASR®E A o e

p I a¢KS {LISOGI G2 NE

c I' abS¢ {GFriGSavYlyé

T ' a!'t WFHT SSNJ ¢

y [ a.. /¢

o ' awSdzi SNA ¢
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Question Answer codes

K dWhenjudgingbiagn I a[ F O1 2F ol fl yOS¢é
in news articles

501 . & X X &

onIine,whichoftheIVI roaly¥TraANySaat
followingdoyou |y ' a{ dzo2SOGA AR
consider to be ) . . A s
significant o I' a5Aai02NIA2yY FTFFSOGAYy3a 2y
elementsofbias? \n " gb2G IAGAYI 2yS AARS 2T K
Please select all R . .
that apply£ p I G9ELINBaaArzy 2F LISNE2Y! f

c I' Gt NPOARAY3IA &2dz2NDOS& F2NJ 2

T I' Gt NPGARAY3I RIEGE (G2 &dzLILJR
2 0 KSNE

y I' ahNRSNJAYy 6KAOK &aiARSa 27
h i KSHNE

The data in thefollowing table shows the responses by participamts survey questions
before and after rating the bias of the articles with which they were presented, as detailed in
Chapter 3
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Responses to prbias rating survey questions

Responses to reflective questions

ID | D.O.B. A/B|C | D |E |F|G H I J K
1/25/05/1991| 1| 4| 6| 1 5| 2/12345 3|0 0 1,2,3,7,8
2/17/09/1953/ 0| 2| 6| 7| 3| 1|34 61234789 |47 0,3,5,6
3/08/03/1986/ 0| 3| 6| 7| 6 2|1,245 2.0 0 0,1,35,7
4109/06/1999| 1 3| 3| 1| 2| 2 245 10 0 245
5/01/04/1987 | 1| 4| 9|10 4 0|45 111,28 0 0,3,5,6,7
6/06/08/1992/ 1| 1| 6| 6| 6 1|4 211 1 4,7
7/04/09/1994 0| 5| 6| 6| 6 2|45 61,8 4 0,3,4
8/13/06/1988 1| 1| 5| 3| 1| 0 24 10 0 3
91/01/04/1989, 0| 5| 3| 2| 8 1|45 114 4 2,3,5

