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Abstract

Learners and readers of Arabic, especially Heritage Language Learners, suffer more than ever
from the lack of focus while reading online texts. This becomes a challenge that negatively impacts
their overall learning process. This paper explores the influence of one salience feature - bolded
keywords - over reading speed and comprehension amongst Heritage+ Learners of Arabic.
Heritage+ refers to Arabs living in the Arab world, but who have minimum exposure to the
language. Thirty-two students, who are Heritage+ Learners of Arabic, currently studying at the
American University in Cairo and belong to Generation Z (18-25 years), participated in the study.
Each participant was requested to read two articles; one text with bolded keywords and the other
one without, followed by two multiple choice questions per article, and two open-ended questions.
The study used a mixed approach to explore the influence on reading speed, comprehension, and
individual preferences. Based on the non-parametric tests conducted to analyze the abnormally
distributed data, there is no significant difference between the two text formats on reading speed
and comprehension. However, it is clear from qualitative data gathered that participants prefer to
read texts with bolded keywords for better comprehension, focus and engagement with text. Based
on students’ perceptions, bolding keywords can be amplified in pedagogical practices in language
teaching classrooms to help maintain engagement with learning materials. However further
research is needed to verify the effect of bolded keywords on reading speed and comprehension.
Furthermore more research is recommended to explore this feature amongst other groups including
foreign learners, Arabic native speakers and people with reading difficulties.
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Chapter 1: Introduction

Towards a more effective reading experience of online news in Arabic

The world is moving towards further connectivity and integration with the introduction of
Web 3.0. This is a new phenomenon that refers to the latest technology solutions that aim to
increase accessibility so that everyone can benefit from the massive world of digital opportunities.
The increase of accessibility has led individuals to depend heavily on the internet to look for
answers and to validate facts. In fact, 60% of Arab youth show clear interest in social media to
stay up-to-date with the latest news (ASDA’A BCW, 2021). Reading online news on social media
or through the official websites of the media outlets comes with a price. Internet users on average
read less than 30% of words offered to them in an online text format (Nielsen, 2008).

People online practice hyper reading, which is a reading strategy that depends on reading
fast in order to find the most prominent information in a text (Hawisher & Selfe, 1999). When
people read with less focus, they become less exposed to complex ideas and to apply critical
thinking skills and that leads to higher misinformation possibilities (Liu, 2012). People are also
getting used to multitasking online as a result of reduced focus. This behaviour according to
neuroscientists increases the cognitive load of the brain, making people focus less on in-depth texts
and ignore important details (Carr, 2010). Mental health experts stated that multitasking has an
alarming side effect on Generation Z particularly - individuals who were born after the year 2000
- exposing them to Acquired Attention Deficit Order (AADD), a condition that is known by
making individuals less focused while doing a task throughout the day (Harmanto, 2013). Reading
with speed, which is currently what most online news readers target, while encouraging higher
levels of comprehension in order to increase reading benefits, have both become a challenge that

all foreign language learners as well as teachers face when dealing with digital texts. Finding the



answer to this challenge may require resorting to research and experiments conducted in the field
of foreign language teaching and learning.
About Heritage Language Learners (HLLs)

Learners of Arabic are all subject to face the different reading challenges explained
earlier, and amongst them are Heritage Language Learners (HLLs). Despite numerous
definitions of who HLLs are, one of the most relevant definitions to this study is one that defines
them as individuals who speak the heritage language at home and do not use this language
formally in the classroom (Valdés, 2001). Arabic HLLs may include Arabs living in a non-Arab
country or individuals who are Arabs but have not been exposed much to the Arabic language or
certain varieties of it, specifically modern standard Arabic (Mohamed, 2021). Reasons for this
lack of exposure despite living in an Arab country is the newly established foreign-language
based educational systems that focus on languages other than Arabic. This together with the
diglossic/multiglossic situation in all Arab countries leads to a situation where the exposure and
use of modern standard Arabic amongst some young people is reduced to a minimum, and that is
followed by the inability to communicate using that variety. This group of individuals is referred
to as ‘Heritage+’ learners of Arabic, as they sit between the native speakers and the typical
heritage language learners (Mohamed, 2021). This subcategorization of HLLs has been
mentioned in only one article by the researcher Dr. Yehia Mohamed, who is an associate
professor at Georgetown University in Qatar. Heritage Language Learners in general and
Heritage+ learners of Arabic in specific, who represent the main focus of this study, may face
challenges while reading and writing if they have low exposure to MSA orally, and/or limited

interaction with the written texts. Reduced reading skills is a major problem in that context, since



reading is an important source of input that this group needs in order to enhance their language
skills.

The number of heritage learners in general and heritage learners of Arabic in specific is
on the rise. Fairclough, 2016, claims that in the USA alone, the parentage of HL speakers has
increased by 158.3% between 1980 and 2010 (Fairclough et al., 2016). In the last decade, the
universe witnessed an increase of Arabs’ migration due to political, geopolitical and economic
circumstances in the Middle East and North Africa (MENA). With the increase of migration,
minority languages have started to become more representative in classrooms, spoken by
immigrants who have become HLLs living abroad (Abourehab & Azaz, 2020). Additionally, the
number of Arabs who live in MENA, and may have not been part of an educational system that
requires exposure to Arabic literacy skills, is also increasing. In Egypt for example, the number
of international schools where the main language of education is a language other than Arabic
and where Arabic is taught a maximum of 10 hours per week, increased by +1000% in the last
decade (El-Gundy, 2021). This means, more individuals are exposed less to Arabic in formal
education and are liable to fall under the subcategorization of Heritage+ learners. By targeting
literacy problems this student population is facing, the outcomes of this study may be also
applicable/meaningful when dealing with literacy problems of a larger group of individuals -
including native and non-native speakers of Arabic. Salience features, which will be introduced
in the following section, may be used to help enhance the reading experience online, and
particularly increase focus while reading.

Salience and focus while reading
The concept of salience may present a part of the above-mentioned puzzle’s solution, by

helping Heritage+ learners of Arabic read more effectively. Salience in the context of this study



means making parts of the text more visible than others to attract attention and help guide the eyes
to read more effectively (Gilreath, 1994). Researchers conducted earlier studies to explore the
influence of salience features on readability and comprehension in relation to readers. Readability,
a term that looks into both reading speed and fixation duration, is connected directly to shorter
reading time (Just & Carpenter, 1980). Font size for example is amongst salience features that
contribute to shorter reading time (Tullis et al., 1995), as well as line spacing feature (Kolers et al.,
1981; Kruk & Muter, 1984; Rayner et al., 1981) when applied in English texts. Both features were
found to be helpful to facilitate searching for a certain concept or idea within the text (Fisher &
Tan, 1989; Xu et al., 2021). Comprehension, a term used to refer to a reader's understanding of a
text semantically, is enhanced by techniques like underlying specific parts of the sentence; leading
to higher comprehension rates according to earlier research conducted almost 20 years ago (Bishop
& Snowling, 2004).

Highlighting keywords in bold is amongst the salience features that have also been
researched. Keywords of a sentence represent the most relevant details of it (Sperber & Wilson,
2001). Studies (Doyon, 2022; Hartley, 2013; Kafle et al., 2019; Rello et al., 2014; Shaw, 1969; Xu
et al., 2021) that assess the influence of bolded keywords over reading speed and comprehension
remain in-conclusive, given the limited studies conducted and the audience targeted, covering
mainly individuals with reading difficulties. A study by Rello et al. (2014) shows that bolding
keywords contribute to higher comprehension scores amongst Spanish native speakers with
dyslexia and a neutral effect amongst the control group of Spanish native speakers. Another one
by Shaw (1969) targets a group of partially sighted children, and claims that reading performance
increases slightly because of the use of bolded keywords. Furthermore, the majority of research

was conducted in English, except for a limited number of studies. One of them is by Xu et al. in



2021, who claims that highlighting the text in bold makes it easier for readers to search for
particular concepts in general or ideas (Xu et al., 2021). The variation in study results is also an
issue where some studies show that salience has negative or no effect on reading speed and
comprehension. For example, the study by Ganayim & Ibrahim (2013) concluded that the line
spacing feature has a neutral effect on reading time and comprehension in Arabic texts amongst
Arabic native speakers (Ganayim & Ibrahim, 2013). Additionally, the blue hyperlinked concepts
in a text have no effect on comprehension amongst English native speakers (Gagl, 2016). However,
the same salience feature in a different study encourages readers to re-read sentences with
hyperlinked unfamiliar words and that may lead to higher comprehension (Fitzsimmons et al.,
2019). As for the bolding feature, the study by Rello et al. in 2014 finds a neutral effect on reading
speed in Spanish texts amongst Spanish native speakers with dyslexia and also amongst the control
group of native Spanish speakers (Rello et al., 2014).

In light of the above lack of consensus on the effectiveness of using salience to enhance
reading speed and comprehension, this current study aims to explore the influence of one of the
salience features, bolding feature, over reading speed and comprehension amongst Heritage+
learners of Arabic; following and modifying the Rello et al. (2014) study research design. This
research is necessary now more than ever to help learners enhance focus during reading online
texts on the internet. By relying on salience techniques that have been used in the field of
teaching reading to dyslexic learners, visually impaired as well as limited control groups, the
study contributes to research done in the field of teaching Heritage Learners in general and
Heritage+ learners in specific, as well as that pertaining to the effect of using salience techniques

to enhance linguistic benefit of language exposure via reading.



1.1. Research Questions & Hypotheses

The current study aims to answer three questions that relate to reading speed and comprehension;

Do bolded keywords in online news texts in Arabic affect reading speed for Heritage+
Learners of Arabic?

To what extent does bolding of keywords in online news texts in Arabic affect reading
comprehension for Heritage+ Learners of Arabic?

What are heritage learners' perception of reading online texts with bolded keywords?

There are three hypotheses formed for this research paper. These were formed based on the

results of previous studies (Bishop & Snowling, 2004; Kafle et al., 2019; Kolers et al., 1981; Kruk

& Muter, 1984; Rayner et al., 1981; Rello et al., 2014; Tullis et al., 1995; Xu et al., 2021) that

show the positive influence of salience features on reading speed and comprehension.

Additionally, these hypotheses were also formed based on observations of Arabic as a Foreign

Language (AFL) teachers, who use salience features in classroom activities and assignments to

help facilitate reading comprehension in relation to language learners.

H.1: Bolding keywords in online news texts helps Heritage+ Learners of Arabic read faster.
H.2: Bolding keywords in online news amongst Heritage+ Learners of Arabic focus more
while reading online texts and that leads to better comprehension scores.

H.3: Heritage+ Learners of Arabic prefer to read texts with bolded keywords.

1.2. Definition of Terms (in alphabetical order)
Comprehension is a term that refers to readers’ understanding of a text. In this study,
comprehension measures readers’ correct answers in regards to specific information found

in the text.



e Heritage+ is a subcategorization of HLLs referring to those live in the Arab world
according to the researcher Yehia Mohamed in 2021, and have been exposed to a minimum
level of MSA due to their enrollment in non-Arabic curriculum-based schools.

e Heritage Language Learners (HLLs) is a concept that is usually defined as individuals
who were raised at home where a heritage language is spoken. They may also speak or
barely acknowledge this language and are somehow considered bilinguals (Valdés, 2001).

e Keywords are words that represent the most relevant words or phrases of a sentence
(Sperber & Wilson, 2001). In other words, keywords represent the major focus of a
sentence, and reflect the most significant semantic meaning.

