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Abstract This paper reports further results from a large study examin-
ing the impact of the visual aesthetics of news websites on the perception
of bias in news articles. It focuses on the characteristic of professionalism,
which is of particular importance to mainstream news websites. Nine
news articles were amended to create a range of biased content. They
were then paired with webpages from nine popular news websites which
underwent common cumulative distortions to degrade the profession-
alism of their aesthetics. Pre-tests confirmed the effectiveness of these
processes. A crowdsourced experiment and ANOVA analysis (N=405,
α=0.05, ES=0.24) demonstrated a negative correlation between the pro-
fessionalism of the aesthetics and perceptions of bias. These effects were
common across all nine news websites and news articles with different
levels of bias.
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1 Introduction

Bias has been a factor in news since time immemorial. The production, dissem-
ination, and consumption stages of the news cycle are rife with opportunities
for its introduction and influence [85]. Bias in the dissemination of news on the
Internet, is an increasingly important issue [74]. Despite this, there is a lack of
research investigating its manifestation or effect. With the current focus on the
veracity and quality of news, especially online, research is required to understand
if the medium and method of its presentation may be exerting undue influence.
One factor which has received little attention is the impact of the professionalism
of the aesthetics of news webpages on the perception of bias in news articles.
Professionalism is an important characteristic of successful mainstream news
websites [54].

Understanding whether the visual presentation of news online impacts con-
sumers perception of bias is important because of the unknown influence it may
have on consumers and the long-term consequences for news agencies. Bias is
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considered a core dimension and measure of credibility. Credibility has been
defined as a multi-dimensional construct [35], and/or as a perceptual variable
[27]. Dimensions such as trustworthiness, expertise, bias, believability, accuracy,
fairness, and depth of coverage have all regularly been used in studies to measure
credibility. Which dimensions and their number depends on multiple factors
including what is being assessed (source, message or medium), and the domain it
is being measured in. Thus, dimensions such as qualified and safe are often used
when measuring the credibility of healthcare websites, while bias and accuracy
are more often relied on when measuring the credibility of news websites.

Fogg et al. have shown that the importance of bias as a dimension increases
when users are judging news online [29]. Fico et al. have shown that an increase in
perceived bias in a news article has a corresponding decrease in credibility of the
news organization behind it [26]. Chiagouris et al. have also shown that credibility
factors have a significant relationship to positive attitudes towards a news website
[13]. Thus, an increase in perceived bias, reduces perceived credibility, which
can negatively impact a user’s attitude towards a news website and the news
organization behind it, resulting in them turning to other sources of news.

2 Motivation

Historically, research into bias in the news can be visualized as a grid. On the
x-axis are the various mediums of dissemination; Print, Radio, Television, and the
Internet. On the y-axis are the three main stages of the news cycle; Production,
Dissemination, and Consumption. While there is large overlap, most studies on
bias in the news, whether on selection, partisan, agenda setting, coverage, or
framing bias etc., fit within this grid. The few examples of research into bias in
the dissemination of news online [103,104] are outweighed by the preponderance
of studies investigating bias in the dissemination of news in print, radio, and
television shown below.

Production: Studies include research proving news agencies purposely bias
their news to match the opinions of their target audiences [36,79], the impact of
advertisers on news agencies [2,20,45,91,93], the influence of editors, editorials, and
policy [21,31,52,57,70,115], and individual journalistic biases [23,25,44,87,89,97].

Dissemination: There is an extensive compendium of research on bias in
the dissemination of news in print, radio, and television. A small sample of
the research includes studies on bias in photographs in newspapers and news
magazines [5,42,55,76,77], research into the overarching area of visual biases
[38,43,56,96], bias in news anchors’ facial expressions [32,73,80,117], news anchor
intonation and tone [41,78], presenters’ non-verbal communication [3,69,114],
television soundbites and image-bites [24,40], newspaper layout [8,99], news-
paper coverage [9,10,17,58,59,64,84,92], newspaper headlines and lead stories
[105,52,58,60,63,70,98,106,108,110], and description or labelling bias [22,66,67,68].

Consumption: The impact of bias in the consumption stage of the news
cycle has tended to focus on the impact on voting in elections [18,21,37,80], with
several attempts proposed to mitigate its effects [81,85,86].
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3 Related Work

This paper reports results from an experiment that investigates the impact of
aesthetic professionalism on the perception of bias in news articles on mainstream
news websites. It is the second experiment reported from a large multifaceted
study which investigated how design and visual aesthetics influence the perception
of news. A previously reported experiment demonstrated a negative correlation
between visual quality and perceived bias in news articles [104]. The distortions
in that emulated lower quality news outlets such as tabloids, entertainment news
websites, and content farms. The experiment reported in this paper is distinct
from that work. It has a different research question, objectives, and separate
hypotheses. For the most part, it uses different data to answer the hypotheses,
though there are some crossover observations used in both experiments, e.g. the
D0 controls are the same. The news articles that were inserted into the webpages
and the procedure they underwent to add bias are also the same. As a result of
the aligned though separate nature of these experiments, much of the experiment
setup is the same. To avoid replication, brief synopses of certain experiment setup
procedures are provided, with further detail available in [104].

