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ABSTRACT
As reading increasingly shifts from paper to online media,
many web browsers now provide a “Reader View,” which
modifies web page layout and design for better readability.
However, research has yet to establish whether Reader Views
are effective in improving readability and how they might
change the user experience. We characterize how Mozilla
Firefox’s Reader View significantly reduces the visual com-
plexity of websites by excluding menus, images, and content.
We then conducted an online study with 391 participants
(including 42 who self-reported having been diagnosed with
dyslexia), showing that compared to standard websites the
Reader View increased reading speed by 5% for readers on av-
erage, and significantly improved perceived readability and
visual appeal. We suggest guidelines for the design of web-
sites and browsers that better support people with varying
reading skills.
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1 INTRODUCTION
Reading information on screen and in web browsers has
increasingly taken the place of traditional ways of reading.
However, digital content can impede people’s reading flu-
ency and comfort due to visual clutter, advertisements, or a
lack of contrast [48, 53]. These problems are exacerbated for
people with reading difficulties, such as dyslexia, which is
a cognitive disorder that impacts people’s reading ability in
various ways. People with dyslexia (~15-20% of the world’s
population [2]) often have difficulties organizing language
and eliminating non-relevant elements when finding and
understanding information on websites [36].
Inspired by one of the strategies that some people with

reading difficulties employ for better web readability – using
the browser’s Reader View [36] – this paper explores how
Mozilla Firefox’s Reader View affects people’s reading perfor-
mance and user experience. More specifically, we endeavor
to answer the following research questions:
RQ1: When and how does Reader View change a webpage?
RQ2: How does Reader View impact reading performance,

perceived readability, and the user experience com-
pared to the standard presentation of a website?

RQ3: Do people with dyslexia benefit more from the Reader
View than those without?

The first research question (RQ1)wasmotivated by the fact
that there is insufficient documentation on what the Reader
View does for any of the popular browsers. This also means
that website designers do not currently know how to design
websites that could be transformed to Reader View pages. We
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therefore characterized which modifications are performed
by the Reader View in the Firefox web browser [37] by in-
specting its open-source code and by quantifying the differ-
ence in visual designs between standard webpages and their
Reader View version. We show that Reader View is only
triggered on 2% of homepages and 41% of their child pages
in our sample of 1100 webpages, and that the low percentage
is mainly due to insufficient word count in the main content
section. We also show that the Reader View reduces both
images and text by around a third, while doubling the use of
uniformly colored areas, including white space. This results
in significantly lower visual complexity and colorfulness
compared to the original websites.
It is also important to empirically validate the utility of

reading tools, given that they appear in most browsers now.
To better understand the impact of the visual modifications
that Reader View makes on people’s reading performance
and their subjective preferences (RQ2 & RQ3), we conducted
an online study with 391 participants (42 who self-reported
having been diagnosed with dyslexia). We found that Fire-
fox’s Reader View had a significant effect on reading speed:
The readers read content in Reader View 5% faster than on
standard websites. In addition, while dyslexic participants
consistently rated the readability and user experience of web-
pages lower than participants without dyslexia, both groups
rated the readability and aesthetics of the Reader View higher
than the standard webpages. This suggests that the low vi-
sual complexity of Reader View websites benefits reading
performance, perceived readability, and user experience.

2 RELATEDWORK
Individual Di�erences In Reading Abilities. Differences in
readers’ skills and text comprehension are a result of mul-
tiple factors, such as working memory capacity [11], word-
identification and comprehension skills [21], and age, which
was shown to negatively correlate with reading speed. For
example, older subjects (aged 65-75) read significantly slower
than younger subjects (aged 25-35) [40] with people’s read-
ing speed decreasing between 20 and 88 years of age from
103 to 76 words per minute (WPM) [50]. Lott et al. demon-
strated a similar decline in reading speed between ages 58
to 102 [29].

People also experience reading difficulties due to cognitive
disabilities. People with dyslexia, for example, have difficul-
ties learning to read and spell and struggle to achieve the
levels of reading fluency as their non-dyslexic peers [52].
Impairments with any stages of processing, including visual
processing (e.g. [18, 22]), phonological and orthographic pro-
cessing (e.g. [5, 28]), and semantic processing (e.g. [38, 51])
can cause difficulties with reading.

On-screen Readability. Screen reading has been found to be
10-30% slower than reading on paper [25]. While earlier
studies (from the pre-tablet era) indicate that on-screen read-
ing performance (measured by traditional metrics such as
reading speed, accuracy and comprehension) lags behind
paper [12], greater equivalence is being achieved now as
computer technology rapidly develops and more sophisti-
cated comparative measures are used (e.g. [24, 39]). However,
text that is surrounded by images and advertisements, such
as on websites, has been found to reduce reading perfor-
mance compared to text without. The distraction by even
static ads occurs through overt fixations toward ads rather
than as covert processing of ads during reading [53].
While website readability has generally been a concern,

people with dyslexia consistently rate websites as less read-
able than people without dyslexia [36]. They perceive web-
sites as too dense and cluttered, with the choice of font type,
font size, color, and contrast between colors impacting their
ability to find information [36]. Fourney et al. further found
that perceived readability is impacted by several lexical and
aesthetic webpage features for people with dyslexia, such
as average line length, ratio of text appearing in and out of
sentences, and average image size [16].
Prior work has developed design guidelines for improv-

ing on-screen and website readability through better text
presentation for average readers and people with dyslexia
(see Table 1). For instance, Miniukovich et al. have developed
8 core design guidelines to improve website readability for
people with dyslexia, such as by using larger fonts, narrower
columns, and avoiding underlining and italics [35]. Many of
these guidelines are based on prior work that evaluated how
text readability is affected by font properties (e.g. [45, 47]),
text styles (e.g. italics, underlining [3, 20]), as well as charac-
ter, line, and paragraph spacing (e.g. [6, 49]). Previous work
also evaluated guidelines for average readers (see [14] for a
review). However, due to inconsistencies in measurements
and populations between studies with people with and with-
out dyslexia, some of these guidelines are contradictory [14],
and others lack rigorous evaluations and replications.

Technologies for Improving On-Screen Reading. A growing
number of technologies have begun to emerge to improve
on-screen reading. The Reader Views available in major web
browsers are one example. Microsoft’s Learning Tools ad-
ditionally help users with reading challenges by offering
features such as reading text aloud, highlighting text on
screen word-by-word, and providing alternative spacing and
fonts [34]. Similarly, the word processing software SeeWord
provides users with some control over how information is
displayed [17]. Many people with reading disabilities rely on
tools that read a screen’s content aloud (such as Dragon Nat-
urally Speaking or even screen reader technologies designed
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