¢ Readability is a term that measures the reading performance of individuals. It is measured
by looking at both reading speed and fixation duration (Just & Carpenter, 1980). The
fixation duration is measured using eye-tracking equipment, and given that equipment was
not included in this study, this term is not being used throughout the paper.

¢ Reading speed refers to the period of time needed to complete a specific given text. This
is usually performed either through silent or loud reading. Reading speed can be measured
with a tracking system of clock watch.

Chapter 2: Literature Review
Since the goal of this study is to explore the influence of bolded keywords over reading
speed and comprehension amongst Heritage+ learners of Arabic, this chapter is dedicated to shed
light on previous research conducted to explore that association. This review of literature is divided
into four main themes and sub-themes including; online reading strategies and changing behaviors,

Heritage Language Learners of Arabic and their challenges with reading, and finally the concept



of Salience along with previous studies on the influence of different features on reading speed and
comprehension.
2.1. The different reading strategies and the continuous changing behaviors
2.1.1. Reading online texts and the challenges they pose

The process of reading a text differs based on the objective of reading. Serial reading is the
process of reading from the start till the end of a text without skipping any part of the material, and
is usually applied subconsciously when reading content for in-depth learning or knowledge.
Selective reading on the other hand is applied when a person is searching for a particular part of
the text or sentence, or wants to scan for specific information (Gilreath, 1994). Access to many
online materials at once introduced a new phenomenon of reading called Hyper Reading which is
similar to selective reading. The only difference is that hyper reading is majorly driven by the fact
users of the internet want to save their attention time as much as possible and hence, prefer to read
in order to identify the most important details of the text (Baron, 2017). Researchers also found
that people read online texts following the shape of the ‘F’ letter. This means that people start to
read the first few lines of the text and then their focus will start to decrease throughout the
remaining text. Their eyes then move directly towards the right-bottom side of the article to finish
reading (Hayles, 2016). The research conducted by Hayles was tested using an eye-movement
tracking method to detect the focus of the eye, and on which parts of the text. This same pattern of
eye-movement is applicable for readers of the Arabic language, where the actual shape of the ‘F’
letter is flipped to the other side (Pernice, 2017). With online reading, individuals have access to
different sources of content at the same time and across different platforms and also devices. This
is why people online read for a specific purpose that keeps changing continuously. They read either

for entertainment and to reduce boredom, or to stay up-to-date with what is going on in the world



or in a specific industry or sector, or to look up a certain answer or a task (Britt et al., 2019). It is
important to mention that both reading approaches; selective reading and hyper reading, have
significant benefits and combining them may lead to greater outcomes (Hayles, 2016). However,
as digital transformation continues to rise, it is expected that hyper reading will become the
dominating approach of reading at the expense of other reading strategies, unless people spend
more time combining both approaches consciously through their reading pattern and behavior
overall (Baron, 2017).
2.1.2. The impact of digital transformation on reading outcomes

The change of lifestyle over the years, starting with the introduction of the internet in the
1980s, has had its significant impact over digitalizing the human’s brain and thinking process. In
fact, a study by Microsoft Corp. surveyed 2,000 participants and tracked the brain activity of 112
other participants (Microsoft, 2015). The results show that users of the internet usually lose
concentration or focus of the content they are exposed to after an average of eight seconds or less.
This amount of time has dropped by four seconds since the 2000s and the revolution of the internet.
During these eight seconds or less, users decide to either continue scrolling over a specific article
or website or move on for other options. To continue the discussion on focus, Dr. Gloria Mark,
who is a cognitive psychologist, conducted many studies including studies in 2014, 2015 & 2016,
along with other researchers to track the average amount of time a human being requires to shift
focus from a task to another, or from a type of content to another. On average, the studies show a
total of 47 seconds spent where an individual is actually in a focus mode while exploring an article
or a website (Mark, 2023). Based on these figures, social media platforms are moving their focus
and dedication to shorter content that does not bypass the sixty seconds, and preferably less than

thirty seconds.



Online reading thus encourages behavior of skimming through different types of content
and that is usually fragmented and disconnected (Hillesund, 2010). This behavior leads to
individuals reading texts in a shallow manner without getting into details or critical thinking (Liu,
2012). The phenomenon of shifting focus is often referred to as ‘multitasking’ in the corporate
world. According to neuroscientists, this behavior increases the cognitive load of the brain so it
becomes harder to differentiate between what is relevant and what is less or not relevant (Carr,
2010). This may also lead to focusing less on longer texts during reading online and increasing the
tendency of neglecting important information (Carr, 2010).

Some researchers suggest that offline reading may be more helpful compared to online
reading as distractions are reduced. A study by Mangen et al. in 2013 claimed that students who
read texts in English in a print format have higher reading comprehension scores compared to
those reading online texts (Mangen et al., 2013). However, another study involving 66 university
students in the United States, found no significant differences in the comprehension competence
between print or digital reading across mediums like digital books or audiobooks (Moyer, 2012).
Aside from comprehension scores, research conducted by Baron in 2017 confirmed that
participants tend to dedicate less time for reading online articles versus printed articles (Baron,
2017). Thus, Baron’s research confirms the fact that people lose focus when reading online articles
as discussed earlier.

Many media publications today compete for the attention of their readers as they fight for
a sustained profitable business. Media publications are jumping on the wave of multitasking or
what is called “the state of continuous partial attention” (Jones & Hafner, 2012: pg 82). With
people’s disrupted attention online, it becomes common to read headlines only and skip the entire

article, especially if presented on social media. This leaves readers with more restrictions to apply
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critical thinking and evaluate whether what was read is enough to draw conclusions or not (Britt
et al., 2019). Although the issue of multi-tasking targets everyone that has access to the internet, it
is truly important in the case of Generation Z, which covers individuals born after the year 2000,
as the internet became a global medium of connectivity and access, and a sole source for the
majority of acquiring and communicating information (Bilonozhko & Syzenko, 2020).
2.2. On Generation Z (Gen Z) and their reading behavior and strategies online

People who are part of Gen Z are labeled as digital natives or digital savvy as they were
born in the period of accessible connection. Many studies were conducted to analyze common
characteristics of Gen Z. On average, a Gen Z person has an attention span - focusing on a subject
or activity - of eight seconds only, which is four seconds less than the average period for
millennials (Erwin & Shatto, 2016). According to previous research, Gen Z students tend to pay
less attention to details, and they care less about verifying information they get exposed to while
reading online (Bilonozhko & Syzenko, 2020). As Gen Z individuals are used to multitasking
online and shifting gears at all times, they always ask for a speedy delivery of information - which
is usually short in length (Harmanto, 2013). According to mental health experts, this phenomenon
of multitasking makes Gen Z more vulnerable to losing focus or diagnose with Acquired Attention
Deficit Disorder (AADD). The symptoms of AADD include the lack of focus especially when an
individual is exposed to long or complex content that require critical thinking or analysis relevant
skills (Harmanto, 2013). As deeply processed input is necessary for second language learning
(Krashen, 1992), the phenomenon of multitasking may negatively impact foreign language
learning. In order to help Gen Z focus while reading online, researchers believe that using authentic
reading materials may increase motivation amongst learners, especially if the content is also short

and of interest to the readers (Bilonozhko & Syzenko, 2020). The motivation resulting from
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content of interest helps Gen Z learners read the full text and comprehend better accordingly. The
researchers also recommended to encourage Gen Z learners to self-discover their own reading
materials online as that will increase both motivation and engagement (Bilonozhko & Syzenko,
2020). Knowing that online reading is an indispensable form of communication in today’s world
and one which many teachers target for development in foreign language classes, it becomes clear
why the referenced issues may contribute to reducing the benefits Gen Z learners gain from online
reading training. However, there may be an added layer of challenge towards individuals who are
not native speakers including Heritage Language Learners.
2.3. On Heritage Language Learners (HLLs) and their challenges in reading Arabic texts
There is no one definite definition of HLLs given their variation in terms of proficiency
level, heritage connection among other factors including political and social reasons. A researcher
called, Van Deusen-Scholl, distinguished those who speak the Heritage Language (without
specifying the level of proficiency) and others who want to learn the heritage language just to
connect with their heritage culture (Van Deusen-Scholl, 2003). In this research study, the concept
of Heritage Language Learners has been referenced based on the definition presented by the
researcher Yehia Mohamed in 2021 in a blogpost, where he claimed that HLLs of Arabic are not
limited to those living outside MENA, but also those who live inside those Arab countries (where
the targeted language is spoken) (Mohamed, 2021). The difference here is that certain varieties of
their language are minimally spoken or used in formal education as students tend to study in
international based schools. Instead, English - amongst other languages - is the main language of
instruction which could lead to Arabic literacy problems in some cases. This category of students
is referred to as ‘Heritage+’, according to Mohamed (2021). This group of individuals sits between

the native speakers and the typical heritage language learners. The ‘Heritage+’ subcategorization
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of HLLs has not been fully researched aside from the brief blogpost by the researcher Yehia
Mohamed from Georgetown University where he introduces this new subcategorization of HLLs.
The above reveals discussion that HLLs indeed represent a variety of backgrounds and proficiency
levels. They all, however, have one main thing in common and that is they have an incomplete
acquisition of the heritage language covering morphology, syntax, semantics and sometimes
phonology (Albirini et al., 2011).

Amongst the challenges that contribute to the Heritage+ learners’ literacy predicament is
the phenomenon of ‘diglossia’ or the existence of Modern Standard Arabic (MSA) and Colloquial
Arabic (CA) (Albirini & Benmamoun, 2022). In the Arab world, MSA is the official language
used in written communication and official documentations, whereas the colloquial Arabic is the
variety of spoken dialects across MENA. Both MSA and colloquial Arabic have their distinct
linguistic features and they sometimes overlap (Albirini & Benmamoun, 2022). The phenomenon
of diglossia in Arabic is considered by some as a potential cause to reduced levels of reading
comprehension (Kweider, 2014). Many HLLs of Arabic get exposed to the colloquial Arabic
language of their parents or extended family at home, however they are less exposed to MSA
unless caught via broadcasted news or religious books like the Holy Quran (which they may not
fully understand) (Hillman, 2019). This leaves individuals with a variation in the proficiency level
of their oral knowledge of the colloquial Arabic spoken with their families and sometimes friends
(if they live in the Arab world), and their inventory of MSA used mainly for writing and reading,
favoring the former (Saiegh—Haddad, 2003).

