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Abstract

Text-to-speech software has consistently been shown to help students with learning disabilities, yet
the benefit of reading-whilst-listening for wider populations has been under-researched. One
specific population which may benefit from this audio addition is second language learners.
Therefore, this study investigated whether reading-whilst-listening can help a wide demographic of
English language learners. A counterbalanced reading comprehension study was completed with
participants having to read two texts, one with audio and one without. Their scores on
comprehension tests for these two texts were then statistically analysed to see if audio made a
difference. The results showed for one of the texts, the addition of audio when reading led to higher
comprehension scores whilst in the other text the addition of audio hindered comprehension.
Participants chose their own audio speed from three options based upon which they preferred, and
exploratory analyses showed that there was no evidence that audio speed affected later
comprehension performance. These findings are both in contrast to results from previous similar
studies with additional English language learners which found null results and the results are also in
alignment to previous results due to the second text. These results are discussed in terms of the
larger sample size and wider additional language learners demographic in the current study. Thus,

further research is needed.

Key words: text-to-speech, reading-whilst-listening, additional language learning, English learners,

reading comprehension
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1. Introduction

One of the main skills needed when acquiring knowledge of a language is the ability to read. This is a
challenge learners tend to face when dealing with an additional language due to the complex nature
of reading and has therefore led to an area of research that investigates techniques that can be used
to help learners. This ability makes it possible to learn vocabulary and grammar from exposure to
written texts, and therefore any supportive techniques are beneficial. However, difficulties in
reading are not solely found in second language learners; students who have a learning disability
also often have a difficulty with reading large bodies of text. Therefore, some scholars (Zhang & Zou,
2022) have tried utilising techniques that help students with dyslexia, to see if those same
techniques can help students with learning an additional language. One such technique that has
been researched is reading-whilst-listening, which is the technique chosen for this study due to the
positive impact it has on students with learning difficulties. Reading-whilst-listening has been used
by researchers to investigate various areas of literature, including phonological awareness,
vocabulary acquisition and language awareness (Borras & Lafayette, 2011; Hempenstall, 1997,
Woodall, 2010). Asrimawati and Margana (2020), for example, investigated this same area; their
analysis study of 10 previous papers, all of which had a small sample size, considered whether there
was a specific benefit to reading-whilst-listening in additional language classrooms. The findings of
these papers were mixed; however, there were marginally more findings to suggest that, over time,

reading-whilst-listening had a positive benefit for learners.

The reason for this current investigation was curiosity as to whether the tools | use to help my own
dyslexia could also be helpful for second language learners. Other research has found that
interventions originally intended for individuals with disabilities are also useful for L2 learners. For
example, it was found that subtitles can help additional language learners (Birulés-Muntané, & Soto-
Faraco, 2016; Vanderplank, 2016) and therefore, | was interested to see if the same can be found for

other aspects of technology.

Previous research (Draffan et al., 2007; Gotesman & Goldfus, 2010) has investigated whether
additional language learners can benefit from additional audio when reading. Former investigations
have led to mixed results in this area, with some having positive results and some null. However, the
studies either had a small sample size or the participants were gathered from one place, and
consequently, generalisations could not be made. Additionally, a main concern is the contradictions

in findings as there are mixed results. One of the aims for this sample was that there would be more

8|Page



participants from a wider demographic background to allow for more diverse representative results.
The aim of this dissertation was to investigate whether text-to-speech software can be utilised when
reading-whilst-listening to help second language learners’ reading comprehension when comparing
comprehension scores to just reading. The purpose is to see if text-to-speech can be a viable
technological help for additional language learners to comprehend what they are reading at a higher
level. 45 English language learners participated in this online counterbalanced study. All participants

were of intermediate language level and gained from multiple streams of promotion.

Some scholars, like Krashen (2013) and Bamford and Day (1998), believe that usage of this skill can
help create proficient second language users due to the amount of vocabulary and grammatical
knowledge acquired. One limitation second language learners have though, in comparison to first
language learners, is that they are utilising the skill of reading at the same time as they are learning
the oral language. Therefore, adult learners may benefit more from aural languages, and the
addition of audio of texts more when reading compared with children due to their learning order.
Verhoeven (1990) emphasised the difficulty children face and explained how “reading instruction
should be matched to those [oral] skills” (p.90) because of the benefits reading can have on
language acquisition rather than students trying to read ahead of their level. This is also an
important point because it demonstrates why the addition of audio could be beneficial when
reading as it allows for the texts to be pitched to the correct level and allows for advancement in

both skills.

In this dissertation, this first section is the introduction in which | have outlined the key aims and
objectives. In the next section | will firstly look at previous literature, to find and explain the research
gap, before designing the research questions for this study. The third section will explain the
methodology employed and explain the demographic of the participants. The results will follow in
the next sections, showing what the statistical tests found before the discussion of what was found
is presented in section five. Finally, a conclusion will explain all the main points and reiterate the
findings whilst providing ideas for future research and explaining any possible limitations of this

experiment.
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2. Literature Review

2.1 Introduction

Stein et al. (2011) explain that spelling and reading are lifelong abilities that improve quality of life.
Therefore, when learning languages, reading and understanding correctly are key parts of language
development. One way this is taught in classrooms is through reading comprehensions. In this thesis,
the definition of reading comprehension used is taken from Koda (2005) who describes reading
comprehension as a skill where “the reader extracts and integrates various information from the text

and combines it with what is already known” (Koda, 2005, p.4).

In this section, | will explain and evaluate previous literature with the aim of contextualising this
experiment and demonstrating how it fits into a research gap. This will be done using thematic
analysis. Four main theme groups were identified. Two groups highlight typically developing students
in their first and then in their second languages, whilst the other two focus on dyslexic participants in
their first and then in their second languages. Finally, | will summarise where this experiment fits
within the research gap identified by this literature review before identifying the research questions

and hypotheses.

2.2 Definitions

This experiment is focused on two modalities, reading-whilst-listening and reading only, and whether
the addition of audio when reading can have a benefit on reading comprehension. The research
deliberated over in this section will be focussed on these two modalities in participants’ first and
second languages. The research behind this investigation was created due to the benefit reading-
whilst-listening has for dyslexics. Dyslexia is a learning disability which impacts students in multiple
different ways, but one key component is difficulties in word recognition. One technique that is used
by students with dyslexia to help lessen their load is to use text-to-speech software. This technique
has been researched over the years, proving time and time again to be effective (Bhola, 2022;

Dawson et al., 2019; 2024 ,J&)| & cualpl).

One interesting finding by Liao et al. (2020) was that subtitles, originally created to help deaf people
watch television, also helped students to learn additional languages. Therefore, | wanted to
investigate whether text-to-speech software, used by dyslexics for reading-whilst-listening, could
benefit additional language learners too. Previous literature, as will be discussed in this section, led

to mixed results and limitations, therefore the aim of this research is to fill the gap and provide more
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information on this software being used when reading-whilst-listening. Therefore, some theoretical
ideas as to why text-to-speech, and reading-whilst-listening in general, might be important for
language learners will be addressed. One idea is that as text-to-speech software can help dyslexics, it

may be useful for language learners too.

In this experiment, reading-whilst-listening is identified using Koh's (2024) definition, where
someone is “simultaneously reading and listening to the oral renditions of a written text” (p.163).
Reading-while-listening can be performed in different ways: with teachers reading to the student
(Albright & Ariail, 2005; Beck & McKeown, 1991; Hoffman et al., 1993); audio tapes being used,
including CDs in classrooms (Verlaan & Ortlieb, 2012); audio books (Chang, 2011) or online

extensions like text-to-speech applications (Roberts et al., 2013).

This style of reading has been used by students for many years, with researchers discussing the
benefit in first languages (Aoki et al., 2022; Handley, 2009) and in additional languages too (Drezek,
2001; Oktalia & Drajati, 2018). The most commonly mentioned benefit is in reading comprehension
due to the cognitive load burden being lessened (Govender & King, 2018). Whilst researchers have
also found other positive effects of reading-whilst-listening, including reading rate and vocabulary
knowledge (Grunér et al., 2018; Harvey et al., 2013; Syrdal et al., 2012), reading comprehension will
be the focus of this investigation. This focus is particularly important for research because results are

not conclusive on the benefit reading-whilst-listening has on comprehension.

In this experiment, the assumption was made that the reading only condition is reading silently in
one’s mind. This phenomenon is a natural skill we partake in daily (Turker et al., 2024). Therefore, it is
a common occurrence in both first and second language classrooms which teachers ask students to
partake in (Rupley et al., 2020). Reading only will be the other modality in this experiment due it
being commonly used in education and will therefore be used as a control. One thing to note about
reading silently is that researchers do not agree on how this phenomenon takes place. Some
researchers, as shown by Langland-Hassan (2021) believe a voice is ‘heard’ whilst reading occurs.
This voice is often referred to as inner speech and researchers have shown there are similarities to
overt speech. However, there are some researchers who argue that the differences diminish the
similarities (MacKay, 1992; Nooteboom, 2010). Due to the differing results in literature, it is less
clear how second language learners read silently. Bassetti (2008) emphasised how additional
languages typically have stronger orthographical than phonological representations. Therefore, it will
also be interesting to see if giving participants the chance to not rely solely on silent reading helps

different populations.
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Rubin (1994) performed a systematic review of “second language listening comprehension research”
(p.199) where one of his research questions looked into when and how listening is performed to gain
comprehension. Their paper reviewed 130 papers, with 115 being deemed adequate for inclusion.
These papers resulted in the conclusion that the focus should be on the differences that are present
in listening comprehension and not the similarities. For example, each proficiency level has different
needs and skills that need addressing. In particular, making the audios natural and engaging for
listeners, so they can negotiate meaningful information, is essential. One way that this can be
accomplished is by finding the most beneficial aspects of audio for listeners, for example different

speeds, accents or colloquial phrases.

2.3 Studies with typically developing participants in their first
language

Amer (1997) tested whether having the teacher read the text aloud to the students benefited the
student comprehension. There were 75 students taking part in the experiment, who were split into
two groups with the control group reading silently and the experimental group reading-whilst-
listening with a teacher reading out to them. They then had to answer 15 multiple choice questions
and fill in the blanks in a story frame. Their results showed that there was a positive impact to having
the teacher read to the students as they read along meaning that the human voice alongside

helped.

Dai et al. (2022) investigated how text-to-speech is used in education for 17-18-year-olds, and
similarly had a human voice read. 44 Dutch students were asked to listen to five Dutch audio
fragments; therefore, all results were based on reading-whilst-listening. In their study, they created
four different audio texts using different amounts of training data to see if different voices have an
impact on the comprehensibility of audio. The training data was based on the amount of time the
software had been fed desired speaker characteristics. This within-subject experiment had five
different audios (one human and four created) read five different texts. A positive of this experiment
is that they changed the audio speed to 0.7 times slower than normal speed, so children had an
easier time of reading and listening at the same time, however, there was no indication of why this
specific speed was chosen after the pilot experiments. The aim of this experiment was to see how
much training synthetic voices needed for students to comprehend and recall what they read.
Another limitation to their study was that they had no group that did not listen to the audio, and
therefore the benefits of the audio were only related to other audios. The results of this experiment

were interesting because the researchers claimed that text-to-speech was a useful feature for
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students to help with comprehension, however, their findings only focused on audio and showed
that the human voice was more beneficial than the text-to-speech software. Additionally, the results
demonstrated a plateau effect with the amount of training, meaning that more input did not
necessarily improve the audio output for the students. Therefore, this study demonstrated that the
more natural voice was the most well received audio, but none of the text-to-speech audios led to a

specifically negative comprehension score.

Lionetti and Cole (2004), on the other hand, investigated the speed rate of the audio to see if the
speed matters in providing students with a benefit when reading-whilst-listening. Four children from
a private school in Pennsylvania took part where they listened to an audio recording of the
investigator reading texts at two different speeds. They predicted that there would be a significant
difference, in the three test scores. The first and second tests were performed when the participants
were reading the passage again after hearing it once. They were tested on the words spoken and the
accuracy. The final test was a comprehension test out of 100. Their results showed that neither

speed was particularly favourable for reading comprehension.