3.1 Professionalism Versus Visual Quality

The results reported in [104] show that increasing and decreasing the visual
quality of news webpages impacts the perception of bias in news articles is of
limited relevance to mainstream news websites. The elements which impact visual
quality such as loud, prominent, gaudy and cheap advertising and excessive
calls to action, are typically only found on low quality, tabloid, entertainment
news, or content farm news websites. The majority of mainstream news websites
such as those used in this study do not include such elements. Thus, this study
instead focuses on the characteristic of professionalism as it is more important to
mainstream news agencies than visual quality [6,112,100,101]. In her work on the
visual identity of mainstream and alternative news websites, Kenix argues that
“When something embodies professional characteristics, the audience assumes that
there is a higher level of competence and specialized knowledge present” [54].

3.2 The Impact of Visual Design and Aesthetics on Credibility

In their review of empirical literature investigating the impact of website design
on initial impressions of trust, Karimov, Brengman and Van Hove present a
conceptual framework based on the literature defining the three main dimensions
of website design (visual design, social cue design, and content design) and
several sub dimensions [53]. They define visual design, which we call aesthetics,
as “graphical and structural factors that give consumers a first impression". Lavie
and Tractinsky identified ‘classical’ and ‘expressive’ as the main dimensions of
website aesthetics [61]. Several studies have also shown that website aesthetics
impact perceptions of credibility [95,51,102,15,27].
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3.3 Bias - A Core Dimension and Measure of Credibility

The closest related work on the impact of aesthetics on bias is in the overarching
domain of credibility, of which bias is a core dimension and measure. Credibility
may be defined in terms of believability [30], its dimensions [48,35], or as a per-
ceptual variable [50,83]. Being perceived as credible is of paramount importance
to news organizations. Cassidy maintains that “journalism is built on credibility”
[11]. Fogg et al. have also shown that bias is especially relied upon in judgements
of credibility of online news [29]. Abdulla et al. also found that “online news
credibility... ...was built upon trustworthiness, timeliness, and bias factors” [1].

3.4 Professionalism and Mainstream News Websites

Professionalism is one of the most important characteristics of mainstream news
media. Vuontela roots her definitions of mainstream news in its professionalism
with “print, broadcast (television and radio), or online news items that are meant
for mass communication and are published by professional media companies
and/or journalists." [111]. Leccese defines mainstream news websites as "Web
sites operated by mass media outlets that employ salaried staff and whose Web
site is a supplement to its print editions, broadcasts, or syndicated news service"
[62]. As many news websites now exist without such traditional mediums of
dissemination, this study adopts the definition of Deuze who maintains that
mainstream news websites have two common characteristics, editorial content,
and a minimal often moderated form of participatory communication. He further
maintains: “This type of news site cannot be said to differ - in its approach to
journalistic storytelling, news values, relationships with audiences - fundamentally
from journalism as it is practised in print or broadcasting media” [19].

3.5 MTFS of Credibility Judgement and Underlying Theory

Unlike economics [109], or political communication [116], there are currently
no general models or theories to explain how users form judgements of bias
when consuming news on the Internet. Yet numerous texts exist demonstrating
that the news we consume has an innate bias favouring the privileged while
ignoring the needs of minorities [7,14,46]. News agencies have also been shown
to bias their news in favour of the views of the segment of the market they are
trying to attract [36,79]. Consequently, the overarching domain of credibility
was explored. Ten cognitive Models, Theories, Frameworks, and Schematics
(MTFS) which explain how users form judgements of credibility online were
identified [28,30,33,47,65,71,72,94,107,113]. Each of these provide a different arc
of perspective on the same problem. Many highlight the iterative nature of the
process, where users continuously notice different elements and make or refine
their credibility judgements. Most of the MTFS do not solely focus on the content
or message, but also highlight the importance of its presentation. Many, such as
Sundar’s MAIN model, maintain that visual cues in a webpage enable the user
to make judgements heuristically [107]. Metzger and Flanagin go further and
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categorize three types of cues (site, message, and author), by which judgements
of credibility are formed. Combined with characteristics of the receiver, they
influence credibility evaluations online [72]. Hilligoss and Rieh also highlight the
importance of three types of cues; content, peripheral source, and peripheral
information objects [47].

Almost all of the MTFS rely in part on underlying theory provided by
the Elaboration Likelihood Model (ELM) or the Heuristic Systematic Model
(HSM) [12,88], two of the Dual-Process Models of Persuasion [34]. They generally
contend that if the user is unmotivated, uninspired, or uncommitted, or if
the task is unimportant, mundane or repetitive, the user will adopt the less
cognitively demanding peripheral route or heuristic strategy from the ELM
or HSM when judging information. This research was undertaken under the
supposition that like credibility, judgements of perceived bias in online news, are
at least partially judged heuristically and there would be a negative correlation
between professionalism and bias.