According to research conducted by Montrul (2012), the linguistic spoken abilities of
certain groups of HLLs can be compared with native speakers, but their literacy levels (reading

and writing in MSA) can in some cases only be compared with second language learners (S. A.
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Montrul, 2012). This is due to the fact that the Modern Standard Arabic (MSA) is not dominant
and not being practiced regularly, and hence, results in a situation of incomplete language
acquisition of this variety. This makes HLLs have better aural skills compared to skills in relation
to writing and reading, or in this case, MSA (S. Montrul, 2013). This is especially true in the case
of Heritage+ learners of Arabic who get exposed to a lower volume of necessary vocabulary in
MSA as well as the basic syntactic structures. Both combined may affect the overall reading
comprehension (Abu-Rabia, 2000). All the above results in a situation where HLLs in Arabic and
specifically Heritage+ learners (who represent the main focus of this study) face issues with
decoding the language, or in other words, need more processing time to read in MSA. Researchers
believe that bottom-up decoding skills are also impacted (Saiegh—Haddad, 2003). This is why it is
important to expose HLLs of Arabic to MSA outside the classroom - as when they practice their
day-to-day activities and not to fulfill an assignment or test for their class - and that can be done
gradually to improve their vocabulary inventory and the ability to decode reading input. Heritage
Language Learners can potentially lose their heritage language if it is not practiced at home or
with the surrounding community, or in the cases of limited exposure to materials in MSA, whether
in written or audible format (Merino, 1983). Even if the heritage language is not completely lost,
there is a threat of it becoming less dominant compared to the L2 language which learners get
exposed to from a young age (Albirini & Benmamoun, 2022).

One way to increase HLLs exposure to MSA is through reading, especially reading online
texts (these being highly available and being representative of modes of reading that HLLs of Gen
Z are most familiar with). However, the learning benefit of such material is negatively affected by
problems of lack of focus during reading as discussed above. It is therefore very important that

techniques are developed to increase focus level of HLLs in general and Heritage+ learners in
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specific during reading online (the reading mode of today that they mostly do and will rely on in
the future) to enhance comprehension and so enhance linguistic benefits. In order to combat such
challenges, and encourage people to avoid surfaced reading, the final section of this chapter
explores how salience features may represent a solution to online distractions while reading, and
encourage further focus down the line.
2.4. The influence of salience features on reading; via previous research
2.4.1. The different salience features including font size, highlighting and color

With a huge load of information online, the human’s brain is sometimes stimulated by
specific techniques or features to read in a particular way. The concept of ‘salience’ as an example,
makes parts of a text more visible thus draws readers’ attention to them. This can be achieved by
putting the text into a visible position in the page or by presenting typographic hints (Gilreath,
1994). Salience features may include font size, color, boldface highlighting amongst others. In the
past, salience has been widely applied for specific categories of content including warnings for
example to make them more noticeable (Young & Wogalter, 1990). Salience however could also
be a deterrent if different forms of it are congested in the same text. Having them presented that
way may lead readers to difficulties in processing the language of the text (Hartley, 2013). For
example, it would be cognitively overloading for readers to see one part of the text highlighted in
yellow, whereas another part is bolded, and a third part is written in a bigger font size. To the
mentioned researcher, the application of salience features needs to be explained to readers in order
to facilitate reading, otherwise, no significant impact happens (Hartley, 2013).

Font size is amongst the early investigated salience features, and its correlation with
reading speed. Two studies conducted in English confirm a positive correlation between bigger

font size and reading speed (Bernard et al., 2003; Tullis et al., 1995). In addition to font size,
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underlining specific parts of the sentence is considered a salience feature. Another study conducted
in English using a small-sized sample shows that formulaic sequences that are underlined receive
higher attention from readers who are keen to understand the meaning of that lexical phrase;
leading to higher comprehension overall (Bishop & Snowling, 2004). The researchers, Fisher &
Tan in 1998, investigated the effect of font color on searching behavior, and the study concluded
the positive influence of font color on identifying highlighted words or parts of a sentence more
easily (Fisher & Tan, 1989). Spacing is yet another salience feature that has been explored by
researchers. An experiment conducted in English claimed that participants read texts with margins
in a longer time, and their comprehension is lower compared to the original text (Chaparro et al.,
2004). Another study was conducted to assess the impact of double spacing between sentences in
a text written in Arabic over both reading speed and comprehension (Ganayim & Ibrahim, 2013).
The study concluded that line spacing has a neutral effect on reading time and comprehension
score. However, when a similar study was conducted in English, participants were reading faster
as the number of total fixations were less compared to a normal presented text (Kolers et al., 1981;
Kruk & Muter, 1984; Rayner et al., 1981).

Salience features also include highlighting words or full-sentences in texts to make them
stand-out. When parts of the text are highlighted, whether through a change of color, size,
typographic thickness or others, they stand-out compared to near-by text that does not have the
same features and that reduces the information load on readers or receivers of targeted texts
(Hartley, 2013). In 2016, a researcher called Benjamin Gagl, explored the impact of another
salience feature; blue hypertext for target words (Gagl, 2016). This phenomenon is often found in
articles where specific keywords get linked to other previously published articles to strengthen the

page’s SEO (search engine optimization) score of the meant publisher. Forty German speaking
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students read two texts silently; one with target words with blue hypertext, and the other text with
original font color (default black). The study found that there is no impact of color nor underline
feature on reading speed during the first round. However, the fixation time of the participants’ eyes
on targeted words increased in their re-reading round (Gagl, 2016). Additionally, their
comprehension score, when presented with questions after their reading round was over, was
completely the same in both circumstances (Gagl, 2016). Another research was conducted to assess
that same salience feature, but this time, the results showed that readers have the tendency to re-
read sentences where unfamiliar words to them are hyperlinked compared to other sentences with
hyperlinked familiar words (Fitzsimmons et al., 2019). The same group of researchers published
another research the following year where they concluded that readers have a higher possibility to
process hyperlinked words lexically if they are skimming a text compared to normally presented
words (Fitzsimmons et al., 2020). This proves again how salience features may increase learners’
focus overall. Another salience feature, which also falls under the concept of highlighting words,
is the bolding of specific words or full-sentences. According to a study conducted on reading texts
in Chinese, the researcher found that highlighting the text in bold makes it easier for readers to
search for particular concepts or ideas (Xu et al., 2021).

Researchers were also interested in exploring the different dimensions of salience in
order to help solve challenges individuals face due to their reading difficulties and/or disabilities.
A study in 2014 investigated the influence of bolding keywords in a sentence in Spanish on
reading speed and comprehension for Spanish native speakers with and without dyslexia (Rello
et al., 2014). The study was conducted on 62 Spanish speaking participants; 31 of which were
diagnosed with Dyslexia. The age of participants ranged between 13 to 40, covering more than

one generation. Each participant was requested to read two texts; one with bolded keywords,
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whereas the other one without bolded keywords. The study aimed to measure readability by
looking at the reading speed as well as the fixation duration. The second measurement was
related to participants’ overall comprehension to the text, which was measured by multiple
choice questions. The study found that the text presented with highlighted main ideas drive
higher comprehension scores for people with dyslexia compared to readers who are not
diagnosed with dyslexia. As for reading speed, the study showed no major positive correlation
between highlighting words in bold and reading speed, among the group of people with dyslexia
versus people without dyslexia who have shown a slight increase in speed. In another study,
highlighting words in boldface made it easier for deaf individuals to read video captions and
follow different video content, according to a study conducted by Kafle et al. in 2019. Another
research in 1969 studied the influence of typeface weight (which references boldfaced text) over
reading performance amongst two groups; the first group includes partially sighted children, and
the other one includes fully sighted children. The study showed that the bolded text contributes
to the increase of reading performance by 9% amongst the group with partially sighted children,
and 16% increase achieved by the change of font size (Shaw, 1969). Priestly, on the other hand,
suggests applying the bolded type feature on single words instead of longer phrases or full-on
sentences, as the latter may lead to lower readability rates (Priestly, 1991). The research done by
Hartley (2013) suggests that salience features especially in relation to color or bolding
typography may lead some individuals to feel confused while reading (Hartley, 2013). In other
words, they may feel that they are cognitively overloaded due to seeing a crowded text with
many visual pop-ups. This same insight was also mentioned in a study about the influence of
colored words on reading behavior. The results confirmed that coloring only one single word in a

sentence may lead to lower skipping rates compared to reading more colored words at once, and
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that is associated once again with visual load (Fitzsimmons et al., 2019). Though some of the
above-mentioned research deals with groups other than HLLs (so may not have a direct impact
on the group that current study addresses), they do provide examples of how bolding is used and
its expected effect.

Bolded terms as a pedagogical feature is a common treatment of texts. According to
research conducted in 2003 to evaluate the preference of English-speaking students when it comes
to salience features used in introductory textbooks in psychology, students ranked the boldface
feature the lowest in terms of usefulness or helpfulness in their learning process, compared to other
features such as italicized terms with a slightly higher percentage (Hartley, 2013). It is common
however to see teachers, whether they teach languages or other subjects, use bolded typeface
features to represent main items and help learners absorb those conceptually. Despite the above,
the research about highlighted keywords in educational texts is very limited, according to this
literature review. The above studies cannot conclude the potential influence of such salience
features over reading performance, even more so in relation to reading Arabic texts.

2.4.2. Salience features in media

Media outlets have been using the concept of salience in their visually oriented news stories
on social media channels, but without a set criterion for applying the feature on texts. An example
of these outlets is Al Jazeera, a Pan-Arab media outlet based out of Qatar. On Instagram, the
official channel of Al Jazeera - aljazeera@ - breaks the latest regional and global news through
still posts and short videos. On both formats, the editorial team responsible for the Instagram
channel applies various salience techniques to attract readers and grasp their attention, in a world
where many outlets are competing for the same purpose. The Head of Communications at Al

Jazeera's Sanad Fact-Checking Agency, which operates under Al Jazeera Media Network, Dr.
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Khaled Attia, explained on January 31st, 2023 over a written interview conducted by the researcher
on WhatsApp, the different tactics used and the purpose based on the media network
understanding. According to him, the team at Al Jazeera uses different types of salience techniques
to help influence the reader’s journey and deliver the critical information in a short span of time
without going into secondary details. The first format includes the highlighting of headlines on
still posts or video stories, in order to grasp people’s attention on web and mobile. The headline is
usually short, and the longer headline with details is added in the caption. The team sometimes for
example changes the font color of the country where a specific event happens or the source if it is
critical for the readers (K. Attia, personal communication, January 31, 2023). The second format
which is more common is the use of the yellow highlight color for critical phrases or words shown
in still or video content. According to Al Jazeera, the highlights (in yellow) are applied to
differentiate important components of the long video script so the user reads more efficiently and
quickly. This technique may help readers remain engaged throughout the video instead of getting
bored while following the content in a serial format on social media (K. Attia, personal
communication, January 31, 2023). Based on the interview with Al Jazeera’s representative, it is
important to mention however that there is no clear criterion that helps editorial teams, and
especially those responsible for digital content on social media platforms, identify which words
from a text need to be changed (via a salience feature) or not.
2.4.3. The concept of ‘Bionic Reading’ and its effect on reading outcomes

In 2016, a Swedish typographer named Renato Casutt invented a specific boldface
highlighting technique called ‘Bionic Reading’. This technique refers to highlighting the most
succinct part of a word within a sentence. According to Casutt, this technique guides the reader’s

eyes by focusing on particular elements of words and allows the brain to remember the rest of it;
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and this leads to a faster reading process (Casutt, 2016). This technique has been applied through
a customized Chrome extension for use in English texts. By activating this extension, the first part
of each word (whether one, two or three or four first letters) will be highlighted in bold. The
founder, Casutt, claims on his company’s website that this approach made it easier for readers to
read concisely, and with higher attention. A study was conducted in 2022 to validate the benefits
of bionic reading (Doyon, 2022). The study included a sample of 2,000 random internet users who
were timed when reading a text using bionic reading technique, and another one without it. The
study concluded that bionic reading does not influence reading speed, but in fact, makes readers
read at a slower pace. The conducted study comes with some limitations; one of which is related
to the fact the sample is random and comes from different backgrounds which violates consistency.
This is why this study requires further research to confirm the conclusions. Thus, Bionic reading
remains a potential hypothetical solution that relies on the concept of saliency that aids the online
reading community.