10|/ 30/10/1991 0| 1| 5| 4| 2| 545 48 4 0,2,45,7

11| 15/10/1980| 1| 4| 8|16, 4| 0|3,45 211,234,7,8 1,23,4,6,7 | 1,2,4

12/ 31/12/1988| 1 3| 4| 2| 2| 3|245 54 0 0,1,2,3,45,6,7

13]17/11/1995 0| 5| 4| 6| 3| 2|45 14 4 3,4,5,7

141/ 03/04/1989| 1| 4| 6| 6| 5| 1]/145 324 0 1,3,4,7

15| 15/02/1988| 1| 3| 6| 4| 4| 0]345 12 3,4,6,7,9 0,3,4,5,6,7

16| 15/10/1980| 0| 4| 8|16, 4| 0|345 2/123456,7,8 123,457 | 1,234

17/01/02/1986| 0| 4| 4| 3| 5| 445 214 0 4

18 27/10/1964| 1 3| 6| 4| 4| 2|23 211234789 0 0,1,3,5,6,7

19 24/12/1980| 1 3| 4| 4| 5| 245 2.0 15,7 2,56,9

20| 26/02/1998 0| 3| 3| 1| 2| 3|145 410 4,7 0,1,2,3,4,5

21/19/01/1976 |/ 1| 5| 6|10 6 0|45 6 4 4 0,1,2,3,4,5,6,7,8,9

22/ 06/04/2000/ 0| 2| 2| 1| 2| 2|457 11,389 3,9 1,2,3,6,7

23/18/11/1991/ 0| 5| 4| 1| 2 0|24 2,0 4 0,2,5

241 04/04/1981/ 0| 3| 8| 8| 4 5|14 6|0 0 0,34,6,7

25/18/01/1998| 0| 5| 4 1| 2| 3 4 00 1 0,4

26| 01/01/1999 /0| 3| 5| 1| 2| 3|34 14 4 0,1,2,4,6,7

27|25/04/1977, 1| 2| 3| 3| 9 3|4 10 0 2,5,8

28113/10/1984| 0| 5| 6, 8 4, 5/1,2345 3|0 0 0,5,6,7,8

29|24/11/1986|/ 0| 3| 6 9| 4| 3 4 2.0 0 0,1,6,7

30| 01/08/1973| 0| 4| 3/10) 5/ 0|4 6|8 0 0,3,4,6,7

31| 05/05/1972| 3| 2| 6| 1| 5 8|24 34 0 5,7

32/16/10/1998| 0 5| 4| 2| 1| 845 6 0 0 3,5

33111/11/1978/ 0| 5| 6| 8| 4| 6|245 6|1 124,789 | 0,1,2,3,4,5,6,7,8

34112/07/1970| 0| 5| 6 /11| 6| 4|25 10 0 7

35|10/06/1954| 1| 2| 5| 4|10 1|245 3/0 0 3

36| 01/04/1977| 1 2| 4| 2| 9, 0|145 10 4 0,1,3,7

37|24/08/1972/ 0| 1| 6| 5| 6 3|4 1134789 4,9 0,1,2,3,4,5,6,7

38|18/05/1952| 0, 2| 8 5|10 61,4 1124 5,6,7 3,4,6

39/18/02/1981/ 0| 3| 7| 6| 6 1|4 1|0 0 2,3,6,7

40| 05/07/1986, 0| 3| 6| 7| 4| 045 2,0 4,7 0,1,2,3,45,6,8

41| 22/03/1985| 0| 5| 6| 8| 5| 4|2,45 410 4,7 0,1,2,3,5,6,7

42112/09/1975/ 0, 3| 8 18| 4| 5/2345 2112348 1,34 4,57

43111/11/1999| 0 5| 3| 1| 2| 2|14 0/1438 4 7
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Responses to prbias rating survey questions