4 Hypotheses

H1: H0 Perceived bias will not be decreased due to an increase in
the professionalism of the news webpage’s aesthetics. This focuses on
the impact of increasing the professionalism of news webpage’s aesthetics on
perceived bias.
H2: H0 Perceived bias will not be increased due to a decrease in the
professionalism of news webpage’s aesthetics. This focuses on the impact
of decreasing the professionalism of the webpage’s aesthetics on perceived bias.
It should be noted that this is not simply the opposite of H1.
H3: H0 The impact of the professionalism of the aesthetics will be
inconsistent, regardless of the level of bias in the article. This focuses
on whether any potential impact of the primary hypotheses is dependent on the
level of bias in a news article itself, rather than the webpage.

5 Experiment Design

A single webpage was selected from nine news websites and paired with one of
nine news articles for the duration of the experiment. The text of each news
article was modified before the experiment began and then remained unchanged.
Each news article was inserted into the webpage’s HTML replacing the existing
article so that the website’s CSS rendered it like an original. Each webpage/article
combination was then subject to a series of common, cumulative distortions.
After each distortion was applied (D6-D0), a static image was captured for use
in the experiment. Four levels of degrading distortion (D4 to D1 below) were
chosen as a balance between enough granularity and the natural break points
provided by the underlying technologies which could be removed in stages.

– D6: An undistorted version of each webpage/article combination with their
original name, branding, and logo.
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– D5: Name, branding and logos replaced with the generic moniker NewsCom
matching the original colour palette.

– D4 - D1: Incrementally less aesthetically professional versions of D5.
– D0: The controls, plain text versions of each article to establish ground truth

bias ratings.

6 Methodology

The experiment was set up as a 9x7 within subjects incomplete counterbalanced
measures design. Incomplete counterbalancing was achieved by arranging the
webpage/article combinations and distortions (D0-D6) in a reduced form Latin
square. Participants were randomly assigned to one of 9 diagonal paths through
the Latin square that intersected with the 9x7 distorted webpage/article combina-
tions, thus ensuring that each participant experienced each news webpage/article
and each distortion once. To reduce carryover effects and task fatigue, once
assigned to a path, the distorted webpage/article combinations the participant
would encounter were displayed in random order. Two attention questions, to
determine continued diligence to the task were also added to each path.

6.1 Creating a Range of Biased News Articles

Existing news articles on un-emotive topics were modified to create a range of
biased content to test H3. This is described in detail in [104]. A pre-test bias
rating task which showed that a range of biased content was successfully created.

6.2 Selection of Websites and Webpages and their Pairing

The selection process for the websites1 and individual webpages is described in
detail in [104]. In summary, they were all English language news websites which
fit Kenix’s description of mainstream [54]. The individual webpages were the
most recent from each website related to the article that would be inserted. It
should be noted, that as explained in [104], it is incidental that e.g. the Guardian
was considered highly biased or that the New Statesman was considered mostly
unbiased. The bias ratings are due to the articles that were inserted into the
webpages. It should also be noted that only the D6 distortions had branding
applied. We simply use the website names for simplicity and descriptive purposes
to describe the webpage/article combination rather than e.g. W1, W2 etc.

6.3 Distorting the Professionalism of the Aesthetics

The aim of the distortion process was to progressively and commonly degrade
the professionalism of the aesthetics of each webpage in stages to ascertain if
1 theguardian.com, telegraph.co.uk, independent.co.uk, economist.com, spectator.co.uk,
newstatesman.com, aljazeera.com, bbc.com, and reuters.com
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Table 1. The main factors of professional design, the main underlying design or technical
means of conveying it, and the action required to degrade it.

Aspect of
(Un)Professionalism
Conveyed to the User

Means of
Affordance Degrading Action

Overall design / colour scheme Design, layout, images,
colour schemes

Add issues with alignment
and layout. Reduce the quality

of the colour scheme

Technical quality of the website HTML / CSS / JavaScript Reduce or remove elements
that convey technical ability

Design appropriateness,
reserved, custom, unique or
non-standard features or

elements

Image quality, fonts,
interactive features and widgets

Degrade quality of images,
introduce basic or standard

elements e.g. fonts or
third party services

Money and/or technical
ability in the organization

behind the website
Technical ability Introduce obvious

technical issues

Credibility, focus on
the news article

Size, prominence,
quality of advertising

Increase amount and
prominence of advertising

Excessive calls to
action on the user

Sharing, signup, user
interaction or other methods

of connecting

Increase the amount
or size of calls to action

Expertise’s on the
topic, history dealing with

the subject

Information scent
via links to supporting content

Remove or reduce
supporting links

there was a corresponding increase in the perception of bias in the news articles
they contain. An image of each distorted webpage/article combination was used
in the experiment to negate browser support issues resulting from the distorted
code and to prevent participants navigating away from the webpages.

In Kenix’s work on the visual identity of news websites, she explores design
principles and professionalism in detail [54]. She maintains that “the overall
design of a Web page itself can suggest an identity of sophistication, seriousness,
and professionalism if it follows a structured, aligned construction.” [54]. This is
conveyed through alignment, unity, balance, rhythm, and contrast among other
factors. She argues that these elements can also be manipulated to convey a
sense of “unprofessionalism characterized by disorder, tension, a sense of chaos,
and division” [54]. With this knowledge, a review of the news websites used in
this experiment and others was conducted by five experienced website designers,
see Table 1. This focused on identifying the means by which professionalism is
conveyed and the degrading action necessary to negatively impact it.