In conclusion, as previously conducted studies about the impact of salience features are
either niche in their scope (targeting individuals with reading difficulties, and majorly in English)
or published long time ago, there is room to study the effect of salience features in relation to
enhancing reading speed and comprehension for Arabic speakers, and especially Heritage+

Language Learners who face multiple challenges as explained earlier.

Chapter 3: Methodology & Study Procedures
This chapter introduces the methodological approach, study design, and materials that
targets exploring the influence of highlighting keywords in bold on Heritage+ Learners of Arabic

reading, thus answering the following research questions;
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e Do bolded keywords in online news texts in Arabic affect reading speed for Heritage+
Learners of Arabic?

e To what extent does bolding of keywords in online news texts in Arabic affect reading
comprehension for Heritage+ Learners of Arabic?

e To what extent do Heritage+ Learners of Arabic prefer to read texts with bolded

keywords in online news texts?

3.1. Methodological Approach

In order to study the influence of bolded keywords on reading speed and comprehension
of online news texts in Arabic amongst a targeted group of Heritage+ Learners of Arabic, this
research will apply both quantitative and qualitative methodological approaches. The quantitative
method, which is adopted from Rello et al. study (2014) will examine the impact of bolded
keywords on reading speed and comprehension by measuring the reading speed of participants and
tracking their comprehension scores, while the qualitative method complements the quantitative
results by providing in-depth understanding of the preferences and challenges readers face when
using this technique. This is important because the latter type of information is not likely to be
reflected in numerical measures related to speed or comprehension scores. The qualitative part will
also highlight the potential limitations of the study and provide a clearer path of future research.
Having mixed methods research features a more inclusive outlook of the study outcomes,
considering not only the numerical findings but also the subjective thoughts of participants
(Johnson & Onwuegbuzie, 2004).

The study looks into the following variables: the one independent variable is the boldface

highlighting of keywords in the sentence and the two dependent variables are reading time and
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comprehension score. Each student's reading speed and comprehension were measured when using
treatment and when not using it. The comparison of performance in both cases to detect the
progress caused by the treatment (or lack of it) was done at the individual student level (i.e. each
student's speed and comprehension when using treatment were compared to the same student's
results without treatment). This format of data gathering leads to elimination of variation in
proficiency levels among study participants as a factor that could influence study results.
3. 2. Materials

Since the study is focusing on enhancing reading of media online texts, the reading
experiment relied upon two news items, taken originally from BBC Arabic. BBC Arabic is the
official source from the Middle East & North Africa, populated in the Arabic language. The
website was launched in 2008, and is managed by a team of editors around the MENA region and
around the world. This website was chosen for this experiment as it covers mainstream news,
which is the target content of this research. The choice of articles depended on a few factors to
ensure consistency in potential level of difficulty between the selected texts: a) equivalent number
of word count, b) similar level of reading complexity (including unfamiliar concepts or complex
words) and c) similar subtopic or genre. The chosen articles were both written in Modern Standard
Arabic, as the rest of the featured articles on BBC.com/Arabic site. Both articles covered a timely
theme when the experiment was conducted; the recent earthquake which hit both Syria and Turkey
earlier this year - March, 2023. It must be mentioned however that although the two articles chosen
were written about the earthquake, they were written by two different authors and with two
different sub-themes. It was important to keep both articles under the same thematic umbrella to
consider compatibility requirements and avoid external factors. As the topic chosen was about the

earthquake, the variation in students’ familiarity with the topic was not considered an issue. This
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is because the unfortunate earthquake disaster in Syria and Turkey was well-known amongst
everyone, aside from the students’ proficiency level. The identified two articles were slightly
adjusted for the experiment; both of them were cropped by the researcher in order to fit a total
number of 216-217 words and the headlines were also removed, because the research looks into
long texts and not concise headlines. Both articles had around a similar number of bolded
keywords; 83-86 with font size 12px. The validated texts were presented in a total of four
renditions to guarantee random distribution (some students read first the text with bolded
keywords, whereas others start with the text of unbolded keywords). Three judges/experts in the
field of Arabic Foreign Language teaching and learning at the American University in Cairo were
consulted to validate the criteria for choosing the texts and respective questions. Dr. Shahira
Yacout is Senior II Language Instructor, and has a master's degree in TAFL from AUC and a PhD
form Ain Shams University with over 20 years of experience. Second, Ms. Azza Hassanein, who
is a Senior II Language Instructor, at AUC with over 20 years of experience. Third, Dr. Raghda El
Essawi with a PhD from Al-Azhar University, a master’s degree in TAFL, and is currently an
associate professor at the Department of Applied Linguistics.
3.2.1. Keywords and Key Phrase Identification

In studies performed using languages other than Arabic, keywords did not consider certain
structures like subordinate and relative clauses as key to comprehension of main ideas in a text
(Rello et al., 2014). In Arabic, the situation is a bit more complex. The prepositions themselves
and the words that follow the prepositions (3.5 x<ll ¢Lew¥l) may mirror an important aspect of the
sentence, semantically, and thus cannot be excluded (Husni & Zaher, 2020). An example is this
sentence (e buwall Juay) e i gl Jand), extracted from one of the texts used for this study. The

phrase that follows the preposition is essential to understand the text and what that sentence means.
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This is why a criterion was created for bolded vs unbolded words in this reading experiment in

Arabic, and was reviewed, discussed, and approved by the previously mentioned judges/experts.

Since a higher level of consensus was detected on criteria for unbolded words, it was decided to

mainly rely on this criterion placing all words that do not fit under them in bold. The criteria for

choosing unbolded words are:

1.

2.

Functional words including prepositions, conjunctions, adverbs of place and time
Adjectives (single or multi-phrase adjective)

Relative clauses

Verbs that do not add additional meaning and are often used in news contexts

Nouns that follow the prepositions and the possessors that present a syntactic structure only
without holding an essential semantic meaning in the sentence

Phrases that are added in news contexts as connectors between sentences

sl L lae e (Sl 5 a3l iy kg ecibaal) Cog a5 pall o jal Jadiig) diala ol LSl
DA Gioan daeial) Jledy
S yall ol o jial) LK Led L cilecall 2
il (mally 5t Y Ll 3] 5 ciloall B Lo s sl Lo Bas i il Janl) .3
LAY G e 5K Aaddione - L e 5 &5 cany Jia Alaall Jime Cinmd Y A JladY) 4
ially Gl 5 1o (g gl o iy Sy 38 ads () (g3 4] Gl i3 )5 pnall slawsd) 5
aall (8352 5all

) (s Jag ) & LAY (o sl b g5 i Jandl 6

(The two texts with a detailed application of criteria and the rationale for application explained
are added into the appendices section - page 67 & page 71).
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The three field experts also approved how the above criteria is applied on the two texts
presented in the reading experiment in order to avoid any subjective biases from the researcher.
The researcher first applied the criteria to the two selected texts and shared the materials with the

experts to assess if other words need to be unbolded or not. Below is an example of a short text.

oo ¥ Eilio elyi Cus GhHIS ddbaiall (8 yuslly JWabI e JIII 540 sey
Lado (8 o8 el lglilie ctlilall o sysell Cadd sdl dusdly gyl L8 palsubdl
poilileo 0dlas I ylnollg zolill hdlust 535y Cus Bagydl Sxyais Lgykh 8 Llle didgo

Joaadl Al Los dsgandll Gidl oo byt gulaally Glaill dsuwlg Blyai Jizl Gadig
Ol d8ladly ¢llig oul Gl8 ysuae Louall Wyally Gyl dxllall slwall le
onuaiall ol dsouall Eilslasdl

Figure 1: Two paragraphs from Text A with bolded keywords

3.2.2. Comprehension Test

Following each presented text, there were two multiple-choice questions to evaluate
whether the readers focus on information included within the texts or not. The format of the
questions used in this study (multiple-choice Qs) was also used in (Rello et al., 2014) as a way to
measure the participants’ understanding of the online text. The questions were curated individually
by the researcher, reviewed and approved by the study judges. The four questions added in the
experiment address specific information presented in the text, and that is a limitation of this
research as it does not assess the indirect overall comprehension of the text, but rather focus on
specific parts (as will be discussed in more details under section 5.4).

3.2.3. Additional Questions & Interviews
At the end of each reading experiment, there are two open-ended questions for all

participants to get their personal preferences and challenges they may have faced during the
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experiment. All participants ended up writing the answers in English as it was easier and faster for
them to express ideas and thoughts into a written format, given their competence levels in Arabic.

e (English) Which text did you prefer to read more & why? (With bolded words or without

bolded words)
(Sl ClalSl ) 50 5f Al ClalSl ) 13U 5 @il s 4e) 8 Juaiii pai g1 @
e (English) Did you note a change in ‘focus’/ ‘level of focus’ while reading the two texts?
Which was better?
bl Lagl Smaill 361 B DA 38 il i psi calaaY Jo e

The objective was to get their subjective opinion towards the application of bolded keywords,
whether it is useful or not, and understand their preference. The first question is used to quantify
the participants’ preference and also get their insights on the ‘why’ for a qualitative analysis. The
second question encourages participants to provide additional insights on whether the bolded
keywords have any influence on their focus or not. A group of five out of 32 students were also
interviewed post the experiment, in order to get more in-depth insights to their overall experience.
Each interview lasted for almost five minutes, and manual notes were taken by the researchers in
order to complement the findings of the experiment. Only five participants were involved in the
interview process for convenience purposes, and the interviews were conducted right after the
experiment given how challenging it might have been to contact the participants after analyzing
the quantitative sections of the study (which was after finishing the university semester). The
interviews followed the unstructured format where students had the opportunity to explain further
their preference and challenges they may have faced throughout the experiment.

3.2.4. Equipment
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Readability as mentioned earlier includes both reading speed and fixation duration. The
research methodology was meant to include an eye tracking equipment to assess the exact fixation
rates throughout the experiment. Given that AUC (where experiment was taking place), did not
possess necessary equipment, fixation rate was excluded. It will be added however as an aspect
that needs to be inspected in the section about future research. The study instead relied on a manual
time tracker to determine the reading speed for each participant. A total of 10 manual timers were
purchased from Amazon.com in order to accurately measure the reading time.