Responses to reflective questions

ID | D.O.B. A/B|C | D |E |F|G H I J K

441 03/03/1996| 0| 5| 4| 2| 2| 3|4 3 0 0 0,2,4,6

451 14/04/1983 0| 4| 4, 5 8| 3|2 18 0 0,2

46/ 28/09/1989 0|5 4| 2| 2| 2 4 411234789 |1 2,357

47/03/03/1996| 0| 5| 4| 2| 2 3|4 3 0 0 0,1,2,4,6

481 03/04/1985| 1 4| 4 1| 3| 2|1 00 0 1,2,3,4,5,6,7,8

491 06/06/1984 1| 5 7| 4| 6| 0245 111,789 2,45 2,3,4,5,6,7

50| 22/10/1978| 1| 5| 4| 1| 2 3|6 0|8 0 0,123,457

51|16/01/1970|/ 0| 3| 6 /18| 4/ 0 14 410 0 0,2,3,4,7
1,2,3,4,5,6,

52| 23/04/1971| 0| 5| 5| 1| 3| 3 4 3 0 7,8,9 1,2,3,5

53/19/03/1982| 0| 2| 9|15| 4 3|2345 214,78 3,4,7,8 9

54110/08/1983| 1| 5/ 6 9| 6| 0 4 6 0 0 1,2,3,5

55| 27/05/1987 1| 2| 8| 2| 2| 0|45 2,148 4 2,3,5,6,7

56| 06/07/1977/ 1| 2| 3| 1| 1 6|6 410 0 9

57|14/05/1993| 1| 4| 4| 5| 4 0|1,45 1|0 0 2,359

58| 06/05/1956| 1| 1| 5| 2|10 1|234 00 1,2,4,9 0,3,4,5,6,7,8

59102/05/1996| 1| 1| 4, 5| 1| 32345 2|0 0 3,45

60| 29/03/1983/ 0| 5| 6| 3| 4 5|/1234 3 0 7,9 2,3,5,7

61| 07/10/1976 | 0| 3| 3| 1|10, 4 2,345 2,124 0 3,4

62| 14/05/1993| 1| 4| 4| 5| 4 0|1,45 1|0 4 2,359

63|26/02/1991/ 0| 1| 6| 3| 5 5|24 24 9 4,5

64| 07/07/1988| 1| 3| 5| 3| 5 0|245 6|8 0 5,7

65| 25/12/1996 0| 3| 3|10 7 3|24 30 0 4

66| 07/11/1988 0| 2| 6| 2| 4 3|45 1|0 4 0,2,5,6,7

67)09/051982 | 1| 3| 4| 8| 5 6|1,234 0189 0 0,2,3,4,5,6,7

68| 03/09/1982 0| 5| 3| 2| 8 2|45 6|1,24,78)9 4,7 0,3,4,8

69 16/02/1988 1| 2| 3| 3| 3| 2|245 214,78 0 4,5,6,7

70| 23/08/1981| 1| 3| 4| 2| 6, 0|4 11,234,789 |1,4,7 0,1,2,3,4,5,6,7

71125/07/1994| 1| 3| 4| 3| 2| 1|45 2.0 0 2,5

72114/09/1984| 1| 5| 5| 5| 1| 414 0/0 0 0,1,2,4,5,6,7

73]12/12/1992| 0| 4| 3| 1| 3| 2245 10 0 0,1,3,4,5,6,7

74117/07/1981| 0| 2| 8 8| 4| 245 214,89 1,4,7 2,3,45,6

75127/04/1999| 1| 2| 3| 1| 2| 2|24 014,789 4 2,4,6,7

76/ 03/09/1985/ 1| 5| 6| 6| 6, 0|4 111,234,789 |0 0,2,3,4,5,6,7

77104/03/1955|/ 0| 1| 8/ 10| 4, 5 /1,234 2/1234,789 |78 0,1,2,3,4,5,6,7,8

78| 25/10/1977, 0| 4| 8|26 4 6|15 4124,6,8 2,4 57,8

79112/04/1979/ 0| 2| 6|10 4 2|14 2|0 0 0,1,2,3,4,5,6,7

80| 01/09/1963/ 0| 3| 5| 2| 2 3|14 2,0 0 4

81| 08/07/1954| 1| 3| 4|13| 1 3|4 1148 0 0,1,3,4,6,7,8

82/ 08/11/1963/ 0| 5| 6| 6| 4 0|4 119 0 1,35

83111/11/1973| 1| 1| 812 1| 11,4 2|0 0 2,35

84| 02/11/1956/ 0| 2| 8| 8| 4| 5|/234 21234 0,4 3

85| 25/10/1977, 0| 4| 8|26| 4 6|1,2345 4|3458 2,3,4,6,8 5,6,8
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Responses to prbias rating survey questions