6.4 Creating and Applying the Distortions

Based on Kenix’s work and the design review, a two-pronged approach was used to
distort the webpage/article combinations. First, technical support for underlying
technologies, which Sundar claims are the means of providing such affordances
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[107], was removed by deleting the underlying code. This contributed to a reduced
visual aesthetic. Second, every image used in each webpage was degraded by
reducing file size, bit rate, and DPI. The screenshot of each webpage/article
combination taken after each stage of the distortion process was also similarly
degraded. The distortion process is detailed in Table 2 and an example of the
D5-D2 distortions for Al Jazeera are shown in Figure 1. The decision to include
seven levels of distortion was based on the following.

– D6: These were included to see if branding made a significant difference to
participant bias ratings.

– D5: These formed the basis from which the cumulative process to reduce the
professionalism of each webpage/article’s aesthetic begun.

– D4-D1: The decision to incrementally reduce the level of professionalism
over four levels was primarily based on the underlying support provided
by W3C standards. During research into content preparation it was found
that removing the underlying technological support for the W3C standards
shown in Table 2 across all nine websites produced roughly equal incremental
reductions in professional appearance.

– D0: These were included to establish a ground truth bias rating.

Table 2. Distortion stages and descriptions.

Distortion Distortion Descriptions

D6 Branded Visible comments in comment facilities removed so that the opinions
expressed in such would not impact the experiment

D5 Unbranded Remove Logo, Name, and Branding

D4 Remove CSS 3 and CSS 4, Reduce the quality (DPI) of each image used
in the website

D3 Remove all elements introduced in HTML 5.1 Further reduce the DPI of
each image used in the website. Resize images to show stretching
Remove all custom fonts Remove all JavaScript functionality

D2 Remove CSS 2 / 2.1 support Further reduce DPI of images and skew size

D1 Unlink all CSS files but keep HTML elements Further reduce DPI of
images and skew size

D0 Control Remove all CSS / HTML except for the plain text, <p> and <h1> tags
in the article

The distortion process was designed to be replicable and focus on removing
and/or slowly breaking underlying technologies and reducing the quality of images
and graphics. This would replicate the sense of disorder, tensions, chaos and
division described by Kenix which contribute to an unprofessional appearance [54].
While colour schemes were raised several times during the review, no distortion
was applied to this aspect due to reductions in quality being subjective and difficult
to replicate. Depending on their construction and underlying technologies, there
was some variation in the commonality of the degrading effect of each level of
distortion. However, this could not be helped and the overall trend of increasingly
unprofessional aesthetics from D4 to D1 was common overall.
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Figure 1. (Top row) D5, D4, (bottom row) D3, and D2 distorted webpage/article
combinations for the Al Jazeera webpage and its paired article.

6.5 Measuring the Success of the Distortion Process

To ensure that the distorted webpage/article combinations for each website
reflected a range from professional to unprofessional, a pre-test evaluation was
undertaken. Twelve participants were presented with the D5-D1 distorted web-
page/article combinations from each website in random order, and were tasked
with ranking them from most to least professional. D0 was not included as it
is a plain text version of the news article, while the D6s were not included as
they are just branded versions of the D5s. Cronbach’s Alpha [16], showed a high
level of consistency in the participants’ ordering, see Table 3. Gower’s Similarity
Coefficient (GSC) [39], was used to calculate the similarity of the participants
ordering of the five webpage/article combinations to the ‘correct’ or intended
order. GSC is usually used for calculating distance for data with mixed variables.
However, it has been shown to work for ordinal type data [4,49], and has even
been extended for such [90]. GSC analysis showed a high level of similarity when
then the Dissimilarity Threshold (DT) was set to 0.50, which allows for one or
two differences in order and position. The GSC results show that overall, most
pre-test participants arranged the five distorted webpage/article combinations
for each website in roughly the correct order (D5 to D1).

6.6 Crowdsourcing, Statistical Power Analysis, and Validity

Participants were recruited through the Prolific Academic2 marketplace and
paid £1.25. Participants were over 18 with English as their first language. Par-
ticipation was limited to the US to increase the homogeneity of the data and
2 www.prolific.co
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Table 3. Cronbach’s Alpha and Gower’s Similarity Coefficient scores.