3.3. Study Participants

The study was conducted with the help of 32 undergraduate students, who are Heritage+
learners of Arabic studying at the American University in Cairo. Their age ranges from 18-25
years. All participants were capable of reading long-form articles in MSA - with different
competence levels. Participants were asked to sign a consent form in Arabic before proceeding
with the experiment [added in the appendices section, page 77]. The objective of the form is to
protect the privacy of participants, as their personal details remain anonymous. Around half of the
total participants (15 students) are Heritage+ Learners of Arabic, enrolled in classes for Heritage
Learners at AUC. The remaining participants were identified through an AUC community-
oriented Facebook Group - called Rate AUC Professors - for currently enrolled undergraduate and
graduate students at AUC, and who also fit under the definition of Heritage+ learners as indicated
in this study. The criteria that define the sample was stated clearly on Facebook to encourage
recruitment; “If you are Egyptian national and have studied in international schools (or non-Arabic
curriculum-based schools) in Egypt before joining AUC, and can read texts in Arabic, then you
will be a great support for the study.” These students shared the same features as the main group,

as both of them were Egyptians, enrolled in international schools (where Arabic is not the primary
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language for teacher) and have been living in Egypt for a long period, but have literacy difficulties
when it comes to MSA. The experiments were conducted individually at the university’s library -
first floor - with each participant.
3.4. Study Procedures
Step 1: Preparing the materials for testing

In the experiment, students are exposed to two texts, one with bolded keywords and the
other one without bolded keywords. Each text includes 5 paragraphs, so each student reads a total
of 10 paragraphs. The texts are offered in a random order to avoid any biased results towards a
specific sequence of variables. This means some participants receive the boldface highlighted text
first, whereas others receive it second. All participants are provided with Text A and Text B to
read during the experiment. Half of them is introduced to Text A with bolded keywords and text
B with unbolded keywords, whereas the other half get to read Text B with bolded keywords and
text A with unbolded keywords. Hence, the four created renditions for the texts, where every
participant is introduced to one of them using random distribution, includes;

Text A with bolded keywords followed by Text B with unbolded keywords
Text A with unbolded keywords followed by Text B with bolded keywords
Text B with bolded keywords followed by Text A with unbolded keywords
Text B with unbolded keywords followed by Text A with bolded keywords

Step 2: Reaching out to AFL experts for validation
The criterion for selecting the bolded & unbolded keywords is fully identified by the
researcher as there was no verified criterion mentioned in previous studies in Arabic. The criterion
was then applied on the two selected texts and shared with the three AFL experts at the American
University in Cairo. They were asked to review the texts and share feedback. The three AFL
experts agreed with the researcher’s application of bolded and unbolded keywords in the text.

Step 3: Reaching out to participants, and conducting the experiment
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A total of 32 participants were involved in this study. 15 participants were contacted by
two of the AFL experts who reviewed and approved the materials. The other 17 participants were
recruited from the university’s community on Facebook following a brief on the study and the
requirements. After recruiting subjects, the reading experiment was conducted over a course of 5
days at the university’s campus. In the first two days, participants who were part of the AFL
teachers’ classes took part in the study and finished the experiment requirements. On the third,
fourth and fifth day, 17 participants went through the experiment procedures individually at the
AUC main library. Each experiment lasted from 10 to 20 minutes. The font size used is 12px which
is common for websites and news publishers, and the font type is ‘Readex Pro’ as it is clear and
easy to follow. Ahead of each reading experiment, a short brief was presented verbally along with
a sample test on screen in order to avoid any misunderstanding of actions requested. The brief
included the following steps:

e Researcher reads the consent form out-loud and explains it to the participant, and asks the
participant to read it again (if preferred) and sign it. The consent form is added in the
appendices section, page 77.

e Researcher gives the participant the manual time tracker in order to measure the reading
speed accurately. The researcher here shows the participant how the time tracker starts to
measure the time, how to stop and how to restart the stopwatch.

e Researcher then shows the student a sample of the text, without reading it, and asks the
participant to start the timer the second she/he starts reading the text. Once the participant
is done with reading the first text, he/she will press on pause and write down the time from

the stopwatch, and then click next.
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e The participant answers two multiple-choice questions related to the text he/she reads, and
then the same steps will follow again for the second text.

e The participant finally needs to answer two open-ended questions that he/she can answer
in Arabic or English. Once done, the participant will inform the researcher that he/she
concludes the experiment.

Phase 4: Measuring the reading time amongst participants (Hypothesis 1)

Reading time, as a dependent variable in this study, measures the time period needed to
complete reading of an assigned online text. Each participant had a manual tracker next to him/her
in order to accurately write the reading period for each text, individually. The participants were
requested to click on the ‘start’ button when they read the first letter of the text and click on ‘pause’
when they finish reading. This technique was more accurate and easier to use by students, as digital
timers on Google forms may count for additional seconds before or post finishing the reading
process. Silent reading is applied, which means that readers do not need to read out-loud when

doing the experiment to avoid any interfering factors.

Phase 5: Measuring the comprehension scores amongst participants (Hypothesis 2)

The other dependent variable, comprehension score, is measured by offering two multiple-
choice questions to each reading text based on key ideas presented while reading. Each question
has three possible answers; one of them is correct. Both dependent variables, including reading
speed and comprehension, follow the methodology section of the research conducted earlier by
(Rello et al., 2014). Rello et al. (2014). The difference here is that Rello et al. study focused on
comprehension questions that looked for the summary of the presented text, whereas the current

study looks into specific parts of the text. Each student's speed and comprehension are measured
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when using treatment and when not using it. Comparison of performance to detect progress due to
treatment (or lack of it) is done at an individual student level (i.e., each student's speed or
comprehension is compared to the same student's results when using and when not using
treatment).

Phase 6: Measuring participants’ preference to independent variable (Hypothesis 3)

To measure the participants’ preference and whether they find the strategy of bolded
keywords in online news texts useful or not, the experiment ended with two open-ended questions
(available in appendix p. 75) in addition to five interviews that lasted less than 5 minutes long,
each, and were conducted after the reading experiment. The interviews follow the unstructured
format and included questions like; a) can you tell me more about your preference and why? b)
did you face any challenge while reading the texts? The interviews serve to affirm or refute

statistical findings and provide more insights into the statistical data overall.

3.5. Data Analysis

In order to analyze the data collected in the experiment; a mixed approach of quantitative
and qualitative methods is used. The quantitative data sets including the reading speed and reading
comprehension scores are first assessed using Shapiro-Wilk test. This test is appropriate for
assessing whether the data set collected is generated from a normal distribution or not. If a data set
is normally distributed, there is an average mean that can be identified and the data has to follow
a symmetric distribution (Lee et al., 2015). On the other hand, the not-normally distributed comes
from a population that does not have an expected distribution (Lee et al., 2015). In cases where the
data follows a normally distributed curve, a parametric test is used. In cases where the data set is

not normally distributed, a non-parametric test is conducted. In the case of the current study, the
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quantitative data is expected to not follow a normally distributed curve as the population is coming
from different backgrounds. This shall not affect the analysis, as the study focuses on the
performance of each participant at an individual level rather than comparing two groups. As for
the subjective insights collected by students in the interviews and the open-ended questions, a
qualitative method is used to categorize the insights and summarize the main findings. The
responses from the open-ended questions are added into a sheet manually for analysis. The
interviews follow a non-structured format to drive further explanation to participants’ preferences
and are limited to only five participants for convenience reasons. The answers are typed manually
and added to the same sheet with the answers from the open-ended questions. The answers are
then analyzed to detect themes. They are then categorized into three themes that address each
research question (as will be discussed in more detail in the results section). In the following
chapter, the researcher attempts to present the results of the study, both quantitatively and

qualitatively.

Chapter 4: Results
In this chapter, the quantitative and qualitative results are presented and explained based
on the three research questions. The first subsection (4.1.) presents the quantitative and qualitative
results in relation to reading speed. The second subsection (4.2.) presents the quantitative and
qualitative results in relation to comprehension scores and any reference to increased ‘focus’ as a
result during reading. The third section (4.3.) explores the participants’ preferences which are
discussed both quantitatively and qualitatively.
4.1. Reading Speed

4.1.1. Quantitative Results
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The first data set includes the reading speed measures for the 32 participants, including
their reading speed for the bolded text and the unbolded text. As the students are coming from
different proficiency levels, a Shapiro-Wilk test was applied to check whether the reading speed
data collected is normally distributed or not. The p-value for both the bolded text (0.024) and the
unbolded text (0.012) is less than 0.05 which confirms that neither of the datasets is normally
distributed. To confirm this statement, Figure 2 shows how histograms of the bolded and unbolded

text variables are not showing bell-shaped curve.

Bolded text histogram UnBolded text histogram
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Figure 2:
Speed of Reading - Histograms of bolded and unbolded text variables not showing normal data distribution

According to research, a sample size of less than 30 participants may contribute to a not-
normally distributed data (Johnson & Onwuegbuzie, 2004). In the case of this research, the sample
size was slightly above the 30-figure threshold. Next, non-parametric tests are conducted to
explore whether there is any influence of bolding over reading speed on the individual level. Three
tests instead of one test is used in relation to this dimension to ensure the outcome is accurate,

especially that the data is not normally distributed.
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Mann-Whitney U Kruskal-Wallis H Wilcoxon Signed-Rank
Test Test Test

Test 507.0 0.0045 252.0

statistic

P-Value 0.9518 0.9464 0.8320

Table 1: Results of three non-parametric tests for the reading speed data of 32 participants

The three tests show that the p-value is greater than significance level of 0.05, according
to Table 1, and that fails to refute the null hypothesis; H.1. Bolding keywords in online news texts
helps Heritage+ Learners of Arabic read faster. This means that there is insufficient evidence to
conclude that there is significant difference between the two formats of reading presented; reading
text with bolded keywords vs. reading text with unbolded keywords.

4.1.2. Qualitative Results

The collected responses from the participants indicating a reference to speed comes from

three participants only. This indicates that reading speed is not a top mind factor to consider

amongst the participants when asked about their reading preferences.

Sub-themes in relation to Responses
the detected theme of
reading speed

Text with bolded keywords | “I felt I could read faster with the bolded words”
makes reading feel faster

Responses from those not in-favor of the bolding feature in relation to reading speed
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Text with unbolded keywords | “The bold words in the first one made me remember the bolded
makes reading feel faster information better but I read slower”

“I may have read faster in the second passage with the
unbolded words because I just kept on reading without really
understanding the words.”

Table 2: Answers collected from participants in relation to reading speed

Table 2 shows the breakdown of students’ responses in relation to speed, which only came
from a limited number of participants. The answers are split into two major themes: one theme is
about how bolding influences the feel of faster reading and the second theme describes how
bolding keywords makes some participants feel they are reading at a slower pace compared to the
text with unbolded keywords.

4.2. Comprehension of Texts
4.2.1. Quantitative Results

In order to analyze the comprehension score collected in the experiment, the Shapiro-Wilk
test was also conducted to test the normality of the data set revealed by comprehension questions,
and the result was identical to the reading speed analysis. The comprehension scores of 32
participants are not normally distributed as the p-value of the scores for the four questions
presented in the study to test subject’s text comprehension is less than 0.05 which typically reflects
the evidence of the null hypothesis, as illustrated in Table 3 [Shapiro-Wilk test results for the

comprehension score data set].
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For Q1 Bolded: Test statistic: 0.6322636604309082, p-value: 9.737414785604415¢e-08
For Q2 Bolded: Test statistic: 0.5848231315612793, p-value: 2.4324521064045257¢-08
For Q1 _UnBolded: statistic: 0.6365399360656738, p-value: 1.1094333274286328¢-07
For Q2 _UnBolded: Test statistic: 0.637959361076355, p-value: 1.1587712123173333e-07

Table 3: Shapiro-Wilk test results for the comprehension scores data set
Given that the data set is not normally distributed as shown in Table 3, a chi-squared test
was conducted to measure how much the observed values differ from the expected values under
the null hypothesis of independence between the two variables tested. This test covered the six
combinations of the questions presented in the study. This is why the chi-square is selected as it
has the capacity to assess cross-influence between many variables at once. This includes all the

renditions of Q1 and Q2 as shown in Table 4, including the reading format (bolded vs unbolded).