Responses to reflective questions

ID | D.O.B. A/B|C | D |E |F|G H I J K
86| 04/05/1988| 0| 2| 5| 5| 4| 3 4 3|8 8 4
87111/12/1996 | 1| 5| 4| 2| 2| 0|45 110 0 0,2,5,7
88|22/08/1977|/ 0| 3| 7 5| 6| 214 2/12346,789 1,2,4,8 0,2,3,5,6,7
89| 25/10/1977| 0| 4| 8|26| 4| 61,2345 4|28 2,3,4,6,8 3,5,6,7
90/19/12/1981 1| 5| 4| 2| 1 0|45 3/ 14 1,4 0,1,2,3,45,6,8
91|16/07/1982| 1| 5| 8| 7| 4| 3|6 00 0 2
92114/12/1989/ 0| 5| 6| 8| 4| 0]245 6 4 4 0,2,4,5
93|27/08/1988| 1| 5| 6| 8| 4| 41245 11 0 0,3,45,7
94| 25/10/1977, 0| 4| 8|26| 4 6|1,235 4234,8 2,48 3,6
95| 11/03/1996| 1| 2| 6 5| 5/ 0134 3 0 0 0,1,2,4,6,7
96| 02/01/19%64 | 1| 5| 8| 8| 6 3|4 6|8 4 3,4,5,6,7
97]01/10/1990|/ 0| 3| 8| 2| 2| 3 4 10 0 0,1,2,3,45,6,7,8
98| 27/04/1966| 0| 2| 5| 3|10 6|1,24 2,89 1,2 0,1,2,3,5,6,8
99/14/08/1989| 1| 3| 5| 1| 1| 4 24 10 0 0,2,3,4,5,6,7,8
100 | 29/12/1987| 0| 4| 8| 1| 3| 2|4 3|0 2,4 3,6,7
101| 01/10/1992| 1| 4| 4| 3| 8| 2|245 11 1,4 3,45
102 | 07/02/1995| 0| 4| 6| 2| 2| 0/245 313438 0 0,1,2,3,5,7
103| 20/12/1989| 2| 2| 7| 3| 5 1|14 014,789 4 0,2,3,4,5,6,7
104 | 07/04/1960| 1| 4| 8| 3| 6| 5|4 1/1,34,7,89 4 0,2,3,4,5,6,7
105| 01/10/1981| 0| 2| 5| 4 4| 2|145 19 4 2,3,46,7
106 | 04/12/1963| 0| 2| 4| 8| 6| 0|14 30 1 0,1,2,3,45,6,7
107|18/02/1990| 1| 4| 4| 1| 3| 1|45 0/0 0 1,2,3,6,7
108 | 03/03/1968| 0| 3| 5| 8| 6| 1|45 4114,78,9 1,4 1,2,4,6,7
109| 07/01/1996| 0| 3| 4| 2 10| 3|245 0/0 0 5,6,7
110| 01/04/1988| 0| 5| 4| 2 4| 6|1,45 111234789 |1,234,8 0,1,2,3,45,6,7,8
111 22/05/1990/ 0| 2| 6| 7| 4| 247 311234789 |4 0,123,455
112116/04/1986| 0| 2| 4| 4| 7| 1|45 10 0 2,457
113| 01/06/1968| 0| 2| 6| 7 6| 5|245 1/1,45,7,8,9 1,7 1,3,7
114111/11/1990, 1| 1| 6| 6| 4 1 /14 10 0 2,4
115 15/03/1952 | 0| 3| 8 3|10| 3 45 414 4 1,2,3,4,5,6,7
116| 11/03/1989| 0| 3| 4| 1, 1| 2|145 6|8 0 0,1,2,3,4,5
117]01/03/1997| 1| 4| 3| 2 /10| 2|34,7 311234789 |47 0,1,2,3,45,6,7,8
118| 12/07/1988| 1| 2| 5| 1| 1| 3|1,345 11,2348 0 3,4,5,7
1191 19/07/1960 0| 2| 6|11 4| 61,24 10 0 0,1,2,3,45,6,7,8
120| 23/06/1976| 0| 3| 4| 6, 4| 0|4 111489 0 2,3
121| 25/07/1983| 0| 2| 8|12 4| 11,2345 3|0 4 0,1,2,3,45,6,7
122|07/02/1990| 1| 5| 5| 2, 5| 0|4 1|0 4,5,8 0,3,4
1231 08/08/1979| 0| 5| 3| 4| 4| 2|4 5/0 0 0,1,2,3,45,6,7,8
1241 01/07/1966/ 0| 5| 6|10 4| 5|1,234 11234789 |0 0,1,3,4,6,7
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Appendix A3: Participant Information

Participant Information Sheet

Thank you for your interest in taking part in this task-based evaluation. The information below is provided to inform your
decision about consenting to take part in this experiment.

Details of the Experiment

The aim of this experiment is to ascertain how graphics accompanying news articles affect the perception of the articles” bias.
The experiment will begin by asking participants to fill out some basic profile information. This will include questions on:

» News access habits
» Political ideology questions

Participants will then be asked to rate the Bias of various new website articles. After rating 3 such articles, each participant
will be asked to select the most and least Biased and to provide additional information as to why they rated them as such.