Website
Assigned

Cronbach’s
Alpha

GSC
DT: 0.95

GSC
DT: 0.75

GSC
DT: 0.50

Guardian .948 3 5 12
Economist .891 1 5 11
Al Jazeera .961 4 8 12
Telegraph .969 2 5 11
Spectator .950 4 4 11

BBC .893 1 3 12
Independent .897 3 5 12

New Statesman .848 2 9 12
Reuters .979 4 4 9

because the experiment assumptions were based on a US population. To ensure
balance in age, the experiment was run in three iterations to collect data from
different age groups, over four days in late August 2017. In total, 508 partici-
pants completed the experiment. 47 submissions were rejected for failing one
or both attention questions. 32 were rejected for having missing or erroneous
completion codes and/or for completing the experiment within 1-2 minutes,
indicating automated bots at work. 10 were rejected due to the participants
rating >4 webpage/distortion combinations as having 0 bias. 10 were rejected
due to having missing data. The last 4 submissions were rejected to balance the
dataset. Therefore, the final dataset consisted of 405 submissions, yielding 45
participant bias ratings for each distorted webpage/article combination. A post
hoc statistical power analysis for ANOVA: fixed effects, special, main effects and
interactions using G*Power revealed a >.95 Actual Power to detect a strong effect
size of 0.24 with the 405 submissions. Four actions were taken to increase validity.
These included instruction tasks, attention questions, comparative re-evaluation,
and the selection of un-emotive content. These are described in more detail in
[104].

6.7 Instructions, Definition of Bias, and VAS Rating Scale

During recruitment participants were informed that “In this study, you will be
asked to rate, from 0 to 100, how biased different online news articles are. 0 being
unbiased and 100 being extremely biased.”. Bias was defined as “Deliberate or
accidental slant by the journalist, editor or publication to distort reality”. These
were reiterated during the instruction tasks. A Visual Analogue Scale (VAS)
from 0 - 100 was used to measure bias. This was placed below each distorted
webpage/article combination. Above each VAS was the instruction “Please rate
how Biased this News Article is. 0 being unbiased and 100 being extremely Biased”
The left and right of the VAS was anchored with 0 and 100 with the headings
“Unbiased” and “Biased” respectively. Further detail on this is provided in [104].

7 Participant Profile

N = 405: Male 51.4%, Female 47.2%, Other 1.4%. Mean age 36.48. Participants
were spread across 44 US states and Washington D.C. Education and Occupation
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revealed a highly educated, mostly professional sample with 57% having completed
a four-year degree or higher. Internet usage was extremely high with the largest
group, 31.11%, using the Internet for >8 hours per day. Participants regularly
accessed news via. Radio: 25.43%, Television: 51.11%, Print: 25.68%, Internet:
95.56%, Social Media: 61.73%, Other: 0.74, and None: 0.74%.

8 Statistical Analysis

A 9x7, two-way repeated measures ANOVA was undertaken using the Bonferroni
correction for multiple comparisons. An analysis of the studentized residuals
for data points ± SD revealed no outliers. A Shapiro-Wilk test (p >.05) for
normality on the studentized residuals revealed 40% was not normally distributed.
However, the Shapiro-Wilk test is considered especially sensitive to deviations
from normality on data sets >50. As this dataset has 405, a visual inspection of
QQ plots was undertaken which showed that, of the 40%, half was not normally
distributed. Due to the central limit theorem, when N ≥ 30, one-way ANOVAs
can still provide valid results even when the distribution of the data is very non-
normal. ANOVA are also considered fairly robust to deviations from normality.
Mauchly’s Test of Sphericity (MTS) (p >.05) indicated that the assumption
of sphericity had been violated for the two-way interaction. Consequently, the
Greenhouse-Geisser correction is reported rather than the Huynh-Feldt as epsilon
(ε) was <0.75. The two-way ANOVA revealed no statistically significant two-
way interaction between webpage/article combinations and distortions, F(23.22,
1021.79) = .861, p = .655. This was expected as the experiment was designed to
measure the impact of distortions on each webpage/article combination.

8.1 Main Effects

The main effects of webpage/article combinations test showed a statisti-
cally significant difference F(6.60, 290.28) = 80.38, p <.0005. This was a likely
due to slight variances in the level of effect of each distortion at each stage on
each website. As the focus was on investigating the impact of distortions, further
exploration via simple main effects of webpage/article combinations were
not undertaken. The main effects of distortions test showed that there was
a statistically significant difference F(5.46, 240.42) = 12.24, p <.0005. Thus,
simple main effects of distortions are further explored in the next section.

8.2 Simple Main Effects of Distortions

While simple main effects of distortions would not usually be explored without a
significant two-way ANOVA, the focus is comparing the distorted webpage/article
combinations and the D0 controls to each other. In SPSS, simple main effects
are undertaken by performing multiple one-way repeated measures ANOVAs.
Alternatively, one could perform multiple paired samples t-tests, however the
increased validity of the one-way ANOVA due to the option of the Bonferroni
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correction is preferred. The data assumptions required for two-way ANOVAs are
also valid for one-way ANOVAs.

The simple main effects of distortions test revealed four significant results.
Telegraph (D1 - D6), Independent (D1 - D6 and D0 - D1), and the Spectator
(D0 - D1). Detailed results for these are presented below. As there were no
significant results for the Guardian, Economist, New Statesman, Al Jazeera,
BBC, or Reuters, their simple main effects of distortions are not shown below in
detail. However, the Mean bias rating, Standard Deviation and Standard Error
for each are shown in Table 4. The Means are also graphed in Figure 2.