Q1 Bolded and Q2 Bolded: The chi-squared test statistic is 0.748 with a p-value of 0.387

Q1 Bolded and Q1 Unbolded: The chi-squared test statistic is 1.914 with a p-value of 0.166
Q1 Bolded and Q2 Unbolded: The chi-squared test statistic is 3.175 with a p-value of 0.075
Q2 Bolded and Q1 Unbolded: The chi-squared test statistic is 0.0 with a p-value of 1.0

Q2 Bolded and Q2 Unbolded: The chi-squared test statistic is 0.0 with a p-value of 1.0

Q1 Unbolded and Q2 Unbolded: The chi-squared test statistic is 2.008 with a p-value of 0.156

Table 4: Results of the chi-squared test for the comprehension scores data set
Based on the chi-squared test results, there is no significant effect found of bolded
keywords on comprehension scores amongst Heritage+ learners of Arabic compared to non-bolded

keywords presented in the experiment, on the individual level.
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Figure 3: The relationship between the salience feature and comprehension scores

The figure 3 illustrates visually the relationship between the bolding feature and the

participant.

4.2.2. Qualitative Results

comprehension scores for each text rendition on the individual level. This means that there is no
identified influence of bolded keywords over the scoring of Q1 or Q2 or both combined versus the

influence of unbolded keywords over the scoring of QI or Q2 or both combined for each

The collected responses from the participants that come from the interviews and the open-

ended questions show that students feel that the texts with bolded keywords helps them
comprehend more effectively and focus better while reading. The answers are categorized into two

themes: focus and comprehension. The responses that mention focus as a key benefit are illustrated
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in Table 5, and those that mention the comprehension of the text as a benefit of the bolded

keywords is illustrated in Table 6. It is important to note that there are some responses that link

the bolding feature to the lack of focus, which is the opposite of what is mentioned. Those are

added in table 5, and explained in this chapter as well as Chapter 5.

Sub-themes in relation to the
detected theme of focus

Responses

Focusing mainly on  bolded

keywords

“Helps focus on content.”

“My focus shifted to be more focused on the bold words
in the first text.”

“The one with bolded words was better for me as in
many times when I get lost in what I am reading it gets
my attention back and makes me focused.”

Noticing and recognizing the

important part of the text

“With bolded words since it helps me focus on certain
words more, and feels more organized somehow unlike
the unbolded words.”

“The text was highlighting key points, so [ knew when to
pay extra attention.”

“I felt like the bolded text made me consider these words
as keywords.”

“I preferred to read the text with bold font. It highlights
the main points clearly and is straight to the point.”

Representing an indicator to where
readers lose track while reading (loss
of focus)

“I preferred the second text ( the one with bold words),
it almost assisted me in reading the text and when I lost
focus it was like an indicator to where I had lost track.”

Helping participants to find what
they want from a specific text when
revisiting it

“I can go back to find what [ want.”

“It is great if you want to learn something.”
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Responses from those not in-favor of the bolding feature in relation to focus

Making participants lose focus while | “/ felt more focused while reading the second text
reading (given how distracting the | (without bolding feature). I think the bolded words were
text can be with the cues) distracting”

“The second one (with bolded keywords) I had to read it
more than once as I sometimes lost focus or I had to
understand it better.”

Table 5: Answers collected from participants in relation to focus

Table 5 shows the responses collected from participants who believe reading texts with
bolded keywords make them focus more on main concepts, recognize and notice the important
part of the text. The bolding feature also helps participants create a more organized reading
process, and that contributes to making the text easy to read, according to some participants as
shown in the above table. For learners who feel the lack of focus at times while reading, the bolding
feature represents an indicator to where readers lose track while reading and help bring back their
attention. Finally, the bolding feature also helps them find what they want from a specific text,
when asked to revisit it. On the other hand, there are some participants that feel the bolding feature
makes them lose focus while reading. To them, the bolding feature makes them focus only on the
bolded keywords and that distracts them. Their answers are listed in Table 5. The collected
responses show clearly the dominance of comments linking the bolding feature to better
comprehension. In table 6 (below) references to the theme of comprehension are divided into three

sub-themes.

Sub-themes in relation to the | Responses
detected theme of
comprehension
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Assisting readers to understand | “The bolded keywords helped me understand the context
the content of the article they | better by not having to highlight those words in my head.”
read
“It allowed me to focus on the content rather than simply just
the bolded words.

“I understood the context easier in the bolded words.”

“I preferred the second text because it felt easier to read and
understand because of the bolded words.”

Helping readers comprehend | “I¢t helped with comprehending the semantic meaning of
important or key concepts words.”

“I was able to understand the main points immediately
without worry.”

Helping readers remember | “I remember the keywords.”
information
“The non-bolded text was a little bit harder to focus on, and
I do not remember anything from it, not like the bolded one,
1 remember the keywords in it.”

“It made the information stuck in my mind.”

“The bold words in the first one made me remember the
bolded information better.”

“It allowed my brain to easily read the text and be able to
save the right information.”

“I can go back to find what [ want”

Table 6: Answers collected from participants in relation to comprehension

Comments listed in table 6 suggest that participants believe that reading texts with bolded

keywords helps them understand the content of the article they are reading, and not only the
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meaning of the keywords. Additionally, some participants indicate that thanks to bolding, they
understand specific keywords better. Finally, around six participants mention how the bolding
feature helps them remember information especially at a time where maintaining information is
challenging which is necessary for better comprehension. It is worth noting that there is no mention

by any respondent as to how the salience feature can negatively impact comprehension.

Focus

Understand

Others

Others

Figure 4: The figure on the left shows the frequency of the word “Understand” in responses in favor of the
bolding feature, and the other one for the frequency of “Focus”

After analyzing the data, it was noted that 26% of responses (of those preferring the bolding
feature) include the word ‘Focus’ in the first open-ended question. The figure did not look at the
responses from the second question because the question itself included the word ‘focus’ and that
may have influenced the answers. Additionally, the word ‘understand’ was mentioned by 39% of
those preferring the bolding feature — as shown in figure 4. Both keywords relate directly to better
comprehension. In light of the above results, it is safe to assume that participants believe the
bolding feature helps them focus more and comprehend better the meaning of the article context
and specific keywords during the process of reading.

4.3. Individual Preferences of Reading Format

4.3.1. Quantitative Results
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To explore the preferences of the students in relation to using the bolding feature while
reading online texts in Arabic, the collected responses from the participants were analyzed both
quantitatively and qualitatively. On the quantitative front, each participant in the open-ended
question identified which reading format (with or without bolded keywords) he/she prefers

followed by the personal justification or opinion.

N/A

Others

With Bold

Figure 5: The figure shows the percentage breakdown for the participants’ preferences

Based on the collected responses, 71.8% of participants chose bolded keywords as their
preference whereas 18.7% preferred the original text without the bolded typeface feature and the
remaining 9.37% of the sample population remained neutral by not specifying a certain preference.
Thus, data here suggests a preference of bolded to unbolded texts which supports the study’s third
hypothesis namely that Heritage+ learners of Arabic prefer to read texts with bolded keywords.

It is important to also measure any possible correlation between reading speed and
individual preferences - as both are counted quantitatively. For this case, a chi-square test was
conducted and the resulting p-value was 0.2741. This means that there is not a statistically
significant association between reading speed in bolded text and preference at the significance

level of 0.05. The above indicates that there is no evidence that the participants' preference for
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bolded or unbolded text is related to their reading speed in bolded text. Similarly, the Chi-square
test for unbolded text and preference shows a chi-square statistic of 64.0000 and a p-value of
0.3380. This also means that there is no statistically significant association between reading speed
in unbolded text and preference at the significance level of 0.05. Based on the findings, there is
not enough evidence to showcase how participants’ preference for bolded or unbolded text may
relate somehow to their reading speed.
4.3.2. Qualitative Results

The collected responses of participants show how some participants link the bolding
feature to reading speed according to table 2, focus or lack of focus according to table 5, and
comprehension according to table 6. The final theme that is presented by participants is the link
between the bolding feature and the engagement with the text. Table 7 lists down the responses

from participants in relation to text engagement, both positively and negatively.

Sub-themes in relation to the detected Responses
theme of text engagement

’

Making the text more appealing to the | “I feel it was more appealing to the eye.’
reader’s eyes
“With bolded words because the text stood out
more, even without realizing it.”

Contributing to making the text look shorter | “I felt it was shorter, I don't know why.”
in length according to the reader’s visually
driven perspective “It makes me feel as if the text is short because I
get distracted quickly.”

“[ felt I could read faster with the bolded words.”

Making the text more engaging to read and | “/ focused more with the bolded words because
less boring it wasn't boring.”
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Creating a more organized reading process, | “It helps organize my thoughts while reading.”
and the text becomes easier to read “Bolded text made it easier to read and grasp the
meaning.”’

“I feel that I got more information out from the
text that had bolded words in it.”

’

Increasing the curiosity level amongst | “It made me curious.’
readers, and encouraging them
subconsciously to finish the text “This made me motivated unconsciously to finish
the text.”

“[ felt motivated to finish reading.”

Responses from those not in-favor of the bolding feature in relation to focus

The text with bolded keywords makes eyes | “I prefer the text without the bolded words
focused only on keywords because my eyes kept straying to the bold words
while reading the entire text”

The text with unbolded keywords is easier “I preferred the one without the bolded words, as
it felt easier to read”

Table 7: Answers collected from participants in relation to engagement with text

According to table 7, the bolding feature makes the text more appealing to the reader’s
eyes. Some participants believe that this feature makes the text look shorter in length, and that
drives them to read faster. The feature also makes the text more engaging to read and less boring.
The visual factors in the text may indeed increase the curiosity level amongst some readers,
according to their response, and encourage them subconsciously to finish the text. On the other
hand, participants who do not prefer to read texts with bolded keywords mention how this feature
guides their eyes to focus only on keywords, or in other words engage with part of the text only
and ignore the rest of the text. Another participant says that the text without bolded keywords is

easier to read which contradicts with what other respondents say in Table 7. To conclude, the
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results show the majority of participants prefer to read texts with bolded keywords. The following
chapter is dedicated to discuss the results and link them to the three hypotheses.
Chapter 5: Discussion

In this chapter, the results are discussed and explained to answer the research questions.
The discussion will reference some results from previously conducted research, as mentioned
earlier in Chapter 2. The first subsection addresses the influence of bolded keywords on reading
speed using both quantitative and qualitative results analyzed in the previous chapter. The second
subsection analyzes and addresses the influence of bolded keywords over comprehension and
focus, and the third subsection summarizes participants’ perceptions and preferences towards
reading texts with bolded keywords.