Mayer (2002) explains why multimedia is vital in education. This theory of education proposes that
meaningful learning is completed by the learner, and that they need to create the connections in
their brain between words and images/sounds for learning to occur. In his article, Mayer explained
multiple principals that he has developed from his research. Dousay (2016) expanded on this idea
and found that the impact of multimedia learning can be nuanced and is more context-dependent
due to the differing effects. In their experiment, 102 participants were split into three groups:
animation-text, animation-narration, and animation-narration-text, to see which group was the most
interested in the texts. A “situational interest survey” (Dousay, 2016. p.1263) was administrated at
the end of the experiment to gain the results. The findings showed that there can be impact on
motivation if provided different tools for learning, but it depends on the learner. This finding shows

that any additions in learning can be helpful.

Parr (2012) investigates how students felt about text-to-speech software and how it is all person-

dependent. In his investigation, 28 typically developing students were questioned on their views of
text-to-speech before, during and after adding the software into their education over the course of
eight months. It was found that students need the time to understand how the software works and

that it should be viewed as a helper, not the final product.

One supposed and researched benefit of reading as a skill is incidental learning. There is evidence

that reading, alone or whilst listening to audio, can help both first and second language learners
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improve their knowledge of vocabulary by them comprehending the meaning behind what they are
reading (Chen, 2021; Daskalovska, 2014; Mohamed, 2018; Paribakht & Wesche, 1999; Waring &
Nation, 2004; Yali, 2010; Zhao et al., 2016). For example, Zhao et al. (2016) found that students with
a higher proficiency in the target language, picked up more words without conscious effort when
they were reading compared to participants with a low proficiency. In their experiment, 129 English
learners from a university in China participated in two surprise comprehension and vocabulary tests
after reading to see how much they learnt incidentally. A total of 20 target words were chosen for
the surprise test from the two texts the participants had read, to see if there are correlations
between three different factors (motivation, anxiety and strategy knowledge) and the amount of
incidental learning. All three aspects were found to correlate, demonstrating that reading is an

effective learning method.

2.4 Studies with typically developing participants in their second
language

Reading comprehension in additional languages is a heavily researched area of study with there
being multiple factors at play influencing the acquisition. For example, reading comprehension can
be influenced by vocabulary knowledge (Zhang & Zhang, 2022), pedagogical practices (Day et al.,

1998), sociocultural contexts including assistive technology, and student abilities.

One of the most heavily researched areas of reading comprehension is vocabulary knowledge
because knowing vocabulary is fundamental to understanding a language. Nation (2005) makes this
importance clear when he explains the different elements of learning a language’s vocabulary. "The
number of words in the language, the number of words known by native speakers and the number of
words needed to use the language” (p.6) are all aspects that are necessary for researchers and
teachers to know for correct understanding. Nation’s assessments are widely accepted and have led

to more research into each of these areas.

Cho and Hey-Jung (2004) investigated the benefit of recreational reading in the target language; in
this research, 140 English language learners in Korea took part in an experiment to see if there was a
benefit to reading in language learning alongside traditional education. Their results showed that the
70 students in the experimental group who partook in additional reading on top of their studies had
superior gains across all areas of language studied compared to the 70 participants who only had

traditional classes.
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Furthermore, it has also been found that when reading, having a longer text to read rather than just
short sentences is more beneficial for learners (Ktistakis et al., 2024). This is an interesting concept to
remember due to the English reading tests learners perform. Typically, as shown by Wissinger et al.
(2024), reading tests often are brief and focus more on testing short sentences rather than more
detailed texts. Therefore, if there is even more of a benefit for learners when reading longer
passages, reading comprehension tests should be focussed on general meaning and understanding

as well as short sentences.

Another area of research in second language reading comprehension is the pedagogical affects. The
way we teach and educate learners is important and new strategies are constantly being created
(Carrell et al., 1988). In this section, a few articles that look at some of these strategies will be looked
at, however, one thing to remember is that using text-to-speech in the classroom is a new

pedagogical practice in itself.

Understanding why reading-whilst-listening might be useful is also an important area of study. One of
the main theoretical frameworks when discussing comprehension is the cognitive load theory, first
proposed by Sweller (1988) and further discussed by Plass et al. (2010). The idea behind this theory
is that the human brain can only work and remember so much, before the cognitive load is reached.
In education, effective materials and additional support are believed to help expand and lessen the
strain of the cognitive load. The idea is that for new skills and information to be learnt to a level
students can use, they must be added to a student’s long-term memory and therefore we have a

limit on what we can remember.

Reading-whilst-listening may reduce cognitive load and is important for multimodal learning,
however there are mixed views in literature. Kim (2020), for example, investigated whether reading-
whilst-listening helps more difficult passages seem easier. Their findings showed that, of the five
participants, none of them believed the text-to-speech to be helpful despite the results showing

three having slightly better scores.

Mayer and Moreno (2003), contrastingly, support the idea that multimedia learning helps ease
cognitive load by providing multiple examples and responses to different situations. They suggest,
and explain, how presenting information through multiple sensory channels can help distribute the
extent of cognitive load and allow for more language acquisition. In this article, they explain
different scenarios of cognitive overload, and how multimedia learning could help to lower this
burden. For example, one type of overload they explain is when our mind becomes overloaded with

“essential processing demands” (p.45), in this example, they describe how providing a different input
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for the information allows the brain to comprehend two different strands of the same information,

reducing stress.

Kiamanesh et al. (2023) examined two different areas of text-to-speech technology: the modality as
in the experiment reported in this thesis, and the accent. Their first experiment is the more relevant

for this paper; however, their second experiment led to some interesting findings.

In their first experiment, and the experiment that is more relevant for this thesis, Kiamanesh et al.
investigated the ways in which reading text (whether reading alone or reading-whilst-listening, or just
listening to a text), can impact comprehension and working memory. 157 participants participated in
experiment 1, with participants randomly allocated to one of the three groups. For this exercise, one
text about the Yellowstone national park was chosen with 20 comprehension questions following the
text. Kiamanesh et al. showed the text to the students one paragraph at a time in the reading section
with the length of time matching the length of the audio. Once the participants had seen the
material, they predicted how much they understood before answering the question. Based on their
aim “to collect around 50 participants per condition” (p.9) we can assume the participants were
roughly split around this number in the three groups. The results showed that there was no
significant difference between the text-only and dual modality groups in their comprehension scores,
although participants in the text-only group did predict higher scores when asked how much they
believe they remember. When looking at the scores themselves, participants in the text-only group
had numerically higher scores than the participants in the other two groups, however, this did not
lead to a significant difference, and may be due to the participants themselves as no pre-tests were
performed to gain initial knowledge level. Similarly, native speakers of English score numerically
higher than non-native speakers, although this was not statistically significant. One limitation of this
study however, is that there is no indication of group numbers, therefore there could be unbiased

groups.

When looking at the accent of the audio, on the other hand, they believed accents of English that are
less well known would be harder for learners to understand. In experiment two, the researchers
converted two texts into audio recordings of three English accents — U.S. English, Italian and
Mandarin Chinese. The participants listened to the audio and then were tested on comprehension.
The aim of this experiment was to find out if the accent of the audio has an impact on
comprehension. For this experiment, 150 undergraduate students from the University of California in
Los Angeles were recruited. The participants were first and second language English speakers. These
participants then listened to two of the recordings featuring the same accent counterbalancing using

the different texts and audios. Once the participants were split into the groups and had listened to
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one text with one audio modality, they had to predict what comprehension score they believed they
would receive before partaking in a comprehension test. This process was repeated in the
counterbalance. The results all proved non-significant, demonstrating that the accent of the speaker
did not have an impact on the listeners’ understanding. This was also predicted by the participants
themselves as they all predicted their score fairly accurately despite not knowing the questions.
Whilst Kiamanesh et al. predicted that the U.S. native accent would be favoured, this was not the

case from their results and therefore they concluded that the accent did not significantly impact.

However, although this study shows that text-to-speech can be a useful tool for reading
comprehension and does not negatively affect the results when used alongside reading, there are
still limitations. One of the main limitations is that it had a between participant design, therefore
readers are unsure if the participants themselves had an influence on the results. Additionally, whilst
there is a wide sample of participants, with over 100 being present in both studies, they have all
been recruited from one undergraduate university and therefore, generalisations may be harder to
make due to the participants all seeming to be from one sample pool. Furthermore, this research
also makes no indication if the participants had prior knowledge of the texts chosen, as stated by the
researchers themselves in their conclusions. Finally, the audio that was shown to the participants
was created by the investigator, with no changes in speed or speaker. This may be a limitation due to
the implementation of the text-to-speech as most software allows for the change in speed or a

tracker of the text to be added depending on what the participant found helpful.

A researcher who found that audio speed is important was Mok (2023). She performed an
experiment to investigate which reading style second language learners preferred. In her master’s
experiment, there were three conditions participants had to complete: reading silently, reading
aloud, and listening-whilst-reading. The participants were then asked their views on these conditions
and how they felt using them. Five participants were involved in this case-study and were present in
the follow-up study as well. For their texts, three texts from previous IELTS (a standard test for
English as an additional language) were chosen. All texts were edited to be around 640 words in
length and were assessed for a standard language level. The three texts were each shown in one
modality to all participants. This means that apparent difference between modalities may be small
differences in the text despite attempts being made to prevent this. Questions about the main ideas
were asked, with participants answering eight questions in total about each text to gain their
understanding, therefore this experiment is an objective measure of performance under each
modality. The results of this thesis demonstrated that the views of the application were very

individual. Additionally, when looking at their comprehension scores, it showed the wide variety
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between each participant. Overall, reading-whilst-listening had the highest mean score and reading
aloud the lowest. Participants were also interviewed to gain their opinions on the modalities, and the
findings from this also showed it was very individual. The main finding in the interview showed that
reading aloud was the most challenging. Across the 5 participants, no consistent pattern was found
to say which text modality was the best, and the recording of their experiences showed a similar
inconsistent pattern. However, one thing to note was that there were comments made that the
audio was too slow (Daisy p.44) or too fast (Ben p.42). Therefore, the audio of the reading-whilst-
listening modality played a significant role in the discomfort, with one participant saying they
struggled to understand because they “couldn’t reread” (Alex p.41). As Lionetti and Cole (2004) state,
reading rate and speed of audio can have a great impact on the student’s reading and experience. By
having the audio at one-speed and preventing the participants from replaying it, Mok (2023) may
have created a limitation in her results due to the modality not being used to its full potential,
putting pressure on the students and potentially overwhelming them in their study. This qualitative
analysis may also explain why, despite the reading-whilst-listening score being the highest, there
were mixed views due to the speed. If the speed was correct for each participant, there may have
been even more benefit to this modality. However, one reason why some studies have not found
substantial evidence of reading-whilst-listening being beneficial could be due to cognitive load.
Despite Mayer and Moreno (2003) describing how multiple modes of input could be beneficial, there
could also still be an overload of information, especially with the short timeframe between

comprehension and testing.

Another thesis that discusses the issues around multimodal learning was written by Lack (2023). In
this randomised trial, 27 English language learners participated across two groups to see if
asynchronous (participants listen to the audio after reading) or synchronous (participants read and
listen at the same time) reading-whilst-listening benefited language acquisition more. One of the
hypotheses was that asynchronous would be less taxing on the learner and therefore would allow for
more acquisition. The study was designed so the two, randomised groups, could be compared
against each other. The participants all had three stories to read which contained 24 target words
that had previously been unknown to the participant. A comprehension test and two vocabulary
tests that “measured receptive knowledge of orthographic form, and receptive knowledge of form-
meaning links” (p.37) were then performed at two points for the data collection, immediately and in
a delayed post-test. Their results were surprising because in the immediate post-test, there were no
statistically significant differences on the form recognition test, but asynchronous performance was

higher on the form-meaning test. In the discussion, they described how this improvement suggests
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that asynchronous listening is more effective, and mentioned how this improvement may come due
to less of a burden on a learner’s cognitive load. As Lack mentions “it is noteworthy that both groups
gained much higher scores on both tests than would be expected by chance” (p.57). The fact both
groups scored higher is important because it demonstrates that learners can benefit from hearing
the text no matter the style. However, one main limitation of the study was the dropout rate
between the immediate test and the delayed-post-test. The drop-out rate for the synchronous group
was particularly high with 7 and therefore, this prevents any strong conclusions being made with the
post-test results. However, despite the drop-out rate, no statistically significant differences were
found in the delayed post-test either. In this experimental thesis, the reading-whilst-listening
condition is provided via synchronous methods due to this being more commonly used in education

and this study not finding any significant difference.