Telegraph: MTS (p >.05) was met for the one-way interaction, X2(2) =
9.632, p = .974. Mean bias rating for distortions was significantly different for
the Telegraph, F(6, 264) = 4.294, p <.0005, partial η2 = .089. An analysis of
the pairwise comparisons showed a decrease in perceived bias from D1, 59.44 ±
25.07 to D6, 41.00 ± 26.70 (95% CI 1.71 to 35.17), p = .019.

Independent: MTS (p >.05) was met for the one-way interaction, X2(2) =
26.595, p = .148. Mean bias rating for distortions was significantly different for
the Independent, F(6, 264) = 3.328, p = .004, partial η2 = .070. An analysis of
the pairwise comparisons showed a decrease in perceived bias from D1 44.62 ±
24.96 to D0 26.98 ± 24.16 (95% CI 2.66 to 32.62), p = .009. Pairwise analysis
showed a second significant reduction in bias from D1 44.62 ± 24.96 to D6 27.84
± 25.28 (95% CI 0.85 to 32.70), p = .031.

Spectator: MTS (p >.05) was met for the one-way interaction, X2(2) =
13.221, p = .868. Mean bias rating for distortions was not significantly different
for the Spectator, F(6, 264) = 1.725, p = .115, partial η2 = .038. While no
significant difference was revealed in the simple main effects, an analysis of the
pairwise comparisons showed a significant decrease in perceived bias from D1
53.04 ± 28.88 to D0 36.02 ± 26.99 (95% CI 0.054 to 33.991), p = .049. This is
likely due to the different sensitivities of the two tests.

9 Results

H1: H0 Perceived bias will not be decreased due to an increase in the
professionalism of the news webpage’s aesthetics.
H1: HA Perceived bias will be decreased due to an increase in the
professionalism of the news webpage’s aesthetics.
The impact of increasingly professional aesthetics to reduce the perception of
bias in news articles is evident in Table 4 and Figure 2. While there were some
slight individual inconsistencies, overall the perception of bias decreased in each
webpage/article combination by an average of: D1 to D2 (3.61%); D2 to D3
(0.73%); D3 to D4 (4.01%), and D4 to D5 (3.02%). Combined, this 11.37%
decrease in perceived bias was virtually identical to the average 11.75% increase
from D0 to D1. This effect is common across all nine webpage/article combinations
and across articles with different levels of bias. This demonstrates that as the
professionalism of the aesthetics of a news webpage increases, the perception of
bias in the news article it contains decreases.
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Table 4. Results of one-way repeated measures ANOVAs - simple main effects for
distortions with the Bonferroni correction for multiple comparisons.