5.1. Reading Speed
5.1.1. Quantitative Data Discussion

The first hypothesis of this study assumes that bolding keywords in online news texts helps
Heritage+ learners of Arabic read faster. The quantitative data presented in table 1 under section
4.1.1. confirms that there is no significant effect found of bolded keywords on reading speed
amongst Heritage+ Learners of Arabic. This finding mirrors earlier research, which confirms no
significant impact of bolded keywords in a text on readability amongst Spanish native speakers
with and without dyslexia (Rello et al., 2014). Additionally, this result also mirrors previously
conducted studies on other salience features in relation to reading speed (Gagl, 2016; Ganayim &
Ibrahim, 2013). Such results may be linked to the fact some participants are not trained in advance
to use this reading cue while reading the text, which leads to participants’ reading hesitation at the
beginning of the experiment. According to Hartley (2013), it is important to introduce participants

to salience features used in text ahead of practice in order to increase its potential to facilitate
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reading (Hartley, 2013). Another reason can be linked to the fact some participants may be used
to other reading cues particularly for comprehension purposes and not to facilitate reading speed.
5.1.2. Qualitative Results

As for the qualitative part, only three responses out of the 32 participants referenced
reading speed. This means that speed is not top of mind amongst Heritage+ learners of Arabic and
they prioritize other indicators to effective or non-effective reading. To one participant, however,
the text with bolded keywords makes him/her feel as if the reading speed increases, whereas two
participants indicate the opposite observation. To conclude, the study findings presented mainly
by the quantitative data, confirm the refutation of the first hypothesis.

5.2. Text Comprehension
5.2.1. Quantitative Data Discussion

Based on the results detailed in table 2 under the section 4.2.1., there is no significant effect
found of bolded keywords on comprehension scores amongst Heritage+ learners of Arabic. A
similar result was confirmed in the study by Rello et al. (2014) where bolded keywords had no
significant effect on comprehension amongst Spanish native speakers without dyslexia; it must be
mentioned however that bolding had significant influence amongst the Spanish native speakers
with dyslexia (Rello et al., 2014). This could mean that people with reading deficiencies are
expected to benefit more from bolding compared to students with literacy problems that result
from reasons other than reading deficiency.

Another explanation is the fact HLLs in general are exposed to a limited set of vocabulary
and syntactic rules in Arabic and that may contribute to lower comprehension scores in general
(Abu-Rabia, 2000). This could also be true of Heritage+ learners of Arabic, leading to a situation

where bolding of words that may be unknown to subjects is of no effect on their comprehension.
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Another explanation, which was also referred to in relation to speed, could be that the students did
not benefit from the bolding feature because they are not introduced to this specific reading cue in
advance (Hartley, 2013). The current study asks participants to read the text once in order to answer
the comprehension questions. This may have been an obstacle in the reading process as learners
may have benefited from the bolded feature more when re-reading the text and seeing the questions
as they can find particular information with the help of the boldtype feature. It is also important to
consider the selection of questions, as that may be labeled as a disrupting factor in exploring the
influence of bolded keywords on comprehension. In the study conducted by Rello et al. in 2014,
the researchers used multiple-choice questions but in a much more generic way to evaluate the
participants’ understanding of the text (Rello et al., 2014). In this study however, more specific
content-related questions were used (including questions about numbers and specific vocabulary
items - please refer p. 70 & 74 for a detailed copy of such questions). In conclusion, it is possible
to say that the difference between the quantitative results and the study hypothesis in relation to
comprehension may have resulted from factors related to the way the experiment is structured and
some shortcomings in the way it is administered (as described earlier). In light of the above, results
of interviews are expected to be important since an open discussion might show how far students
relied on bolding as a cue for comprehension or ignored that cue.
5.2.2. Qualitative Data Discussion

In order to more deeply explore the influence of bolded keywords over comprehension to
get a fuller picture, it is essential to get the participants’ personal perceptions through data elicited
during the one-on-one interviews and open-ended questions. These seem to be in contradiction

with quantitative results since they reveal how the majority of participants agree that bolded
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keywords help them (1) focus and (2) comprehend the text while reading. The ‘focus’ aspect is
very much connected to increasing comprehension (Gernsbacher, 1993).

According to table 5, many participants confirm that the bolding feature increases their
focus on certain keywords, helps them notice and recognize important concepts, know exactly
where they lose track while reading and find specific information from a text. Those sub-themes
fall under the umbrella of ‘focus’ while reading a text. As mentioned in the study introduction,
people's attention span is decreasing by default overtime, as people are increasingly multi-tasking
over the internet (Carr, 2010). The approach of bolded keywords may address this issue in the case
of Heritage+ learners by amplifying their attention span during online reading. This can happen
by encouraging them to focus on the important concepts in that short period of time instead of
wasting it on irrelevant details.

Amongst the responses, participants confirm how the bolding feature helps them find
particular information in a text. This advantage is mentioned in Wang’s study in 2013, but for
Chinese text highlighted in bold (Xu et al., 2021). Such results can be helpful for educational
materials or for pedagogical activities in general, as learners can revisit reading texts to look for
specific structures, or analyze specific phrases semantically. Some participants also indicate that
the bolding feature makes them feel unfocused during reading, and that has been highlighted by
only two participants.

Some participants also highlight how the bolding feature helps them comprehend the text
better, as shown in table 6. To them, the feature helps them understand the full context of the
article. This is very important as it could reduce misinformation rates over the internet. The bolding
feature also drives some readers to comprehend semantically driven keywords in a sentence, which

helps in applying critical thinking while reading. Finally, this feature also helps some readers
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remember and maintain information which is essential in the time where lack of focus is
continually increasing amongst Heritage+ learners of Arabic, and particularly those who fall under
Generation Z.

In conclusion, although the quantitative assessment shows no significant impact of
bolded keywords on comprehension scores (for reasons suggested above), the qualitative
insights confirm the potential impact of bolded keywords over students’ focus and
comprehension. This means that the second hypothesis is partially confirmed; H.2: Bolding
keywords in online news texts helps Heritage+ Learners of Arabic focus more while reading online
texts and that leads to better comprehension scores. The difference between the two types of data
(quantitative and qualitative data) may be attributed to the fact that quantitative data measures
student comprehension as reflected by the extent to which students successfully respond to
comprehension questions. This however may have been affected - as discussed above - by factors
related to students (prior training or lack of it, and knowledge of Arabic) and factors related to
procedures used to conduct the experiment (not explaining tasks to students before carrying out).
The difference between the two approaches (quantitative and qualitative results) also open doors
for future research to assess the comprehension, not based on immediate scores, but rather looking
into other factors like allowing learners to revisit the article for certain tasks, or answer more
generic questions that test their understanding of the text.

5.3. Reading preference amongst Heritage+ Learners of Arabic
5.3.1. Quantitative & Qualitative Data Discussion
Heritage+ Learners of Arabic prefer to read texts with bolded keywords (refer
to figure 5) and this confirms the third hypothesis in the current study. The reasons for this

preference relate to the reading process itself but also reasons related to personal satisfaction. The
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former includes themes like focus, comprehension and speed as explained in earlier sections 5.1.,
5.2. and 5.3. The fourth theme is related to text engagement. The text with bolded keywords is
more engaging, and less boring. The bolding feature, according to some students, contributes in
making the text more visually appealing to the eye, and that indeed increases their focus
subconsciously. This insight matches previously conducted research, where it states that the
bolding feature in the world of typography attracts people’s attention (Luckiesh & Moss, 1940).
Many respondents also feel like they are engaged more with bolded keywords as that feature
increases their curiosity level, and encourages them to finish reading the full text. Many researchers
claim that reading engagement is associated with achieving better comprehension, particularly for
younger learners of language (Baker & Wigfield, 1999; Guthrie et al., 2007). Engagement and
motivation are important, and are connected to higher achievement results (McElhone, 2012). The
issue of maintaining focus and thus comprehension can also correlate with the text length (Carr,
2010) and that can be linked to text engagement. Participants who prefer reading the text with
bolded keywords in Arabic highlight how this salience feature makes the text look shorter in
length. That in fact may drive readers to read the full text, or read a higher portion compared to
long texts with unbolded keywords. The feel of reading a shorter text contributes to the feel of
reading faster, according to one participant in the interview. In general, the salience feature,
according to some participants, makes the text more appealing to the reader’s eyes.

On the other side of the equation, around 18% of participants prefer the text with unbolded
keywords due to one main theme. They say that the text with unbolded keywords is less distracting
as the eye is no longer straying to only the bolded keywords. This viewpoint is verified by earlier
research, claiming that some individuals perceived bolded text as too loaded and confusing

(Priestly, 1991). This in fact means that, to some students, the bolding feature encourages
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following a bottom-up reading, rather than top-down reading strategy that is necessary to
comprehension. The bottom-up reading strategy means that readers decode every word in a text in
order to understand the text gradually (Barnett, 1989). On the other hand, the top-down reading
approach focuses on the reader rather than the text itself. Through this approach, readers build
their own schemata in order to comprehend the text effectively (Barnett, 1989). This actually
contradicts with the response from those who preferred the bolding feature, as they felt like bolded
keywords made them understand the full context rather than focusing only on the keywords. There
is truly a difference between those who prefer the feature and others who prefer the unbolded
keywords. However, it remains obvious that the majority found the bolding feature more helpful,
leading to better focus, comprehension and engagement with the text as the previous discussion
sections conclude. The contrast has possibly happened because some individuals may find cues as
distracting, or they may have not been trained on any other reading cue. This is why the bolding
feature, like any other salience feature, can never be presented as one solution to all readers.
However, it remains a potential solution that helps readers, according to their preferences and
previous experiences.
5.4. Limitations

There are some limitations that may have impacted the study findings, and are mainly

related to the study design including:
¢ Limited equipment — eye tracking system — and hence the fixation duration is not measured
in the current study. This tool helps identify areas readers focus on unconsciously, and
explores whether the bolding feature helps guide the eyes towards key concepts or not.

e Number of participants is small compared to quantitative studies in that format
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e Comprehension questions look for specific information instead of assessing the
participants’ overall understanding of the text.

e Study does not allow readers to revisit the article to look for answers, which may have
contributed to better comprehension scores.

e Participants are not pre-trained to use the bolding feature for reading speed and
comprehension reasons. It would have been better to ask participants to try reading texts
with this feature a few times ahead of the study.

e Participants may have been overwhelmed, especially those with lower proficiency level, to
read two long articles and answer four comprehension questions and two open-ended
questions all at once. It may have been better to split the two texts on two days to reduce
the pressure on participants involved.

e Limited number of interviews were conducted.

e Interviews were conducted right after the reading experiment was over, and this may have
limited the benefits of the interviews. Interviews are usually designed to explore additional
insights to what is found from the initial study results. This procedure was hard to follow
in the current study as participants were wrapping up their courses on campus at the time
of the study, and it was hard to connect with them again to get further insights.

e Absence of a control group in the study.

e Sound of manual time tracker (beeps) affects the focus of some participants.

e Some participants prefer to read loudly, given their low proficiency level.

5.5. Pedagogical Suggestions
Based on the study findings, and mainly derived from the participants’ preferences,

teachers can make use of the bolding feature in order to help Heritage+ learners of Arabic focus
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more while reading and comprehend the text as well as the key concepts more effectively.