Participants will then be asked reflactive questions on the Bias of various news mediums, what formats they consider to be
Biazed and which formats they consider the least Biased.

The results of this experiment will form part of the research being undertaken as part of a structured Masters degree in
Computer Engineering at the School of Computer Science and Statistics, Trinity College Dublin. The results may be
published at an international conference or journal. This publication will ensure that participants™ identities will not be
revealed.

Benefits of this Research

This rasearch is being undertaken to investigate how graphics accompanying news articles may affect the perceived bias of
those articles.

The experiment uses websites, news articles and images from mainstream news websites. In most cases, they have been
heavily adapted to suit the experiment. Copyright is held by the originators for the original versions of the websites, articles
and images. Copyright on the modified versions of each is not claimed by the organisers of the experiment. Use of the
original articles and modified versions is done under Fair Use. No financial reward is being earnad from the original or
modified content. None of the content, websites, articles orimages, original or modified will be distributed outside of the
experiment.

Cian Flynn
Trinity College Dublin
Email: fiynnc16@tcd.ie

Bias Experiment

Crowdsourced experiment of users' perception of Bias in
different News Articles

Start Experiment Return to Prolific Academic

© Cian Flynn, Trinity College Dublin 2018. Email: Cian Flynn.
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Appendix A4: News Articles and
Distortions Used in the Experiment

The following images show the websites presented to participants in the experiment for their
evaluaton of perceived level of bias.

The label associated with each website corresponds to the website (W), story (A), and level
of distortion (D), as discussed in Chapter 3.
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UK life expectancy increases slightly,
although progress slows
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Life expectancy in the UK
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UK inflation rate at near six-year
5 st t oy e due

Infistion rate hits 3.1%
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Bitcoin falls below $6,000 Top 3
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Life expectancy rises "grinding to hall
England
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bemin ™ UK [aces Chrislmas squeeze as inflation
hits 3.1%, outpacing wages - as it
happened
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Bitcoin biggest bubble in history. says
ccanomist who predicted 2008 crash
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UK faces Christmas squeeze as inflation
hits 3.1%, outpacing wages - as it
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Appendix ASDebrief Page
| vemen amreepnones e

Thank Youl!

For participating in this crowdsourced experiment

Debrief

This research is being conducted to better understand the
impact of professional design on the perception of Bias in online
News. Consequently, it was necessary to modify existing news
articles to increase or decrease the amount of Bias in each.
Author names were also changed.

As such, none of the information presented here can be counted
as an accurate, fair or balanced account of any of the topics
covered.

If you are interested in further information or news on any of the
topics depicted in this experiment | would encourage you to
seek out genuine news on each topic from multiple reputable
news sources.

Each of the websites used in the experiment were copies of the
websites of existing reputable news agencies. The news
agencies are not involved in this research and the articles in this
experiment should not be attributed to them.

Retumn to Prolific Academic

If you would like to contact the researcher leading this
experiment regarding any aspect of it please email:

Cian Flynn

© Cian Flynn, Trinity College Dublin 2018. Email: Cian Flynn.
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Appendix AbBackgrond Results

This appendix contains visualisations of links between social and economic data provided by
participants, and the bias ratings they provided.

The group codes correspond to those detailed in Appendix Th2 results are to be
interpreted as peiSection 6.1.