Moussa-Inaty et al. (2011) wanted to see if reading alone had more of a benefit when learning
vocabulary as well. In their experiment, native Arabic speakers were asked to learn 38 English words.
One control group learnt these words by reading them, whilst the experimental group
simultaneously performed reading-whilst-listening. The audio was a recording of a female speaker
that was then provided to the participants. The participants had six different activities to perform to
try to help their acquisition of these words and then performed two listening tasks to test their
knowledge. Testing both groups with listening tests may have led to a limitation for the control group
as they only read the text, however, the tests were deemed suitable for the purpose. In this
experiment, reading only outperformed the experiment group on both listening questions, which is
surprising considering Lack’s (2023) study. One reason for this however, as mentioned previously,
could be due to the cognitive load and pressure applied with learning vocabulary in a short period of

time.

A similar result was found by Hedenstrom and Barck-Holst (2023). This is the study which is the most
relevant to the experiment reported in this thesis. This undergraduate dissertation focused on
whether reading-whilst-listening has an impact on English language comprehension in 30 Swedish
participants from one university in Stockholm. These participants were all non-native English
speakers, however, there was no knowledge of their proficiency level. These 30 participants were
split into 3 groups of 10, each assigned to one condition. There was no mention of how allocation
took place. The conditions were reading only, reading while listening to a native British speaker, and
reading while listening to a text-to-speech recording. The audio was set at a fixed speed for all
participants and no additional support was provided, for example text highlighting. It is mentioned in

the text that these features were specifically disabled by the investigator. For the recording with
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human voice, the audio was recorded previously and provided to the participants alongside the text.
The participants completed a reading task in the condition they were allocated on a text chosen from
an English exam board paper. They were told they had six minutes to read before answering four
comprehension questions. The results from this experiment were unexpected due to there being no
significant differences between the conditions for all t-tests performed, going against what the
researchers believed to happen as they expected reading-whilst-listening to be more beneficial and
for the human voice to be preferred over the text-to-speech software. One reason there may be no
evidence of differences could be due to the sample size. By only having 10 participants in each
condition, and them only performing the one condition, there may not have been enough
participants to prove any hypothesis. Furthermore, alongside the small sample size there is a
limitation with participant demographics. All participants were from the same university with similar

ages. These are limitations | hope to eliminate in this thesis.

Al-Jarf’s (2022) experiment on the benefits of reading-whilst-listening found “significant differences
between the experimental and control groups” (p.19). In their 12-week study, 88 students
participated during their English language lessons at a university. These participants were grouped
based on their classes with 43 students in the experimental group and 45 being present in the
control group. At the end of their semester of education, both groups performed two post-tests to
see if there were any differences between those who used text-to-speech software alongside their
studies and those who did not. Both groups were taught the same material by the same teacher
across the 12-week period. Students in the experimental group also performed a qualitative
guestionnaire to gain their views of the software. Results demonstrated that the experimental group

significantly benefited from the text-to-speech addition in the t-tests across the areas tested.

Malone (2024) also found benefits to reading-whilst-listening based on an eye-tracking study to find
out how reading is actually performed. In their study, 119 English learners of advanced level were
split between a reading only group and reading-whilst-listening. The groups then read the same text
which had target vocabulary in. The vocabulary was tested three times in immediate post-tests.
Participants were also all tested via eye-tracking across three different areas to see if one modality
allowed for better scores. In these results, reading-whilst-listening consistently scored higher in the
three vocabulary tests and participants were found to benefit in their reading style too as they
seemed to take longer to read new words, but did not re-read as much. One limitation however is
that the study was not counterbalanced, meaning the participants only saw the one modality.
Furthermore, the audio was controlled by the researcher again, rather than different speeds being

available.
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2.5 Studies with dyslexic participants in their first language

Enco-Jauregui et al. (2023) performed a meta-analysis to see whether web accessibility services are
beneficial. In their review, they had 22 articles that fit their four research criteria, which they used to
answer seven research questions. By having seven research questions and by having vigorous
criteria, the researchers gained comprehensive data and were able to back their results with
conviction. However, there was bias in their research too, with a main limitation being the temporal
criteria. Limiting papers so they had to be published after 2011, meant that there may have been
papers discarded that were beneficial. The results of this review showed that all accessibility
technologies do have a benefit, with the most prevalent for dyslexics being font size, type and
colour. However, as mentioned by Enco- Jauregui et al. there is a participation limitation in most of
the studies they looked at. Due to the nature of the research, gaining a representative sample of

dyslexics is quite difficult, and therefore most papers did not manage this.

Additionally, Keelor et al. (2020) performed an investigation to see whether additional accessibility
features (text highlighting) benefit dyslexic students when using alongside text-to-

speech. Participants read six different texts randomised across the different conditions. This
repeated measures design allowed for variability in participants to be minimised, however, the
participant burden of all six texts being in one session, with there being a short break time between
conditions, may have affected the results for the later conditions. One thing to note is that there
were only 10 participants. Therefore, if there was a bigger sample size the results may have been
more pronounced and statistically significant. However, the results of this experiment showed that,
whilst no condition was better than the others, text-to-speech with highlighting scored slightly better

than without. Thus, the current research included text highlighting.

However, the main modality in this thesis is reading-whilst-listening and how text-to-speech software
can help with this. Wood et al. (2018), performed an informative meta-analysis looking at how text-
to-speech can help dyslexic students comprehend texts. Whilst wood et al. focused on L1 students,
the information gained in their study helped form the ideas in the current thesis. In this analysis, 22
studies were included out of 2933 initial records. These 22 remaining studies were used to answer
three research questions: What is the average effect size for reading-whilst-listening on
comprehension? How much variability is present? How valid and reliable are these studies? The
inclusion criteria for this investigation were well structured, with there being 4 different steps for the
articles to be incorporated. These steps included a vigorous testing of reading comprehension, the

inclusion of an oral section in the experiment, being conducted in a student’s second language and
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having full-text versions available for the researchers to view. The results from Wood et al.’s meta-
analysis demonstrated that the intervention of text-to-speech does lead to an improvement in
reading comprehension; however, the effect size of this improvement varies significantly across
different studies which led to the conclusion that further investigation was needed. Wood et al.
discussed how the main factor in the variation in results was from the different study designs.
Whether the experiment was between-subject or between-participants had an influence with
between-subject proving to be more effective, thus this design was adopted for the current research.
Additionally, they also discussed the quality of previous studies; their findings showed that there is
inadequate reporting happening in this area of research with either insufficient statistical reporting
or improper controls. Therefore, the main conclusion regarding this meta-analysis is that there needs
to be more research into the technology used to help dyslexic students. A recommendation for
future research was that speech speed needed to be addressed, and that a larger sample size is
needed. In this experiment, participants will be provided different speeds to see if this does play a
part in second language knowledge. The recommendation that more research is needed, is still
present in more recent literature reviews on this topic. Yaacob et al. (2024) in their brief systematic

review also found that there is a benefit to dyslexic students of using text-to-speech software.

Phuc (2020) looked at different reading strategies students who were struggling with comprehension
used in a Vietnamese high school, and the difficulties they face. Identifying that General Reading
Strategies (GRS) and Specific Reading Strategies (PSRS), have the biggest impact on reading
achievement. However, despite the repeated testing using the KMO (Kaiser-Meyer-Olkin) measure
and Bartlett's Test where results showed the data is reliable and adequate for testing, there is still a

potential for bias in the results with all data being self-reported by the participants.

Draffan et al. (2007), similarly gained self-reported data, performing a telephone study with 455
dyslexic university students. Each student had been provided assistive technology by Student Finance
England to help with their studies and the experiment was performed to gain their views on the
technology provided. 363 students were provided text-to-speech software (p.109) with 90% of
students reporting that they were satisfied with the equipment (p.110). This result is significant
because it explains why text-to-speech software is important for learning and that dyslexic students

find the equipment beneficial.

2.6 Studies with dyslexic students in their second language

Chai and Chen (2017) performed a systematic review to investigate all the technological assistance

provided and used by dyslexics. They found that “text-to-speech technology is the most common”
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(p.30), however, their review also showcased that there is a strong bias towards young learners in
research. Their articles also focussed on English with most participants having this language as their
first language. However, there were only 25 papers investigated in this study with 12 of them

mentioning a technology focused on helping reading.

tockiewicz & Jaskulska (2016) investigated whether text-to-speech software can help with reading
and spelling for Polish students in English. 98 participants took part, with 48 having a dyslexia
diagnosis. Participants performed three tasks each evaluating a different area of vocabulary; a real
word reading task, a nonword reading task and contextualised English words were all examined. This
experiment was more focussed on finding out the areas dyslexia students struggle with in their
second language, with results showing that “students with dyslexia had more limited L2 vocabulary,
regardless of the word difficulty” (p.258) across all three tests performed. This is important because
as text-to-speech software has been found to help with vocabulary knowledge and reading in first
languages, it can be assumed that it may be the case for second languages too, especially when the

difficulties faced are the same.

This assumption was corroborated by KoSak-Babuder et al. (2019). In their study they had 47
students with a dyslexia diagnosis, and 233 students without, who were all learning English as an
additional language perform three assessments. The students were split between 9 groups in a
counter-balanced design due to the groups correlating to the students’ year 6 class distribution. The
students were all Slovenian and were selected from eight different schools. There were four different
texts in this experiment with two being more difficult and two being easier, as established by a text
evaluator. The results revealed that the dyslexic students still benefited from the use of text-to-

speech software in their additional language.

2.7 Summary

Based on these studies, we can draw multiple conclusions about second language acquisition,
reading comprehension, dyslexia and text-to-speech. There has been some research addressing this
area of education, however, results have not been conclusive. So far, there has been literature that
shows there is no benefit to reading-whilst-listening in additional languages, and there has been
research that shows that text-to-speech software has been helpful for reading comprehension and
vocabulary understanding. Additionally, it can be said that reading, and the complexity of this skill, is
important in second language acquisition, with teachers placing a focus on this skill in classrooms.
From research on cognitive load, it is believed that text-to-speech, and using multiple streams of

media in general, can be beneficial for learning depending on there not being an overwhelming
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amount of unfamiliar content. However, whilst there is evidence for text-to-speech being a helpful
technological assistant, there is also evidence to suggest it could put pressure on a student’s
cognitive load, or that it could create confusion and annoyance for students depending on the speed.
Previous research also has limitations in the implementation of reading-whilst-listening software,
with the majority of these experiments providing pre-recorded audio set at one speed with no
additional features provided. Furthermore, previous research typically did not investigate if any

learners have learning disabilities and whether this is a factor that influences data.

2.7.1 Research questions

In light of the literature discussed above, this study aims to investigate English language learners’
comprehension when using text-to-speech software and without to see if second language learners
can have an improved reading comprehension. To investigate this, we will compare participants’

comprehension of a text following reading only or reading-whilst-listening conditions.

Research question 1 (RQ1): Is there a comprehension benefit for English language learners when

listening to a text as they read it compared with reading alone?

For this question, the hypothesis was made that reading-whilst-listening should be more beneficial

for learners. Therefore, the following hypothesis was created:

H1: Participants will score higher when utilising text-to-speech software than just reading, as

measured by immediate post-tests.

Research question 2 (RQ2): Is there a difference between those who could potentially have a

learning difficulty (dyslexia) and those without?
For this research question, this hypothesis was made:

H1: Participants with an indication of learning disabilities will benefit more from using text-to-speech

software than those without.
Additional research question
Research question 3 (RQ3): Which speed of audio do learners prefer to use when given a choice?

The hypothesis was that beginner learners would benefit more from the slower speed.