D0
Control

D1 D2 D3 D4 D5
Original

Unbranded

D6
Original
Branded

Guardian M 70.51
SD 29.07
SE 4.33

M 76.91
SD 19.22
SE 2.87

M 74.04
SD 21.45
SE 3.20

M 74.47
SD 21.34
SE 3.18

M 63.13
SD 31.64
SE 4.72

M 63.29
SD 27.75
SE 4.14

M 64.96
SD 27.37
SE 4.08

Telegraph
M 54.27
SD 27.91
SE 4.16

M 59.44
SD 25.07
SE 3.74

M 59.53
SD 24.10
SE 3.59

M 58.98
SD 27.83
SE 4.15

M 43.18
SD 28.28
SE 4.22

M 44.60
SD 30.07
SE 4.48

M 41.00
SD 26.70
SE 3.98

F 4.294
p .019

F 4.294
p .019

Independent
M 26.98
SD 24.16
SE 3.60

M 44.62
SD 24.96
SE 3.72

M 35.33
SD 24.11
SE 3.59

M 38.84
SD 25.96
SE 3.87

M 30.04
SD 23.38
SE 3.49

M 30.40
SD 27.54
SE 4.11

M 27.84
SD 25.28
SE 3.77

F 3.328
p .009

F 3.328
p .009
F 3.328
p .031

F 3.328
p .031

Economist M 30.27
SD 27.53
SE 4.10

M 46.04
SD 29.72
SE 4.43

M 43.09
SD 30.47
SE 4.54

M 41.84
SD 28.14
SE 4.20

M 42.27
SD 32.74
SE 4.88

M 41.00
SD 26.96
SE 4.02

M 36.18
SD 28.10
SE 4.19

Spectator
M 36.02
SD 27.00
SE 4.02

M 53.04
SD 28.89
SE 4.31

M 50.33
SD 26.75
SE 3.99

M 46.36
SD 30.03
SE 4.48

M 48.22
SD 28.71
SE 4.28

M 41.80
SD 31.12
SE 4.64

M 45.73
SD 29.02
SE 4.33

F 1.725
p .049

F 1.725
p .049

New
Statesman

M 20.02
SD 25.49
SE 3.80

M 31.73
SD 29.03
SE 4.33

M 31.11
SD 29.07
SE 4.33

M 28.00
SD 29.59
SE 4.41

M 32.36
SD 25.38
SE 3.78

M 19.47
SD 17.92
SE 2.67

M 23.56
SD 24.71
SE 3.68

Al Jazeera M 42.78
SD 30.59
SE 4.56

M 54.20
SD 29.99
SE 4.47

M 52.09
SD 24.59
SE 3.67

M 50.58
SD 31.01
SE 4.62

M 40.51
SD 29.64
SE 4.42

M 47.87
SD 28.57
SE 4.26

M 45.29
SD 27.65
SE 4.12

BBC M 31.87
SD 28.67
SE 4.27

M 41.51
SD 27.61
SE 4.12

M 37.09
SD 27.58
SE 4.11

M 37.13
SD 27.77
SE 3.39

M 41.87
SD 24.67
SE 3.68

M 26.53
SD 26.31
SE 3.92

M 32.78
SD 30.76
SE 4.59

Reuters M 22.36
SD 25.02
SE 3.73

M 33.33
SD 27.71
SE 4.13

M 25.69
SD 25.86
SE 3.86

M 25.58
SD 28.18
SE 4.20

M 24.07
SD 22.56
SE 3.36

M 23.49
SD 25.27
SE 3.77

M 22.53
SD 26.60
SE 3.97

While there were no significant results between the D1 and D5, there is
between the D1 and D6 distortions. D6 is simply a branded version of D5 with
similar mean bias scores. It is also worth noting that if the D1 distortions were
made more unprofessional, there would likely have been several significant results
further proving the impact of professional aesthetics on decreasing the perception
of bias. Therefore, based on these results we can reject H0 and accept HA.

H2: H0 Perceived bias will not be increased due to a decrease in the
professionalism of news webpage’s aesthetics.
H2: HA Perceived bias will be increased due to a decrease in the
professionalism of news webpage’s aesthetics.
As can be seen in Table 4 and Figure 2, there is a marked difference in perceived
bias ratings between the D0 ground truth controls and their respective least
professional D1 versions. The average increase in perceived bias was 11.75%. This
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Figure 2. Graph of the mean bias scores from Table 4 for the nine webpage/article
combinations.

increase is both large and common. It was also significant in the Independent
and the Spectator, see Table 4. This demonstrates that unprofessional webpage
aesthetics surrounding a news article increases perceived bias when compared to
ground truth versions of the same article. This effect is common across all nine
news websites and news articles with different levels of bias. This is despite the
participants being directed multiple times, including via two Instruction Tasks,
to rate perceived bias in the news article only. Consequently, we can reject H0
and accept HA.

H3: H0 The impact of the professionalism of the aesthetics will be
inconsistent, regardless of the level of bias in the article.
H3: HA The impact of the professionalism of the aesthetics will be
consistent, regardless of the level of bias in the article.
The impact of increasing and decreasing the professionalism of the webpage
aesthetics surrounding the news articles with different amounts of bias can be
broken down in four ways. 1) In the most biased articles, the impact of the least
professional D1 distortion is muted compared to articles with lower levels of
perceived bias, see Table 4 and Figure 2. This is visible when comparing the
smaller increase from the D0 to the D1 distorted webpage/article combinations for
the Guardian and the Telegraph, to the larger increases from the D0 to D1 for the
other seven webpage/article combinations. This would suggest that it is harder
to make an already highly biased article appear more biased by its aesthetics. 2)
Conversely, it also appears that it is easier to make news articles with lower levels
of bias appear more biased due to unprofessional aesthetics. This is evident in
Figure 2 where the webpage/article combinations with the least amount of bias
registered the greatest increase from D0 to D1. This means that high-quality news
organizations who try to disseminate unbiased news have the most to lose from
the unprofessional presentation of news articles. 3) Worryingly for consumers, the



The Impact of Aesthetic Professionalism on Perceptions of Bias 15

results of the experiment demonstrate that aesthetically professional webpages
have the greatest impact on reducing the perception of bias in the most biased
news articles. This is visible in the large reduction in perceived bias for the
Guardian and the Telegraph, and to a lesser extent Al Jazeera, from their D1s
to their respective D5/D6s in comparison to the smaller reduction the other six
webpage/article combinations received. 4) Notwithstanding the above, overall,
the impact of increasing and decreasing the professionalism of the aesthetic of
each webpage/article combination on the perception of bias in the news articles
they contain, was largely consistent.

Based the results in Table 4 and Figure 2, the overall impact of the level of
professionalism of the aesthetics of a news webpage is largely consistent across
news articles with different levels of bias. Although the impact of unprofessional
aesthetics is muted and the impact of professional aesthetics is exaggerated on
the most biased webpage/article combinations, overall the effect of each level of
distortion was fairly consistent. This is most evident in the graph presented in
Figure 2. Consequently, it is possible to reject H0 and accept HA.

9.1 Implications for News Website Designers, Online Editors, and
Journalists

With the current focus on the quality and veracity of news, especially online, news
website designers, online editors, and journalists, need to be fully aware that any
reduction in the professionalism of the aesthetics of news webpages, can increase
the perception of bias in the news articles they contain. Although uncommon,
some of the issues introduced in this experiment to reduce the professionalism
of a news webpage’s aesthetic can occasionally be seen in the webpages of high-
quality news agencies. These issues can be introduced in six ways. 1) Poor design.
2) Sub-standard coding. This often manifests itself through lack of robustness
to different types of content or screen widths. 3) Not checking newly posted
content to confirm it does not break standard templates and conforms to style
guidelines. 4) Poorly integrated third-party content or services. 5) Using miss
sized or stretched images with low DPI. 6) Lack of maintenance.