A6.1 Political Leaning vs Reported Bias, Daily Mail

Report
Bias Reponed
Independent-Samples Kruskal-Wallis Test Political Leaning Mean I Std. Deviation
0 33.61 28 2734
100.00 *
T T 1 27.27 15 25.401
80.00-{ & 37.04 25 36.316
E *
€ T T 3 45.44 25 30.053
= G000
% T 4 29.86 7 21.950
g 40007 5 29.00 11 30.760
2000 | | B 50.00 11 37.701
L
000 | I l ! ! ||: 8 4.00 2 5657
0 1 2 3 4 5 g g Total 36.27 124 30934
Political Leaning
X¢(7) =8.533,p-value = 0.288
A6.2 Political Leaning vs Reported Bias, BBC
Report
Independent-Samples Kruskal-Wallis Test Bias Reported
Paolitical Leaning Mean M Stel. Deviation
10000 * 0 32.89 28 25.382
1 40.87 15 31.514
50.00— —|—
= 2 33.08 25 31.070
T
£ 000 3 42,52 25 30817
% 4 33.86 7 31.445
£ 4000 =
5 39.45 11 33512
20,001 6 52.64 11 33.494
| 1 B 1.00 2 1.414
0.00
0 1 2 3 i g 8 g Total 37.71 124 30.289

Political Leaning

X(7) = 8.108p-value =0.323
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A6.3 Political Leaning vs Reported Bias, Daily Malil

Independent-Samples Kruskal-Wallis Test
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X(7) = 6.175p-value = 0.519

A6.4 Occupation vs Reported Bias

Independent-Samples Kruskal-Wallis Test
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Report
Bias Reported
Paolitical Leaning Mean & Std. Deviation
0 30.93 28 28.747
1 2713 15 25800
2 3272 25 25457
3 31.28 25 30.066
4 16.86 7 5146
Hi 14.09 11 20,945
6 46.73 11 40.856
g 28.00 2 41.012
Total 20.98 124 2831
Bias Reported
Occupation Mean I Std. Deviation
1 27T 33 27|
2 27.42 60 22882
3 38.58 24 3293
4 41.449 117 34 456
] 3233 39 2881
i 3269 a1 an.020
7 29.50 i 29.508
B 30.83 12 26.208
g 46.67 6 32432
10 33492 24 24748
Total 34 66 a2 anno




Appendix A7: Instruction Tasks

Instruction Task 1 Instruction Task 2
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Instruction Task 1 Popup Instructions

Instruction Task 2 Popup Instructions

Instruction Task 1 .‘

Instruction Task 2 [ ]

You will be presented with a series of news webpages, each containing
a single news article.

Please read each news article and use the Slider at the bottom of the
screen to rate, from 0 to 100, how Biased the article is.

0 being Unbiased and 100 being extremely Biased

Bias in news articles is defined as:

"Deliberate or accidental slant by the journalist, editor or
publication to distort reality.”

Some of the webpages may appear broken

However, each contains a News article which you will find by scrolling
up or down the page

After rating 3 such articles you will be provided the opportunity to
comparatively re-evaluate them and amend your Bias rating for each

xliii




Appendix 8: D1 and D2 Graphics

WOAOD1 Graphic
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WOAOD2 Graphic

Inflation (CP1) and Wage Inflation
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The disparity in wages and consumer price inflation over three years. Data source: Office of
National Statistics

This graphic massively exaggerates the
difference between CPI inflation and wage
inflation, while also being relatively difficult to
extract any precise information from

WOAILL2 Graphic
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8. Jan 22 Jan 5.F

Price of bitcoin in US Doflars over three months, with overall trend in red.
Data source: coindesk.com

This graphic adds a bold red downward
trendlineto the price of bitcoin graph, and
arrow showing the difference from the start of
the graph. This trendline is ignores any nuant
in the graphicby being bolder and more
attention grabbing than the line itself, and
bolsters the narrative of an overall sharp
decline in price.
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WOAD1 Graphic

Life expectancy in the UK

829
Women 79.2
76.8
Men
70.8
1980 2014
to
1982
PA
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WO0A2D2 Graphic

Rise in life expectancy in England
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This graphic presents the information
differently to the D1 graphic, giving the
measure in change of life expectancy rather
than just life expectancy. The graphic also
appears to be incomplete.

W1AO0D2 Grapia
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This graphic massively exaggerates the
difference between CPI inflation and wage
inflation, while also being relatively difficult to
extract any precise information from
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