24| Page



3. Methodology

3.1 Study design

In this section, | will provide a comprehensive guide to the research methodology and research
design choices that were employed in the creation of this investigation. The present study
implemented a repeated measures design with participants randomly allocated to counterbalancing
conditions using a randomiser in Gorilla Experiment Builder (Gorilla.sc) (www.gorilla.sc). The data
was collected June 2024. The repeated measures approach allowed for all participants to undertake
both tasks in both conditions (reading only and reading-whilst-listening). By using this approach, the
experiment controls for any accidental differences between the randomly selected participant
groups. The counterbalancing also ensures that both texts occur in both conditions. This controls for
the situation where one text is easier than the other; having both texts in both conditions ensures
the focus is on the condition and not the choice of texts for that condition. Therefore, bias is limited.
Random allocation of the participants across the groups was also performed, which has similar
benefits to counterbalancing as it makes the groups more equal and helps to limit an overwhelming

bias towards one group over the other (Collins et al., 2020; La Caze et al., 2011).

All participants firstly completed a short test designed to measure their language proficiency. The
LexTALE test (Lemhofer & Broersma, 2012), a word recognition test, was chosen for this since
previous experiments have shown that the test is an accurate representation of students’ language
knowledge (lzura et al., 2014; Nakata et al., 2020). Section 2.4.2 explains the LexTALE test in more
detail. Following the LexTALE, participants completed two tests to give an indication if they had
dyslexia or similar learning difficulties. Section 2.4.3 explains the dyslexia tests in more detail.
Participants were then randomly allocated to two groups (Group A and Group B) using the simple
randomisation tool in Gorilla.sc (Kang et al., 2008). The groups allowed for the counterbalancing

condition as both texts were manipulated across the groups.

Group A saw Text 1 in the reading-whilst-listening manipulation, whilst Group B were shown Text 1 in
the reading only condition. The two groups then answered the same six comprehension questions on
Text 1. Both groups were then shown Text 2. Group A saw the reading only condition of Text 2 and
Group B saw Text 2 in the reading-whilst-listening condition. Groups A and B then had to answer six
comprehension questions on Text 2. This data was recorded, and then quantitively analysed using

Mann-Whitney U tests and Spearman’s Rho tests to answer the research questions.
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3.2 Participants

Participants were recruited via two methods. All participants were anonymised in the experiment.
Some participants were recruited using a poster (Appendix 8) that was emailed to the schools. After
emailing multiple schools and gaining no response, | used some prior connections | had at three
schools to gain some participants; these contacts then gave permission to email them the poster for
participants. These teachers who received the poster then forwarded it onto the students, allowing
them to then decide if they wanted to take part or not, and allowing them to remain anonymous.
Participants then emailed to say they wanted to take part, allowing me to send them the link and
their unique identification (unique id) so they could take part and their data could be tracked. This
approach was used in order to gain access to students from a range of schools, and the diverse pupils
in them, allowing for wider data collection and a higher number of differing language backgrounds

rather than focusing on a single school.

These participants were unpaid but given the option of taking part in a prize draw for a £100 Amazon
voucher for which their personal information was held securely on my University Nexus account and

deleted upon completion of the research project.

Since | had not reached the preferred target number of participants through this method, | then also

recruited via Prolific. The poster and link to study was uploaded to Prolific (www.prolific.com), where
an additional 20 people completed the study. 27 participants had opened and started the
experiment, however, 7 did not finish the experiment and therefore were rejected. For this,
participants were completely anonymous and were not provided a unique id. Therefore, rather than

being included in the prize draw, the participants were paid £9 for their participation.

With the aim of increasing the pool of participants, the demographic for the experiment was not
limited by age, first language, or level of English. Due to ethical considerations, participants needed
to be over 18, and, according to the CEFR guidelines (Council of Europe, 2014), over B2 level of
English, which was established using their LexTALE scores (Lemhofer & Broersma, 2012). However,
these were the sole limitations. The opportunity of recruiting from a wider range of participants
allows for more generalisable results compared to prior studies as mentioned in the literature

review.

Before the LexTALE test, participants were asked to provide demographic information which
included: gender, age in years and months, if they have lived in an English-speaking country, duration
of their stay in said country, languages spoken and fluency per language. These questions were all

optional. The purpose of gathering this data was to provide a warm-up to using the software and to
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provide general information to ensure variety within the pool and that participants fit the
recruitment criteria. Of all the participants, 18 participants had reported living in an English-speaking
country. See Table 1 for the mean demographics. The participants were asked to self-report
throughout these warm-up questions. They were asked to rate their proficiency using the Cambridge
version of the CEFR language levels guidelines (www.cambridgeenglish.org, n.d.), on a scale of Al to
C2, through the use of an image included below the question (Appendix 5). The assumption was
made that the speakers were honest with their answers, although, according to Olsen et al. (2007),
Tanujaya et al. (2022), Lauritsen (1999) and Rosenman et al. (2011), there is a risk of participant bias
in self-reporting which could cause data bias. To mitigate this risk, LexTALE was used to check if there
is at least a B2 level of word understanding. This test was selected as it was quick to conduct and has
previously been shown to correlate with language proficiency. Participants were randomly assigned

to the two counterbalancing versions of the study by the Gorilla.sc program.

Branch A Branch B Total

Number of Participants |24 21 45

Mean age 30.01 34.71 32.27

Gender Male: 8 Male: 10 Male: 18
Female: 14 Female: 11 Female: 25
Prefer not to say: 1 Prefer not to say: 0 Prefer not to say: 1
Non-binary: 0 Non-binary: 1 Non-binary: 1

Self-reported languages [English: 24 English: 21 English: 45
Spanish: 9 Italian: 13 Italian: 19
French: 8 French: 5 French: 13
German: 7 German: 4 Spanish: 12
Italian: 6 Spanish: 3 German: 11
Polish: 5 Greek: 2 Portuguese: 7
Portuguese: 5 Portuguese: 2 Polish:6
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Hungarian: 2

Hindi: 1

Lithuanian: 1

results

Russian: 2 Hungarian: 1 Hungarian: 3
Arabic: 1 Korean: 1 Greek: 2
Chinese Mandarin: 1 Latin: 1 Latin:2
Japanese: 1 Polish: 1 Russian: 2
Latin: 1 Serbian: 1 Arabic: 1
Latvian: 1 Turkish: 1 Chinese Mandarin: 1
Lithuanian: 1 Xhosa: 1 Hindi: 1
Swedish: 1 Uapanese: 1
Korean: 1
Latvian: 1
Serbian: 1
Swedish: 1
Turkish:1
Xhosa: 1
Proficiency level of B2: 6 B2:13 B2:19
English C1l:12 Cl:6 C1:18
C2:5 C2:3 C2:8
Have lived in English- 10 6 16
speaking country
LexTALE score mean 38.83 39.52 39.16
Dyslexia indication 4 8 12

Table 1: Demographic Questionnaire answers
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3.3 Ethics

Before commencing the experiment, participants had to provide informed consent (Appendix 7). This
had been approved by the University of Oxford with the approval reference of C1B-24HT-Educ-015
(Appendix 1). Participants were provided this information twice and were asked to confirm their
understanding before taking part. The information provided to the participants explained what they
were expected to do and outlined the general basis of the tests with reasoning as to why they were

asked to participate. They also had the chance to ask any additional questions.

During the data collection in Gorllia.sc itself, participants were all anonymous with them each
inputting a unique id given to them for collection of the data. This was clearly laid out to the
participants in the information sheet provided. However, as mentioned, the participants had to email
me to take part. This information remained on a secure file on my university account and was
deleted upon deadline for withdrawal. All that was kept was the email address of the participants.
During the data collection via Prolific, all participants remained completely anonymous throughout

with no contact or identifiable information being gathered.

3.4 Materials

The experiment was performed on Gorilla.sc. There were five main parts to the experiment - three
language tests and two comprehension tests. These were all chosen due to their use in other
experiments or their validity in language lessons. This section will explain the experiment and the

reasoning behind every element.

3.4.1 Demographic questionnaire

This element focussed on collecting demographic information on the participants which included:
gender, age in years and months, if they have lived in an English-speaking country, duration of their
stay in said country, languages spoken and fluency per language (Appendix 5). The results of these
guestions also allowed me to see whether | had completed my research goal of gaining a wider
sample group. This demographic questionnaire was created by me, previously tested in my

undergraduate dissertation, and trialled to ensure accurate data collection.

3.4.2 LexTALE

After the preview questions, an edited version of the LexTALE test was presented to the participants.
The original word recognition task, created by Lemhofer and Broersma (2012), consisted of

participants having 5 seconds allocated to decide whether the 64 terms were existing English
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lexemes or non-words. Due to time constraints on this experiment, with having a preference to
keeping the study under an hour to lessen burden on participants, some words were omitted and
only 49 words were included in the script. This was deemed as an adequate number for language
level understanding to be gathered due to the comprehension level of language used (Albrechtsen et
al., 2008; Bachman & Palmer, 1996; Daller & Phelan, 2007; Nation, 2006; Staehr, 2008). The LexTALE
was chosen due to its reoccurring use in experiments and although there are limitations, the
language level of the learner was not the main part of the experiment and therefore it was deemed

that this test is sufficient for the task selected.

3.4.3 Dyslexia tests

After the LexTALE, participants performed two different dyslexia tasks. These were chosen as they
had previously been used in similar experiments within the literature and demonstrated when
participants could have dyslexia. Following analysis, it was clear that combining the two would yield
more accurate results without participants having to disclose private information. The first test was
an English sentence verification task that was created and used by Garvin and Krishnan (2021) to test
L1 English. Due to this, the test has not been verified or established for L2 use, therefore | decided to

also include the questionnaire for increased validity.

In the verification test, participants were shown 50 sentences which were either true or false. In
three seconds, they had to read the phrase and click the correct answer. There were three trial
participants: one with dyslexia and two without. Their results were in line with Garvin and Krishnan.
In fact, the participant with dyslexia, showed lower performance than the others. One participant
without dyslexia was L2 English, and they still scored higher than the one with dyslexia. This shows
the validity of Garvin and Krishnan in this scenario. Consequently, when discussing this section of the
experiment with the participant with dyslexia, she commented on the speed at which the sentences

were shown, asking for additional processing time.

The second test was a short questionnaire (Dyslexia Test, n.d.) in which the participants could rate
some potential difficulties dyslexic students tend to have. The ten questions were provided to the
participants along with a scale, similar to a Likert scale, for them to choose where they fell in these

situations. See Appendix 9 for the questions.

3.4.4 Headphone check

A headphone check with Huggins' Pitch and browser sound check was then performed using a

template created by Milne et al. (2021). All participants passed this check which ensured that they
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would hear the audio in the relevant text condition. This test has been used in other research
(Cramer & Huggins, 1958; Stark et al., 2023; Woods et al., 2017) and therefore was deemed a reliable

check for participants.

3.4.5 Texts 1 and 2

For this experiment, two texts and associated questions were chosen from worksheets by different
companies for use in schools. Both were checked to see if they were at the correct level by choosing
texts from workbooks tagged at B2 level. Both fictional texts told a story and had six following
guestions which followed the same style (4 grammatical and 2-word choice) and were both suitable
for the language learners needed for this study. Neither text assumed the reader to have any prior

knowledge on the subject.

Text A (Appendix 2) was taken from LearnEnglish British council (LearnEnglish, 2020). This text was
edited slightly because the text was too long for the task, however, the short, deleted sections of the
texts were not essential in preserving the central narrative of the story. This text was focused on an
unsuccessful astrological experiment and its repercussions, which was chosen as it is a topic not
taught in classrooms. This text was longer and made up of 868 words: the counterbalancing means

that the discrepancies in difficulty between the texts are controlled.

Text B (Appendix 3) was taken from English Download workbook (English Download [B2], n.d.). This
text had one additional paragraph added to it, to make the word count 651. Whilst the book is set for
B2 level learners, when researching the words and knowledge needed, | believed this was more C1
level. After considering the vocabulary and tenses covered in the textbook compared to those in the
text, it was deduced this was more C1 level; and therefore, | felt a slightly lower word count was

more beneficial due to the complexity and the counterbalancing.