Decreasing the professionalism of a webpage’s visual aesthetic, and thus
increasing the perception of bias in the news articles they contain, can have long
term consequences. As Fico has previously demonstrated, as the perception of
bias in a news article increases, the perception of the credibility of the news
agency behind it decreases [26]. They are therefore likely to turn to one of the
many alternative sources of news online.

9.2 Implications for Consumers

The core concern for news consumers is that biased news could be perceived as be-
ing less biased by presenting it in an aesthetically professional manner. Conversely,
unbiased news articles could be considered more biased due to unprofessional
aesthetics. News consumers need to be aware that the visual characteristics
of a news website’s design or webpage’s aesthetic such as professionalism may
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influence their perception of the news they consume. While this study demon-
strated the impact of professional aesthetics on the perception of bias, other
visual characteristics of a news website’s design or a webpage’s aesthetic such as
seriousness, trustworthiness, boldness, gaudiness, traditional, conservative etc.,
could be similarly affecting their perception of news articles.

10 Discussion

This research was undertaken under the supposition that news webpage’s aes-
thetics impact the perception of bias within a news article. This was based on
the knowledge that a website’s design and individual structural features have
previously been shown to impact perceived credibility. Bias is a core dimension
and measure of credibility, especially when judging news online [29].

The credibility of a news website or news article is judged by a host of
features, including message features such as judgements of information quality
and argument quality which in turn are judged on balance, objectivity etc. Yet,
a large proportion of empirical studies have focused on the means of presentation
of information on judgements of credibility, especially online. Most of the ten
MTFS explaining judgements of credibility online also highlight the importance
of the visual presentation and heuristic evaluation of such. Eight out of the ten
MTFS rely on the underlying theory provided by the ELM or HSM [12,88]. They
maintain that users can form judgements of credibility by the peripheral route or
heuristic strategy, which rely on visual cues.

This study has demonstrated that like credibility, perceived bias in news
articles on the Internet is partially judged heuristically. This finding has long
term ramifications for the domain. Historically, many studies into bias in the news
have not focused on the content of the message, but on its means of dissemination.
This includes visual analysis of political imagery, area or duration of coverage, or
the influence of news anchors. However, despite this very little work has been
done on the dissemination of news online. This research addresses this imbalance.

Another critical contribution absent from the body of knowledge is the lack of
cognitive models explaining how judgements of bias are formed when consuming
news online, similar to the ten MTFS of credibility judgement highlighted earlier.
Such contributions are important as they form the theoretical underpinnings
which subsequent empirical works can be based on. This is a definite lacuna
in the literature. A future aim is to present such a model. A second aim is to
understand the process leading to judgments of bias in news articles.

Traditionally the consumption of news was a definitive act. Watching the 6
o’clock or reading the morning paper. Consumers were limited in the news they
were exposed to. Whether it was by the papers their local shop stocked and they
selected each day or each week, or by the news which the editors and journalists
covered [115], or their access to radio or television stations. News consumption
was limited to local events or national events of importance which trickled down to
available mediums and formats. In comparison, today’s consumers are exposed to
an almost unlimited range of local, national, and international news. While many
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local newspapers failed, they have been replaced by additional radio stations
and television channels, many of which now offer always on, 24-hour news, with
headlines at 15-minute intervals. Smartphones have also enabled access to an
almost unlimited range of news from around the world, and because of push
notifications, the user is alerted within minutes of an important event or a news
story, often relating to a topic which they have expressed interest in previously.
Consequently, many news consumers do not have the time to properly read and
digest this constant stream of information. News is scanned, or headlines and
notifications are perused and dismissed with impunity. Many news consumers
visit news websites for minutes or less multiple times throughout the day to
"‘snack’ or ‘graze’ on the news" [75,82]. This rapid consumption provides the
consumer with a visual snapshot of what is important and how much it is being
discussed. Due to time constraints and the ease of rapidly traversing though
multiple articles quickly online, news consumers now regularly scan the news
and individual articles to get a sense of how a subject is being treated. Thus,
they heavily rely on rapid heuristic evaluation and are more reliant on the visual
presentation. Consequently, further investigation is required to ascertain whether
other news website design or aesthetics characteristics may be influencing the
perception of the message within the news article.

11 Conclusion

Bias is one of the most destructive forces on the credibility of successful main-
stream news websites. Increased perception of bias in a news article decreases the
credibility of the news organisation behind it, resulting in consumers turning to
alternative sources. News agencies and news website designers strive to convey a
sense of professionalism in the design and aesthetic of their websites. Historically
judgements of professionalism of a news organization were entwined with their
reputation and the quality of the news output. However, with changing news
consumption practices, news website design and aesthetics have become increas-
ingly important. This study has demonstrated a negative correlation between
the professionalism of the aesthetics of news webpages and the perception of bias
in news articles. This effect was common across nine news websites and across
news articles with different levels of bias. This study provides further evidence
that like credibility, perceived bias in a news article online is at least partially
judged visually or heuristically.
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