Suggested teaching activities include:

Reverse feature application: Teachers can ask students to read a given text, and apply
the bolding feature on main concepts according to their perspective. The purpose of this
activity is to engage the learner with the text and with new terminologies.
Remember collocations: For topic-driven language classes, teachers can apply the
bolding feature on special collocations that are tied up to that specific topic in order to
help learners remember such collocations for direct use. A few examples from the media
include: (33w glue (JDEaY) ) 8 (=2l Uas)
Explore the meaning of new terminologies: Teachers can use the bolding feature on
new concepts within a text. When a student clicks on one bolded keyword, the meaning
of that chosen word can pop-up directly on screen, using available platforms. This way,
the learner will be engaged, and motivated to learn the word; leading to better
comprehension in the long run.
MSA & colloquial language learning: As Heritage+ Learners of Arabic have a better
inventory of their heritage language(s) versus the one related to MSA, it is advisable to
use the bolding feature on words that are somehow similar between the two. This way,
the learner will be motivated to continue reading the article and explore the difference
between the two language variations.
5.6. Future Research

e In terms of participants, future studies can explore the influence of bolded keywords

amongst foreign language learners of Arabic as well as native speakers of Arabic, as

both face issues of retaining their focus online.
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e The study can also be conducted amongst people with reading difficulties including
dyslexia, Attention-Deficit / Hyperactivity Disorder as well as partially sighted
individuals.

e As ‘focus’ is mentioned by many participants in the study, this variant can be explored
in future research, instead of only looking at reading speed and comprehension.

¢ Another study can be conducted in the future where the roots of words in Arabic are
bolded to explore the potential impact on speed and comprehension.

e Another research can be conducted to look into the influence of bolded keywords on
readers’ fixation duration and eye movement in general, in order to identify how eyes
react to this reading cue or other salience features particularly on Arabic online texts.

The bolding typeface with the assigned criteria as stated in this study can be encoded in a Chrome
extension for those who prefer to activate it while reading online texts. This is something that can
be explored to scale this feature’s benefits to more individuals, and to help expand the reach of
future study respondents.
5.7. Conclusion

There is no doubt that salience features may have a positive influence over individuals’
reading speed and comprehension. The level of that influence depends on many factors including
proficiency level of readers, the materials used, the way the salience feature is presented, the set-
up of presenting that feature along with many other considerations. The current study aims to
explore the influence of bolding keywords in Arabic online texts over reading speed and
comprehension amongst Heritage+ learners of Arabic. This group of individuals face various
challenges, and has not been under spotlight by researchers. Heritage+ learners in general are better

equipped with aural skills compared to writing or speaking skills, and that is why salience features
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may present a key solution to help them develop such skills in the minority language, in this case,
MSA. According to the current study, the quantitative insights for both reading speed and
comprehension show no significant impact of bolded keywords. However, the qualitative data,
gathered from one-on-one interviews and open-ended questions show clearly readers prefer the
bolding feature. There are many factors involved in building the participants’ preferences for the
bolding features, categorized into three themes; helping readers to focus while reading, engage
with presented texts, and comprehend articles more effectively. Although the study comes with
limitations as mentioned earlier, it still presents insights that can be amplified in pedagogical
practices in language teaching classrooms. It is also important to count for readers getting trained
on salience features, whether the bolding feature or other reading cues, ahead of testing to facilitate
more accurate results. Based on the study results, this salience feature may have positive influence
amongst not only Heritage+ Learners of Arabic, but also foreign language learners of Arabic and
native speakers of Arabic, which can be tested in future potential research. This influence of this
feature can also be explored on individuals with reading difficulties, and to readers of other

languages. At the end of the day, individuals have various preferences when it comes to reading.
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Appendices

Materials:

Criteria for choosing unbolded keywords

S S

Functional words including prepositions, conjunctions, adverbs of place and time
Adjectives (single or multi-phrase adjective)

Relative clauses

Verbs that do not add additional meaning and are often used in news contexts
Nouns that follow the prepositions and the possessors

Phrases that are added in news contexts as connectors between sentences
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Text A with bolded keywords (with criteria listed above)

Source Link - BBC.com: https://www.bbc.com/arabic/interactivity-64696072
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Text A with bolded keywords

o0 NI Cilia elyi Euo Gl dibiall (3 sully JabI G le JIsI 530 soy
2o é ¥l iy Laljlie catlilall (o syaell CiaAS A6l dusdily Bgylh 8 palsundl
poilileo ealas Gl ylnollg zolill hdlud 538 Cuo Bagadl sxuaus Lgykh 8 Lle didgo

Jowaadl A1l LaS dginddl Gidl (o Byucq guylsally Glaill douwlg Blal JI3d3l Gadig
Ll d8Ladl ¢llig opus Sl8 ysuan Lowall Lyally Gyl dsdlall slwadl L
Oyaiall o8l douall Sl iyl

JbI (0 oSao axc 38T Gl Bl 8idiall cilackusall Juayl Lle chuigdl Josig
3 5 Lay dyygants s o JS o8 JUakoll dygland (ssiad dgolsl (,loi Cu> sanslly
aidiley palads plg paisd i galadiall of 021031 asgauaall yaé JlakHl sgsni
JBI doria o lgile ol JLalbM ushill aesll paadi oc LA

g gyul L8 pulaill | JLaka¥l Bage Hloud L le Caugiggl Jasi el L] a8Lajl
cilodaadl slsazunlly guylaally cuasd il slpd¥l pedi le Jasi lild of o9 olao
Ai850ll palaill ySlol 358939 dyysall

8ayac Cilyamilly AlA Gy yaiall Gludl Eilolgal JI33 ¥ agaml 03a (o aéyll Gleg
asanty gl do3Mll Baclusall pyaiiig peplimall 1| Jgaagll dsgnia syl3di oo Brinog
sl gyl e Las adgimll dgilly dpusgiyll Gsbally G s3ll sloslly syl
olnollg zolil bndluig Bagydl Bagads

68



Text A with unbolded kevwords
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Comprehension Questions for Text A:
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Text B with bolded keywords (with criteria listed above)
Source Link - BBC.com: https://www.bbc.com/arabic/middleeast-64770380
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pes (Dg (3) palyedl dgzlgal Cllin 32y (3) duwndi lorial pudieall of (2) snyaial
pascldio (1) oe seeaill (1) o le pomsnddd (1) 9 (5+2+1) duunall iligHl 4 pgllaki
walsedl (1) go Jaladll () o (1) Gl Sl i (1) LaS (3) Lgiss pacs (2) udly JSi
8328 Jol (1) Ja>g lgigas (1) sic (1) ook

glatinlly (auily Ginal 5l & 4y Joatalls Jelall BUS Ble] - 3) lladl dynll iy
padi (1) o (il 29 &l dlaxll caung - 3) payclivo yuoiy pgl plawlly pallabd

(1) Ll @8LaYL pgolal cluwladll (1) o yeldiall dSyldia (1) o (2) cundlly g3l Jolya
o< ywill Gle ageimdii glo¥ly payladi] (1) 9 (3) Jwlgill g8lgoag yLd¥I (1) e paslay]
(3) parnlis il dayylally eayclite
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Text B with bolded keywords:

dio Y92 Ul yiumy Laygas Jlodsg Ldyd 8y wigiz yd Al sosall JIHI wladl 8
ol oSy dlaal sl L8 o pgio sgsall $3s JI313)1 £odg 3ind ddsac dpumii Ealylylsi]
degyo dyyai pAgS 3=y difeo dpuudi Glbhad GA320 padd JSg JIHHI 9aylinus slay
do0alia gl

Ol duslo doloy Jlab¥l gude o o "Chudgdl” dgalnll 8 axiall aodl dalhio Eiydsg
vhile oo Lle dedill yB3 oAy albwas o2 dosuall 32y Lo wlyhual il p.:.\.ll
dozua dl Sy lo dal> ol d3y18

*Jlﬁéi Gl dalajly sl @lally yuuwlellly ualall Calyysa Balel yalyedl Joudi 18
poddl e dygnua slxy) Jio bswus yalyell yolas 189 sl Joo lg.nl.: 8yhswall Sy
walaiylly ylaally pueadl 4 Pil.a Joudillg G yuillg

of suydiall Jlabil Glal dovall a2y Lo Glyhusd paseill il 6 uaill dole auaiy
ulsg}{l 4 pallabi aesg Al dgolgal Culll Brsy dunsi Aloval Gudieall

gl 505 Lo 1218 paco pualy Sy paseliio o spsaill Lo pomsnidy Ayl
By28 Jol Ju5g ladgas sic 4o%s yalsedl 2o Jalall o L]

Jolya pals pajcline yusis pal plaslly pallalad glazundly ¥l <)l puais
LI G paslayl Ll d8LAYL paolel cluladlly selduall dSyliuog uislly gl

Al Zaplall (ayelive o sessill Gle pasinitio olodly paladly Juolsil gdlses
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Text B with unbolded keywords:

d.wug:>l.;_|| oty ‘L\)gm LJLA'“"Q LSy3 A Qgin iyd Al yosall JI33] L_\Lo.clue
aley UlL,SmcLlasJkle,sulpg_mA.\Asle SR LJI)J)JI&gsgm Adrac dual OLlyaAl
ol degyo diyxi yAgS A2y difeo duudi LY (ARe oz JSg «JI3)3l gylicw
doala

Ol duolo dsly Jab¥l e ol (o "Causigdl” dlgalall 8 aiall fm‘}{l dalhio Ciyis>g
dHK pile o Gle duwdill JURI yauAiy o oo dovall soy o wilyhual il |o.c_\J|
Aoy d Cupn Lo &al> 9|

oSy ¥ 5881 LIl 48LARL eyl Glallg GunloSlly Gualall cilyySs 8ale] GALCH! Jadti s&
Gy=illy poill 8 digeun o] Jio hawus palyedl yplaT 389 sl Joo lagle 8ylaguull
ohleiylly oliall euandl (4 adl ygdillg

ol suyyaiall Jlakll L,Jl.al dorall x2y Lo wilylniad Ua_)_o.dl Gll> (8 puaill clale Fuaiy
deunsll GlEagH o2 fngl.o_Iol €9 oAbyl dgmlgal Cdlnl Basy duwai ilosal Guaiall
Joleil Ul Ol Eiloull y i Las Lgis pscg pualy JSany P.B_).CLU.LO O< yueill Gle pgepiiig
8318 Jol J¥5g ligas sic ooy palycdl go

o2l Jolre padia payclise yusis pal plosdly pallabi gloiully ¥l dlyinll puniy

Jualgill gdlgag HLsYl e paale Il d8LAYL pgolol cluleailly yelisall dSyLivog cuaslly
arnlis Gill &yl payeliio e susill Gle pazniiy olollh pasledily
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Comprehension Questions for Text B:

:f-l.c Juw @
TUBII o ooy piaiall o 5gl5 (1 dasall (2lsl 5] (p e O
dlgb oleld pgdl m
BUVONNIF RS |
dolgiadl OLis)l  m
Sl el Olass  m

e Jliw e
§ i) o2 l) dunle dorlony @ ol JUbY s g S ©
Jab all e ST
Jab YT 84e oo AST m
Jab Ogde 0 ST m
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Open-ended questions:

e (English) Which text did you prefer to read more & why? (With bolded words or without
bolded words)
(Sl ClalSl ) 53 5f ASpandl LS ) 13U 5 @il s 4e) 8 Juaiii gl g1 @
¢ (English) Did you note a change in ‘focus’/ ‘level of focus’ while reading the two texts?
Which was better?

bl Lagl $aaill 361 B DA 38 il b pai calaaY Jo e
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Consent Form:
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Al Jon A pall el Fantia (e ST sae 2l w535 38 40 028 5 Y ol 3ol Al dilac 36LiS 0l 5 5 a3 b

IS Aala Jualisi of o elan1 HS3 a5 ()5 65 pa () 5S5 G g Canll 138 8 Ly s ) e slrall s gaadll o) jia) 5 4 yul)
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Post on Facebook
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