Both texts had six similar questions where the first four were multiple choice about the content and
grammar present in the stories (Appendix 2.1 and 3.1). The last two questions involved the
participants choosing the correct word to fill in the sentence, making sure they used the correct
grammatical tense as well. All the information needed to complete these tasks was found in the text,
therefore it did not test the student's grammar as the sentence to fill in was taken directly from the
text. These questions were verified using other textbooks, such as English file (English File 4th Edition
Pre-Intermediate Students Book - Studocu, n.d.), as a common style of comprehension questions the
learners would have likely seen during their own lessons. Therefore, these questions taken from the

workbooks and adapted slightly to be similar in style, were deemed valid comprehension questions.
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3.4.5.1 Video and audio

For this experiment, | had to find a way to include the audio for the reading-whilst-listening
manipulation. Ideally, | would provide specialist dyslexic software to all participants to allow for the
most reliable test. However, due to the funds available for this project, this was not a viable option.
Therefore, | decided to create videos | could integrate into Gorilla.sc which simulated the experience
of using software like this (Appendix 4). These videos were created by making recordings of me using
a personal copy of ClaroRead Plus (ClaroRead - Text to Speech Software | Claro Software, n.d.). This
software read out the texts with a screen ruler highlighting the line of text that is being read. This
software is commonly provided as support for dyslexic students in the United Kingdom and therefore
was deemed valid for this experiment. The audio speaker chosen was called Hollie, and the
description is of a middle class, middle aged, British female. This software was beneficial for the
different aspects | wished to simulate for this experiment, for example, different audio speeds. The
reader could choose the speed of the audio; the audio is a good replication of spontaneous human
conversations and there is a screen ruler which is present on the screen that can highlight each line
of text as it is being read. To simulate the reader having a choice of speed, | made three recordings
for each text at the three speeds and once the participants reached this point in the experiment,

participants were able to choose which speed they wanted to watch the video at.

In the software, the screen ruler can be changed to different colours, however, due to the software
having to be implemented using a video created by me and not being provided to all participants, |
had to choose one colour for this experiment. Research by Jakovljevi'c et al. (2021) shows that
yellow is one beneficial screen addition colours for dyslexics, and research by Niklaus et al. (2023)
demonstrates the use and benefit of screen rulers. Therefore, | decided to use the yellow colour for

the screen ruler in this experiment.

Finally, | want to acknowledge that there are limitations to implementing the reading-whilst-listening
manipulation in this way. The main limitation is that the participants are unable to make changes to
the audio themselves: the colour of the screen ruler and voice were chosen by me, and whilst | did
try to implement different speeds for the participants, when using the software themselves, the
participants would be able to manipulate the speed along a wider range of speeds. | will return to

discuss the implications of these differences in the Discussion (section 5).
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3.5 Procedure

3.5.1 Flow diagram
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As shown in this flow diagram, one difference between all the groups is the speed of audio that the
participants choose. This was added due to Mok’s (2023) experiment where her results found a
discrepancy between whether the participants liked the speed, found it too slow, or found it too fast.
Therefore, for my experiment participants were able to choose whether they wanted to hear the
audio at -0.25, at 0 — common British speech, or at +0.25, according to ClaroRead Plus's
measurements. The version of ClaroRead used was 8.0.7. The participant could then choose which

speed they believed was more beneficial for them in this task.

Each section of this experiment had introductions beforehand explaining what to expect and what
was expected of them. Although the provided rules may not have been adhered to, and | was unable
to verify, every attempt was made to make sure they were followed with numerous mentions of the
rules and expectations. Additionally, to make the test as fair as possible, participants were asked to
read the text, and watch the video of the text, just once without taking notes. This was done to
demonstrate a more controlled reading style and to limit the time the participants took on the tests.
The instructions shown outlined what the participants should expect in the next section and what

answers they could provide.

3.5.2 Cognitive pre-testing trials

For the trials, three volunteers, including one who has been diagnosed with dyslexia, all participated
at three different stages of the experiment building to gain their feedback. During the trials, all three
participants used different devices, and none found any specific issues due to the device they were
completing the experiment on by the final iteration. Therefore, it was believed that this experiment

could be performed on phone, tablet and laptop.

The results from the first stage granted the biggest change to the experiment. After the trial, one of
them asked whether just the audio as an automatic start and end with the text on screen was a valid
representation of how ClaroRead Plus is usually used by dyslexics. As | agreed with her question, my
supervisor and | discussed this concept, and we concluded to upload a full video with a screen ruler

being present on the screen too.

After editing the experiment to add in the video, the three volunteers completed the experiment
again. All three found a great improvement with the screen ruler with two of them making a
comment that they found it easier to keep track of where they were in the text. A few modifications
were pointed out with some spelling mistakes and bolding of text to be made. There was also found
to be a technical problem with Text A’s video when the speed was at -0.25 as the continue button

was not present and therefore, they could not advance in the experiment originally.
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After making those corrections, this final trial confirmed that the experiment was suitable for its use.
They had no corrections after completing this trial and therefore it was deemed ready for the main
experiment. All participants said they found no technical difficulties and finished within the allocated
60 minutes, and that the experiment was easy to perform and understand. All three participants
stated that they had enough time to read the texts, and that the videos were adequate for their
purpose. The participants also liked the different choices of speed and said they worked well for

allowing them to choose the best one for them.

3.6 Main experiment

Once the trials had all been completed and ethical clearance granted, | started the main experiment.
For this, | emailed different second language schools around England (Appendix 10) and gained
responses from four teachers who were willing to forward the poster (Appendix 8) and the
information sheet (Appendix 6) to their students, three of whom were previous contacts from
teaching experience. 35 participants then emailed me regarding the experiment, and | sent them the
link along with their unique id as previously explained. Of these students 25 were included. Due to
the small sample size this granted, | then uploaded the link of the experiment onto Prolific to gain

the remaining 20 who were included.

3.7 Data analysis

Once the data was gathered, analyses were conducted using the IBM SPSS Statistics software
(Version 29.0.1.0). My dependent variable was the average performance in the comprehension tests,
and my independent factors were reading only or reading-whilst-listening. | also performed a within
participant test to check the effects of reading, with or without the audio. | measured how well

overall participants did between groups within texts with the different conditions.

The variable of audio speed was only compared against each other in choice, the focus was on the
comprehension differences and the speed variable was added to allow for participants to choose the
speed they felt more comfortable with so the comprehension discrepancies could be from the audio
variable and not due to participants not having a speed they felt was a positive addition rather than a

hinderance.

| performed Mann-Whitney U tests and Spearman’s Rho tests on the data to compare whether there
was a statistical improvement. These tests were chosen because the results followed what was

necessary for these tests to be valid. The results will be discussed in Section 4.
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4. Results

In this section, | will present the results of this experiment, explaining that the addition of reading-
whilst-listening positively impacted Text 1 score and did not influence Text 2 comprehension scores.
The results are structured around the three research questions. Research question 1 was the primary
guestion and had a clear directional prediction, whilst the other two questions were exploratory in
nature. All statistical tests were performed using SPSS (version 29.0.1.0) and are written up and

performed following Field (2017).

4.1 Demographic results

The dataset initially had 59 participants but 14 were rejected due to not completing the full
experiment. Of the remaining 45 participants, 18 were male, 25 were female, one was non-binary
and one preferred not to say. The mean age of these participants was 32.27 years, who all spoke
English at B2 level or above. 12 participants scored over 500 on the dyslexia indication test and were
therefore categorised as dyslexic for the purpose of research question 2. The two groups were split
across two branches to allow for a counterbalanced study. The two groups were randomised by the
Gorilla.sc program itself. In Branch A there were 24 participants and in Branch B there were 21

participants who completed the experiment and whose results were thus included.

4.2 RQ1: Is there a comprehension benefit for English language
learners when listening to a text as they read it compared with

reading alone?

4.2.1 Summary of mean data in both groups:

The surprising finding in this research was the results for Text 2. These statistics demonstrate that
both texts are non-significant. However, Text 1 audio had a positive impact on the comprehension
with there being an increase of 1.46 in the mean correct scores when audio was added. In Text 2,
audio did not facilitate understanding and instead there was a 0.81 decrease in the mean score of

participants. The questions for this test were out of 6, meaning the highest possible score was 6/6.
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Text 1 no audio mean score 3.29

Text 1 audio mean score 4.75
Text 2 no audio mean score 5
Text 2 audio mean score 4.19

Table 2: summary of mean score across all factors.

4.2.2 Descriptive statistics

In this section, | will describe the statistics created for the texts, which led to the decision of which
tests to perform. The benefit of these statistics is the clear and concise summary of the data

provided.

The first descriptive statistics created were for Text 1, the space text. Statistics were created based on
the scores the two groups gained out of six —the maximum score they could get. Text 1 Reading only
had a mean score of 3.29 with a standard deviation of 1.62, as shown in Table 2. Text 1 Reading and
audio, on the other hand, had a mean score of 4.75 and a standard deviation of 1.45. Figure 2 shows
this increase quite clearly with even the error bars not overlapping, meaning that the audio
significantly impacted this text. Additionally, the descriptive statistics demonstrated that the data for
reading with audio was negatively skewed (skewness -1.85) with a kurtosis of 4.14. Since the data
were not normally distributed the tests reported below were non-parametric tests. The data for
reading only was also negatively skewed (skewness of -0.44) but the kurtosis was -0.13, meaning that
it was evenly distributed. Consequently, since some of the data was not normally distributed, for

consistency the tests performed were non-parametric tests throughout.

Text 2, on the other hand, led to some surprising statistics. This text was about our voices and was
determined to be more difficult than Text 1 due to the language used. Descriptive statistics were
created again based on the score gained out of six by the participants of each condition. Text 2
reading only had a mean score of 5 with standard deviation being 1.474. The unexpected result was
that Text 2 reading-whilst-listening scored 4.19 as their mean. This is lower than expected and goes
against the hypothesis of this investigation. The standard deviation for this text was 1.569, so whilst
this means that the two conditions overlap on their standard deviation error bars, as shown in Figure
2, the chance of error still does not indicate an improvement in comprehension when provided
audio. Furthermore, Text 2 had different descriptive statistics than what was found with Text 1 which

meant the tests performed could have all been parametric tests. As mentioned however, all tests
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were non-parametric to keep the results fair. Reading only had a skewness score of -1.42 and a
kurtosis score of 1.18, meaning all the data was evenly distributed. Text 2 reading-whilst-listening

had a skewness score of -0.35 and a kurtosis score of -0.99.

Clustered Bar chart showing mean score on the comprehension test per text filtered by conditions
Condition

& M Reading
W Reading+audio

Mean score

Text

Error Bars: +/- 2 SE

Figure 2: Plot of means.

4.2.3 Condition comparisons

As shown in Table 2, the conditions affected the comprehension differently depending on the text.
Both texts had 6 questions the groups could score full marks on, meaning the maximum score was 6
and the minimum 0. Numerically, Text 1 saw an increase in performance and Text 2 saw a decrease
when in the condition with audio. The differences in these scores cannot be due to differences in the
participant groups due to the counterbalancing of my study and the random allocation between
groups. Participants who saw Text 1 in the condition format saw Text 2 in the reading-whilst-listening
condition, therefore the group influence was small as both groups performed better in one
condition. Whilst there may still be some limitations in the groups, as will be discussed in section 6.3,
the counterbalancing allows for all participants to try both conditions and both texts. Furthermore,
the use of the error bars in Figure 2 demonstrates the range of scores the participants gained and
therefore allows for more in-depth analysis based on what can be seen, showing that audio on Text 2

was still less beneficial than Text 1.

In this section, | will explain the approach taken to test the differences between the audio and
reading only conditions, to see whether the results led to any significant data. | will be examining

both texts individually to see if the different conditions allow for the difference in results. Since each
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text had both reading only and reading-whilst-listening conditions performed by different groups, a
non-parametric test was performed to compare the means of the two independent samples. Despite
predicting a benefit of audio, due to the descriptive statistics a two-tailed test was performed on

both texts.

4.23.1Text1

An independent-samples Mann-Whitney U test was performed to compare the text with and without
audio against each other due to the negative skewness. The test indicated that there is a statistically
significant difference between the comprehension scores of the participants for Text 1 without audio
(Mdn = 3.29) and with audio (Mdn =4.75), U =114.5,z = -3.204, p = 0.001. Consequently, the null
hypothesis of audio not helping, is able to be rejected with the assumption being made that the
results would not have occurred by chance. The conclusion of this test is that the use of audio in this

text did have a significant impact for language learners.

4.2.3.2 Text 2

Due to the even distribution of data for Text 2, t-tests were able to be performed. The test indicated
that there is no significant difference between the comprehension scores of the participants for Text
2 without audio (Mdn = 5) and with audio (Mdn = 4.19), t(43) = 1.783, p = .0.082. Thus, the results

were not significant, and | cannot reject the null hypothesis.

However, due to Text 1 having non-normally distributed data, a non-parametric test was also
performed on Text 2 for consistency. A Mann-Whitney U test was conducted. The results of this test
were also non-significant demonstrating that the addition of audio when reading did not facilitate

learning in Text 2, U =171, z=-1.94, p=0.052

4.3 RQ2: Is there a difference between those who could potentially
have a learning difficulty (dyslexia) and those without?

In this section, | will first look at the means for the groups of students who meet the threshold of
scoring above 500 in the two-part dyslexia test. This was scored based on the sum of their scores on
the sentence verification and their self-provided scores for the questionnaire. The demographical
data for this group was smaller, with only 12 participants who scored over 500. Of these 12
participants, 4 were in Group 1 and 8 were in Group 2, consequently, the samples are considered too

small to warrant performing statistical tests on the separate groups.
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For this experiment, | first split the data to show those with dyslexia and those without to obtain the
descriptive statistics. The mean scores for this sample group were surprising yet again, however, as
they did not follow the predicted pattern. As shown in Figure 3, the mean comprehension score for
Text 1 when the participants had indicators of dyslexia was 3 when reading only and 5.25 when
reading-whilst-listening whilst the Text 2 mean was 4.88 when reading only and 4.14 when reading-
whilst-listening. The error bars present on this figure demonstrate that for Text 1, audio still would
have helped for these participants, whilst the error bars on Text 2 overlap more. Contrastingly, Figure
4 shows the mean comprehension scores when participants did not have indicators of dyslexia. In
Text 1, the mean was 3.37 when reading only and 4.65 when reading-whilst listening, whilst Text 2

was 5.06 when reading only and 4.21 when reading-whilst-listening.

Clustered Bar chart showing the mean score on the comprehension test for each text filtered by condition for
the participants with dyslexia

B
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W Reading+audio
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Figure 3: Plot of means for those with dyslexia.

Clustered Bar chart showing the mean score on the comprehension test for each text filtered by condition for
the participants without dyslexia
Condition
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Error Bars: +/- 2 SE

Figure 4: Plot of means for those without dyslexia.
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To answer the RQ, based on the mean score values, a Spearman’s rho was performed to see if there
was any evidence that the benefit of audio is greater in participants with an indication of dyslexia.
This test was performed across all participants due to there being no clear prediction as to which
participants would benefit more from reading-whilst-listening. To look at the relationship for each
participant the difference, between their score in the reading plus audio condition was computed
compared to their score in the reading only condition. These scores were then correlated against the
indication score. If the participant scored highly on the indication score, they were deemed to be
more likely to have dyslexia. Therefore, a positive correlation would be seen in the direction of
participants benefitting more from the addition of audio. This was not found in this test r(45) = [-
0.097], p = [0.527]. As shown in Figure 5, this does not lead to a relation being present between the

participants’ score on the dyslexia test and their difference in score when audio is added.
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Figure 5: Scatter plot of the participants score on the dyslexia test and their difference in score when

audio is added.

4.4 RQ3: Is there a relationship between speed choice and
comprehension scores?

My final RQ investigated if there was any significance between the different speed choices of the
participants. This question focussed on which speed was chosen by each participant, to see if
providing participants with the choice made an impact. Once the data was gathered, | was curious to
see if the different speeds led to a different score on the audio tests. Participants who read Text 2
with audio all chose the default speed “0”, according to ClaroRead Plus’s speed choices this is equal
to common conversation speed. Text 1 with audio, however, had more of a split in their data with
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participants choosing all three available options. Due to the small number of participants in this
section, and uneven spread across the speeds, it was deemed inappropriate to conduct statistical
tests. However, as shown by Table 3, the means are in the direction of a faster speed leading to
better scores, but the difference appears small. This could be an area for future research, as will be

discussed in the conclusion (section 6).

4.4.1 The results of the speed choices for Branch A

The descriptive statistics of those who chose the speed for Text 1 were distributed between all three
choices, but the group sizes were not equal. The mean score for all three groups was consistent,

showing that the significant difference is too small to comment on.

Speed Number of participants Mean score on text 1
-25 2 3

0 12 3.83

+25 10 A

Table 3: descriptive statistics of speed choices in Text 1
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5. Discussion

Introduction

This section will discuss and critically evaluate the findings from the statistical tests performed. The
results will be related and compared to those of previous experiments discussed in the literature
review and will be focused on the research questions. This section is focused on each of the research
guestions and how the findings relate to what has previously been reported. Ultimately, this section
demonstrates the relevance of the results and the impact this research has in the wider educational

sector.

RQ1l

The first research question focused on the comprehension of the participants and whether the use
of text-to-speech to facilitate reading-whilst-listening helped or hindered the comprehension. This
concept was tested by the use of immediate reading comprehension tests. Analysis of these scores
and the mean results suggests mixed results. The findings for Text 1 showed a positive growth in
comprehension when an audio recording of the text was listened to alongside reading, whilst Text 2
showed the opposite. Initial observations of Text 1 were that they were consistent with the
prediction that audio is helpful. However, Text 2 revealed contradictory results for the hypothesis.
The change in comprehension score for Text 1 was +1.46 whilst Text 2 was —0.81. The most natural
interpretation is accidental differences between participant groups which | will examine more in this

section.

A statistical test was performed on the mean scores, with a Mann Whitney U test resulting in Text 1
having a significant result of 0.001; an assumption can be made that the results would not be found
by chance. This result is consistent with the finding that text to speech software has been found to
be useful in students with dyslexia (Handley 2009). More broadly, this means that the assumption
that it can help more than just the intended societal group is correct. A consistent finding in other
areas that tools which benefit first language comprehension for individuals with disabilities can also
be beneficial to addition language comprehension (Liao et al., 2020). Alternatively, previous studies
investigating the benefits of additional audio on reading comprehension such as Hedenstréom and
Barck-Holst (2023) have not consistently found evidence of this benefit. Consequently, a discussion
into what accounted for the difference took place. One idea was the different participant

demographics. In this experiment, there was a larger sample of participants who all came from a
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wider demographic of previously known languages. Another idea could be from the texts and
guestions used. In this experiment, the materials chosen were tailored for classroom use, whilst
previous experiments typically used materials for examinations (Kiamanesh et al., 2023).
Furthermore, research where a negative impact has been found also leads to questions (Drezek,
2001). In Drezek’s (2001) experiment, the results were not significant, but were repetitive with the
experiment group scoring lower every time. In the current experiment, the participants were only
tested once and the scores compared, therefore, repeated testing may directly influence the

results.

Text 2, contrastingly, had the opposite results which where that the audio addition decreased
reading comprehension. The results of the Mann Whitney U were p = 0.052. This is not in
accordance with the findings of Al-Jarf (2022) whose experiment with 30 participants found
significant gains with the use of text-to-speech software. However, this result is in relation to other
studies, for example Drezek (2001). The result here showing that audio had a negative impact on the
comprehension for this text was surprising as it was assumed that audio would be beneficial and

that overall scores would be higher.

Therefore, given these findings, the most natural interpretation is that we are not seeing an effect of
audio helping additional language learners, but one group of participants is naturally stronger than
the other as the same group does best regardless of the audio. This mixed finding is in relation to
previous literature and means there is still no decisive result as to whether reading-whilst-listening
helps second language learners’ reading comprehension or not. The key concept that will now be
discussed is the possible reason why the predicted pattern was not seen. As with any study, there
are two possibilities when a null effect is found. One is that there truly is an effect (H1 is true) but an
effect was not seen because of some aspect of the way the study was done. The other possibility is
that there truly is no effect and adding audio is actually not specifically helpful to English language

learners. These two statements will now be evaluated.

Starting with the first possibility, while every attempt was made to make the test as fair as possible,
and the participants were divided into groups randomly, there may have accidentally been some
differences between the groups. This could be due to the different demographics of the participants.
With the demographic questionnaire, some information was collected to show participants’
language knowledge, time spent in an English-speaking country and even in the English language
level of the participants. However, upon exploration of the demographical information gathered, the
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results did not reveal any obvious differences between the groups apart from language proficiency
which will be considered next. Therefore, the absence of participants’ languages showing any clear
answers, suggests that there may be other factors influencing the results which | may not have
gathered. This is therefore an interesting idea for future investigation. Furthermore, the other
known languages of participants may influence their listening ability and therefore influence their
scores. However, due to the results in this investigation, more demographic information could be
collected in the future. The idea of language knowledge influencing understanding was investigated
by Kiamanesh et al. (2023), although they found that whilst native speakers performed better, their

two non-native groups performed similarly in how much audio affected them.

Another way the groups may have influenced the scores is from the proficiency level. This is the
most obvious explanation of the results; however, it could be a limitation of my randomisation
implementation. As shown in Figure 2 in the methodology chapter, the participants in Branch 1, who
saw Text 1 in the reading only condition and Text 2 in the reading-whilst-listening condition, had a
higher language proficiency distribution and therefore showed an increase with audio being added.
Whilst the participants were randomly allocated, Branch 1 gained more participants at C1 level with
there being 12 at C1 compared to 6 in Branch 2. Consequently, despite the statistical tests being
implemented for the texts rather than the branch, there is still evidence of this group benefiting
from the addition of audio more than the other branch. Therefore, there is a potential limitation in
how the groups were split leading to this split influencing the scores. Collins et al. (2020) and La Caze
et al. (2011) both explain the benefits of randomisation and the fact any randomisation is good
despite the risk of accidental differences, particularly in smaller sample studies. An alternative for

future studies could be to use stratified randomisation.

Another aspect could be due to the tests themselves. All participants completed the same 12 tests
with the participants being shown the questions immediately after the texts. However, an
unexpected finding when looking at the data was that question 5 for Text 2 caused the most
incorrect answers for both groups. Whilst this may not have influenced the whole results, it
demonstrates that the texts may have caused the difference in results if there was
misunderstanding. The question was, “Of course, people rarely want to change their voices ----, even
if it was possible.” The four answer choices to fill this gap were adapted from the workbook, but the
answer was written in the text, and they had two similar options for the word choices for the
participants to choose between: “completely” which was the correct answer, and “slight” which was
incorrect both grammatically and with the text however was the 2nd most chosen answer. Whilst
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this was overall the hardest question, and therefore it was not the sole reason this group performed
worse than the other, it is still something worth noting. This is especially obvious as, with closer
focus on the group's answers, Text 2 proved harder for the group with audio overall compared to

when Text 1 had audio.

Another reason that there was no effect and there was an influence on the answers when reading-
whilst-listening for Text 2 could be because of cognitive overload. This may not be the most likely
possibility; however, it is still an interesting point to consider. The questions themselves were not
read out with audio to the participants like the texts were; however, previous literature by Kim
(2020) found that participants preferred the addition of text-to-speech for easier texts rather than
more difficult ones. As mentioned in the methodology section 2.4.5, Text 2 was deemed to be
slightly more challenging than Text 1 due to a consideration of the vocabulary and tenses covered in
the text compared to those in a B2 level workbook. This text was therefore deduced to be more a
low C1 level or very high B2 and therefore, is the more challenging text out of the two. Kim’s (2020)
findings are therefore replicated in this experiment with audio being more helpful for the easier

text.

It is possible that the way in which this study implemented the simulation of ClaroRead was
ineffective, and that if we had been able to give each student a copy of the actual software we
would have found it to be beneficial for comprehension. Whilst, in this experiment, the software was
implemented in the most natural way with the constraints, the rigid nature of the audio by it being
prerecorded and unable to be implemented in person, could have led to these results. In this
experiment, ClaroRead software was added to the text by the investigator. This was then recorded
three times and the recording of the text was uploaded into the experiment. Therefore, the
participants were unable to utilise the software in the most beneficial way for them. Whilst changes
were made compared to previous studies with the addition of speed and the text highlighting, every
participant is individual and therefore may have different needs that were not met. This is what Mok
(2023) found with her experiment. Of her 5 participants, 3 mentioned that the reading-whilst-
listening condition was not the right speed for them and therefore it created more difficulties rather
than aiding comprehension. In the current study, we aimed to avoid this difficulty by allowing
participants a choice of audio speed. However, this may still not have been sufficiently flexible and
participants may still have not had audio that was at an appropriate speed for them. Additionally,
the use of the screen ruler, or even the choice of using Hollie, a British female audio voice, may have
influenced the enjoyment and usefulness in this study.
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Finally, an acknowledgment must be made that null results do not mean we know the null is true.
Despite 45 participants from a range of backgrounds taking part, the experiment still may not have
had enough power to show the anticipated results and if there were more participants, or a smaller
demographic sample that focusses on one area of population in a larger number, a positive effect
may be established. It might be that if there had been a large enough sample, an audio benefit in
both texts may have been seen. As shown by Amer (1997), having a larger sample size of students
being read to by the teacher compared to other studies, led to more comprehension in the

students.

The second possibility is that additional audio during reading, while helpful for first language dyslexic
students, is not in fact beneficial for additional language learners. If this is the case, it would be an
extremely interesting finding when there is research to show reading-whilst-listening is beneficial for
first language speakers. However, it could still be the reason for the results found in this experiment.
One reason could be due to second language learners typically finding listening harder than reading
(Melby-Lervag & Lervag, 2014). Rintaningrum (2018) explained this in their study when they looked
at 40 student surveys to find out what students exactly find difficult about listening to English.
Verhoeven (1990) also demonstrated that listening is challenging due to the age difference of
learning; children learn to read once they already know some language, whereas we learn additional
languages at the same time as learning to speak and therefore the text needs to be at the same level

as the language knowledge.

Another reason on this same area is on comprehension itself and how this could be due to additional
language learners traditionally finding listening comprehension harder than reading comprehension.
Rubin (1994) examined this and explained how comprehension needs to be engaging for participants
and learners so they can benefit more from the skill. Despite the audio being used alongside reading
in this study, the addition of the audio may have hindered participants and made them focus more
on what they were hearing, resulting in a struggle between the skills being tested. The idea that
listening comprehension being harder for second language learners is something that also could be

further researched.

Cognitive overload could be another factor at play here. Whilst previous research in second language
learning has found that reading-whilst-listening reduces cognitive load and that having multiple
aspects of input can assist learners (Mayer & Moreno, 2023), there is also evidence that reading-
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whilst-listening can hinder cognitive load due to the dual-input. Moussa-Inaty et al. (2011) also
found this in their second language study where reading alone lead to the most gains. Whilst the
addition of audio can be useful for learners, each learner is individual and therefore the audio may

need to be tailored for them to make sure they are gaining the most.

Furthermore, as found by Malone (2024), when reading silently/aloud participants can go at their
own speed and check vocabulary, whereas, when using audio to facilitate reading comprehension
you must go at the speed of the audio, and it is more challenging to pause and look up unknown
words. Therefore, when presented with unknown words in these texts, the addition of audio may
not have facilitated understanding and instead created more hinderances. In this case, adding audio
would not be helpful for learning and comprehension due to the terminology being unable to be
comprehended anyway. This is an important point in relation to the differences between first and
second language learning. In a student’s first language, it is typically assumed they know most of the
words they are reading in their spoken form, but in additional languages, when dealing with novel

words they might not know the spoken form and therefore the addition of audio would not help.

RQ2

Research question 2 investigated whether there is a difference between those who could potentially
have a learning difficulty (dyslexia) and those without. The results of this experiment were the most
surprising because of the contrast to previous research. The mean scores for this test showed a large
increase for Text 1 when audio was added (Mdn went from 3 to 5.35) however, Text 2 showed a
decrease again (Mdn went from 4.88 to 4.14). Due to the number of participants who scored high
enough on the indication tests being so small, and the interesting mean scores, a Spearman’s Rho
was performed on all participants to try to see any correlations. The results of this correlation test
showed no correlation between the dyslexia indication total score and the difference score between
the text that had audio and the text without for each participant r(45) = [-0.097], p = [0.527]. Whilst
the texts were in-line with the previous research question and those participants with dyslexia
benefitted for Text 1 and not for Text 2, this result did not align with prior research. The results of
this question may be due to the small sample size who scored high enough on the two dyslexia
probability tests, however, this may have been due to the tests being performed in English, as will be

discussed more in the limitation section.

As previous research (Chai & Chen, 2017; Wood et al., 2018) has often found, dyslexic learners in

both their first and second languages often benefit from reading-whilst-listening. The use of text-to-
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speech is common and promoted and leads to comprehension gains for this group of learners.
Therefore, the surprising results in this study may be due to the sample size and the implementation

of software.

RQ3

This research question looking into which speed participants chose to use for the reading-whilst-
listening modality, is very specific to the participants due to fact the allocation to groups in this
section is not random. Participants chose which speed group they wanted to be a part of and so the
groups were created specifically, and results cannot be generalized. For Text 2, all participants chose
to use the default speed: speed 0 according to ClaroRead Plus’ speed settings. Text 1 did have more
variation with at least one participant choosing each speed option, however the majority still chose
to use speed 0. No statistical tests were able to be completed due to the split of participants in each
group being small, however, the sum of participants choices were calculated and findings showed
that more participants chose the faster speeds. The mean score was higher the faster the speed
although score difference was minimal. One possibility for this result may be that all participants

have chosen the best speed for them, as they were meant to.

Due to comments made in previous literature, this question was included and investigated. Both
Lionetti and Cole (2004) and Mok (2023) have shown that the audio speed is important when
reading-whilst-listening. Mok (2023) had 3 participants mention their discomfort with the audio
speed which hindered their learning. Lionetti and Cole (2004) did prove that the different audio
speeds did not influence the scores, however, they did influence participants’ comfort.
Consequently, in this experiment, | wanted to allow participants to have more volition in the
experiment, in comparison to these examples, allowing participants to choose which speed gave

them the most confidence.

Conclusion

When considering the relationship between the results of this experiment, the findings of previous
research and the research questions themselves, it is safe to say that no assumptions can be made.

There are so many mixed results, even in experiments themselves.

Similarly, when thinking of the themes throughout this dissertation, it appears that the expectation
of reading-whilst-listening leading to an increase in reading comprehension is something that

possibly needs further exploratory investigation to find a strong conclusion on whether reading-
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whilst-listening directly benefits second language speakers or not. Benefits of this study included the
wider demographic and the choice of audio speed, however, further research is needed and a
balance between the language level of the speaker and the input needs to be the same. This
conclusion all depends on each individual learner and their own choices and requirements,

therefore, the variations in person need to also be studied and accounted for more closely.
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6. Conclusion

In this dissertation, | have investigated whether there is an immediate comprehension benefit for
reading-whilst-listening using text-to-speech software. The three research questions helped
differentiate the different areas of the study and below will be a short evaluation of the success in
answering these questions. Data was gathered using an online experiment builder, Gorilla.sc. The
data gathered from this two-part counterbalanced experiment was analysed using SPSS to evaluate
the influence, scope and value of this research. This section will summarise the findings and evaluate
the experiment including reference to limitations and will provide avenues for future research

before examining the pedagogical implications.

6.1 The research summarised
This investigation was led by two main hypotheses and one additional question. These hypotheses

are restated below, with the key findings of the results summarised.

RQ1: Is there a comprehension benefit for English language learners when listening to a text as they

read it compared with reading alone?

The results of this section show inconclusive data on whether reading-whilst-listening helps second
language comprehension or not. The mean scores for Text 1 show an increase and the mean scores
for Text 2 show a decrease when audio is added. Therefore, it cannot be confidently stated whether

it improves learning.

RQ2: Is there a difference between those who could potentially have a learning difficulty (dyslexia)

and those without?

The results of this hypothesis were hard to address because there is no discernible difference
between those who were likely to have dyslexia and those without. Of the participants, only a small
sample fit within the criteria and therefore there was not enough data to fully test. Therefore, no
evidence of reading-whilst-listening benefitting learners with a learning disability was

established. However, another reason could be that the participants answered the questions in
their additional language they were learning and so, the benefit could be for everyone rather than
just the select few. In this experiment, a correlation was not found between those who potentially

have dyslexia and their score when audio is added.
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RQ3: Which audio speed do learners prefer to use when given a choice?

This question was an additional factor into this experiment due to comments made by participants in
previous experiments (see literature review section 3). It was believed that participants would prefer
having multiple speed options depending on which they found most helpful. The surprising result
was that most participants chose audio speed 0 — the equivalent to normal speech, with audio speed
+25 being the second most popular. All participants in Branch 2, where Text B had the audio, chose
audio speed 0 and therefore all statistical tests were only performed on Branch 1. The means

revealed no major correlations.

6.2 Pedagogical implications
From this research, some preliminary pedagogical implications can be drawn due to the result from
RQ1 where it was found that there is an added benefit for the comprehension text scores of

language learners using text-to-speech software alongside reading.

The results suggest that learners should be encouraged to read whilst listening to text as the
additional input allows for a more detailed comprehension. The software used in this experiment
could be implemented in classroom computers which allow students to use the software during
English language instructed lessons. Additionally, a recording of the text using the software could
also be shared with the students, allowing them to utilise the benefits without having to download

anything.

6.3 Limitations and future research

Finally, there are limitations to this experiment, and these will now be discussed with implications

for future research.

Firstly, participants had a limited audio speed choice compared to if they actually had the software.
Therefore, whilst there was more choice granted to the participants than in previous studies,
allowing them to decide which they believed would be most helpful and potentially limiting the
problems of the audio speed found in the past, the issue was more rigid than it would be in a real-

life situation.

Furthermore, the way the software was implemented meant that all three ClaroRead Plus additions

were all used and implemented by the researcher: the audio sound, the addition of the text-to-
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speech and the coloured line. Due to financial constraints, the participants were not each granted
access to ClaroRead Plus, and therefore could not implement the software themselves, meaning that
the additional changes that are allowed to be tailored to each person were not present, and so the
software was a limitation in itself. This is not a completely unbiased data set subsequently, due to
the restriction of the recording of the text using the software. The impact this may have on the
dataset is that some participants may still have had problems with the audio, the colour of the
overlay may have created more distractions or the addition of the audio itself may have had
technical issues. Whilst this was deemed to be an acceptable way to implement the software for this
experiment, future research may provide each participant with their own software, allowing them to
make their own choices on the voice, speed and volume and allowing them to follow the text with
the ruler more closely. The main point of this idea is that if participants had been provided their
own software and been able to tailor the application themselves, then | believe their comprehension
would have been better and there would have been even greater differences between the
conditions. Therefore, the small effect size, despite it being a larger study than previously

performed, may reflect the limitations of my implementation of ClaroRead software.

Additionally, this research is believed to be the first wide-scale experiment with participants from
multiple demographics. Therefore, more research is needed to verify the results. However, despite
the diversity in the participants, there was a discrepancy of language and cultural representation.
Some groups had 1 participant who spoke a language, whilst others, like Italian, had 19. Future
research should aim to replicate the findings with different participants and a more equal sample
spread. This research also had more participants with a higher language proficiency in one group,
despite attempts at randomisation. Therefore, future research could investigate whether the

unbalanced language proficiency in groups led to the results.

Whilst this experiment was focused on second language proficiency, testing the participants in
English as well as having the texts in English may have influenced the results as well. This limitation
may be small, however, it could have provided additional challenges for the learners. Consequently,

future research could tailor the experiment so the tests are in the participants first language.

Another area of research should focus more on the addition of text-to-speech over a longer period
of time. In this experiment, time constraints meant that the comprehension of the texts could only

be tested the once, immediately after participants read the text. It would be interesting to see if a
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longitudinal study would identify whether regular, continuous use of reading-whilst-listening skills

leads to benefits in learning and retention of the vocabulary and knowledge.

Furthermore, whilst every attempt was made to prevent differences, with a counterbalanced study
where the participants were randomly allocated between groups and all participants saw both
conditions in different texts, there may still be group bias present in the results. Demographic
distribution and language knowledge may influence. Similarly, whilst counterbalancing is deemed an
effective way for data to be controlled in this experiment, it may not eliminate all external factors.
Participants may still be fatigued, bored or the effect of order may still influence results. Therefore,
an idea for future research is to repeat the experiment with different participants with breaks,

different orders and pre-testing of their knowledge.

Finally, whilst it has been shown that reading-whilst-listening can have a benefit for these
participants when used in their own time and used with headphones, it would be interesting to see if
there is still a benefit in a more controlled classroom setting. Due to socio-economic factors of pupils
and learners around the world, there may be technological divides preventing some students from
using this software when not in classrooms. Therefore, future research could investigate other ways
this technology could be implemented to see if the benefit is present in other situations, especially

with the cost factor of providing every student with text-to-speech software.
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Appendix 2: Text 1

Dr Tomas Streyer looked around the control room at his team of scientists and engineers. He was
pretending to be calm, but he was both excited and terrified. The next few minutes would be the
starting point of years more research towards understanding the secrets of how the universe began.

He looked out of the window at the beautiful blue summer sky and took a deep breath. ‘Ready,” he
said, and pressed the first button, bringing to life the complicated computers and machines around
them. ‘Set,” he said, and pressed the second button, switching on the huge particle accelerator that
lay in a huge underground laboratory, deep beneath the towns and fields of Switzerland. ‘Go, he
said, at exactly twelve o’clock, and pressed the final button. For a second, everything went absolutely
black, as if he had gone blind. Tomas cried out in shock, but the lights were already on again.
Whatever that was, it was not supposed to have happened. ‘Everybody check the systems!’ he
ordered, but nothing seemed to be wrong with them. The experiment was working, just as he had
hoped it would. ‘Look outside,” said Tomas’s assistant in a frightened voice.

Instead of the perfect summer day of five minutes ago, the sky was darker than the blackest night.
The sun disappeared.

People were shouting and screaming, calling their families on the telephone, afraid they had all
suddenly disappeared too. Tomas ignored their noise. He sat at the main computer and started
reading the data from his experiment. Nothing there explained what was happening. He rushed for
the exit, his team running behind him until they were all outside the laboratory building. Everyone
else in the research centre was outside, panicking and confused. They were using the screens and
torches on their mobile phones to see where they were going, waving them around like giant
fireflies. Several people got in their cars and turned on the headlights, driving them to the entrance
to make a small area of brightness in the dark for everybody to crowd together. When the street
lights turned on, some people cheered, but most of them were still frightened. Then, almost twenty
minutes after Tomas had started his experiment, without warning the sun reappeared in the sky,
warm and yellow, and the black sky turned blue again. But hours later, when night fell again, no one
was celebrating. Because although the moon rose as usual, there was not a star to be seen.

No one wanted to know what Tomas had intended to happen. No one wanted to know what his
research had been about. What did that matter? All they cared about was what had happened. He
had stolen all the stars — or that’s what the newspapers said. And when they put him on trial, that’s
what they charged him with: stealing the stars.

He pleaded ‘Not guilty’.

‘So neither you nor your experiment stole the stars from us,’ said the lawyer. ‘No,” Tomas said. ‘You
just made it so that we can’t see them anymore.” After a long pause, Tomas sighed. ‘Yes.” The lawyer
raised an eyebrow. ‘How is that any different?’ Tomas didn’t have an answer, not one anyone would
understand anyway. He had an idea, but it would take years to prove it. Instead, he changed his plea
to ‘guilty’.

The trial gave the world someone to blame for what it had lost, but sending Tomas to prison for years
wouldn’t change anything. Instead, they gave him a fake punishment. Tomas was sentenced to work
at the abandoned Extremely Large Telescope in Paranal, Chile.

Each evening, he would watch the sun go down. It vanished below the horizon exactly eight minutes
and twenty seconds after it actually descended below the curve of the Earth. The laws of physics
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remained the same, much to Tomas’s relief. Light travelled at the same speed it always had. He
hadn’t changed reality that much. His idea was that if light travels at a certain speed maybe the
absence of light travels at the same speed. There was no way to prove his belief. So he had to wait.

High in the mountains of Chile, Tomas continued to watch the night. His enormous telescope
pointing towards a particular point of the sky, even though it was always just as empty as every other
part. For 1,596 black nights — nearly four and a half years — there was no change to the night sky.

But that was OK. It didn’t disprove Tomas’s idea, it supported it. Tomas thought about the absence of
light passing the sun and continuing out towards the edge of space. It would take 1,596 nights to
pass the nearest star, and another 1,596 nights for that star’s light to reach the Earth again.

And then one night, almost nine years after the disaster, Tomas looked up from his telescope and saw
Alpha Centauri twinkling back at him. The first star. He wiped the tears from his eyes and made a
wish. Billions of other people’s wishes followed right after it.

Appendix 2.1: Text 1 questions

1. Just after the experiment, who could explain what had happened?
= Thomas
= Thomas’ assistant
=  The lawyer
= Noone
2. What could be seen after 20 minutes?
= No light at all

=  Thesun
=  The moon
=  The stars

3. What was the problem with Thomas’ theory?
= He did not have the right equipment to prove it.
= |t needed time to prove right or wrong.
= He was not sure it was worth investigating.
= He did not know how to do the calculations.
4. Why did it take almost nine years to see the first star?
= Thomas did not look at the sky every night.
= Thomas was looking at the wrong place in the sky.
= |t took nine years for Alpha Pegasi’s light to be seen.
= |t took four and a half years for the darkness to pass Alpha Centauri and four and a
half years for its light to reach Earth.
5. Choose the correct word for this gap:

He sat at the main computer and started ___ the data from the experiment.
= Read
= Reading
= Sight
=  Looks

6. Choose the correct word for this gap:
Thomas changed his ___ to guilty in the end.
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= Plea

=  House
=  Guess
=  Begging

Appendix 3: Text 2

**What does your voice say about you?**

It’s not what you say, it’s the way you say it that matters. There is a lot of truth to this statement.
Your voice reveals a lot more about you than you think, and other people are quick to make
judgements about you on the strength of your voice alone. Scientists have discovered that these
judgements are surprisingly similar, which means that when listeners hear a voice, they often agree
on the kind of personality traits they expect that person to have. For example, when they hear a
person with a nasal voice, the kind of voice that sounds as if someone has a cold, they usually agree
they are listening to a bored or complaining person.

It has also been shown that both men and women can judge physical traits such as a man’s upper
body strength correctly by listening to his voice. It is not clear what characteristics of the voice
convey this information and although it is often believed that stronger men have deeper voices, this
is not strictly true.

Our voices can also reveal our age. Children have higher-pitched voices than adults and during
teenage years the voices of both girls and boys become deeper. In boys, this change is greater and
can be very noticeable if it happens suddenly. This dramatic change is caused when the vocal cords
which control the voice become longer and thicker. Sometimes a boy may have difficulty controlling
his voice as it ‘breaks’.

What if your voice gives the wrong impression and stops you communicating as you would like to?

Well, voices can be trained and it is true that some politicians have trained their voices so they
sound more powerful. This is perhaps especially important for some female politicians, whose high-
pitched squeaky voices could prevent them from creating the serious image that they need in public
life. Other professionals, for example, teachers, are in danger of damaging their voices if they shout
too much. They could also benefit from learning to use their voices more effectively.

Of course, people rarely want to change their voices completely, even if it were possible. Our voices
are a unique part of us. We recognise familiar voices, although sometimes members of the same
family have voices that are difficult to tell apart. When you hear a recording of yourself, you may be
surprised how similar your voice is to the voices of close relatives. Friends can also speak in similar
ways. As they spend time with each other, they often pick up accents without even realising it. This
helps friends understand each other better.
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Another thing about our voices that may be hard to control is the way they are affected by both our
health and our feelings. The voice can reveal how people are feeling both physically and emotionally.
A strong voice is usually a sign of health and people will often say that someone ‘sounds well’ after a
telephone conversation, whereas when a person’s health is failing, their voice may become quieter
and weaker. Emotions can clearly affect our voices, too. It is obviously hard not to raise your voice
when you are angry and people who experience strong emotions may actually be speechless!
Additionally, your voice can tell someone how insecure or confident you are because of the pitch, but
also the rhythm. If you are nervous, our voices tend to speed up and we ‘rush through’ our words, or
we can use irregular pauses which breaks the rhythm and indicates how you are nervous.

Whatever your voice says about you, it is the first impressions that really count. Experiments have
shown that as soon as you open your mouth, your listener makes a snap judgement about your
personality. When this is positive, the expression, ‘You had me at ‘Hello’!’ is not an exaggeration.

Appendix 3.1: Text 2 questions

1. What is suggested in the first paragraph?
= Voices are never an accurate indicator of character.
= Nasal voices always mean someone is suffering from a cold.
= Different voice styles are perceived to reveal different traits.
=  Words are important.

2. What is true about men’s voices?
=  They are always higher pitched than a woman’s.
=  We can guess a man’s strength based on their voice.
= Men use less words than women.
= Other men judge male voices more.

3. How do children’s voices change as they grow?
= All teenagers’ voices become deeper.
=  Children have the deep voice.
= Female voices ‘drop’ during puberty.
= Qur voices change overnight when we are 10.

4. What did the author mean by “You had me at Hello!”
= | had to say hello.
= | would like to meet you.
=  The smile caught my attention first.
= |liked you when I first heard your voice.

5. Choose the correct word for this gap:

Of course, people rarely want to change their voices

= Slight
=  Completely
= To make it deeper.
= To a higher pitch.

6. Choose the correct word for this gap:

, even if it was possible.
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In other professions, ___are in danger of damaging their voices if they shout too much.
=  Doctors
=  Builders
= Teachers
=  Shop managers

Appendix 4: Videos

For the purpose of this appendix, all videos have been uploaded to YouTube and set to unlisted.
These links will take you to the page so they can be viewed. However, due to the nature of uploading
them on YouTube they cannot be anonymised.

Audio speed questions

-25: https://youtube.com/shorts/vfEanSLVQxA?feature=share

0: https://youtube.com/shorts/IKAwWS8E8xRG4 ?feature=share

+25: https://youtube.com/shorts/NgGfy4ylUHE ?feature=share

Text 1:
-25: https://youtu.be/2b8rwbcZZsk

0: https://youtu.be/J9LegIxBEYo

+25: https://youtu.be/ET8NtdgMU20

Text 2:
-25: https://youtu.be/PJOtw720vZk

0: https://youtu.be/aMhv60rMONU

+25: https://youtu.be/aMhv60rMONU

Appendix 5: Demographic questionnaire

There will now be a few questions to answer.
They are all OPTIONAL and just provide some additional data. Thank you.

1. Whatis your Gender?
=  Male
=  Female
=  Prefer not to say
=  QOther —Please specify:
2. What is your age in years and months?
Please answer this question with year then month - e.g. 22 years 5 months.
3. Have you ever lived in an English speaking country? If yes, which?
4. How long have you lived there?
Please write your answer as the number followed by the time: e.g. 8 months or 6 years
5. What languages do you speak?
6. How fluent would you rate yourself in all languages?
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If you can, please provide an English level using the image below if needed.

Jasn
JURIDIJOI4

C2

Mastery

very fluently, precisely and sensitively

In Most contexts

General description Cambridge English Exam

Cambridge English: Proficiency

Cl

Effective
Operational
Proficiency

Cambndge English: Advarced

Jasn
Juapuadapu|

B2

Vantage

Can use English effectvely, with some

tluency, in a range of contexts

Cambndge English: First/Furst for Schools

B1

Threshold

Can communicate essential points

and wdeas in familar contexts

RSN xseg

A2

Waystage

Can communicate in English within

a bmited range of contexts

Al

Breakthrough

Can communicate m basic English

with help from the listenes

Cambndge English: Movers

Cambr

dge Englishy Starters

Thank you for your help.
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Appendix 6: Participant information sheet
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Appendix 7: Consent form on Gorllia.sc

Fill in your consent question here

| Agree | Disagree

Please note that you may
only participate in this
survey if you are 18 years of
age or over.

0 0

If you have read the

information above and

agree to participate with

the understanding that the

data you submit will be D D
processed accordingly,

please tick the box below to

start.
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Appendix 8: Recruitment poster

Volunteers needed for an investigation to see whether
listening whilst reading helps immediate comprehension

compared with just reading in L2 English learners.
Ethics Approval Reference: c18-24HT-Educ-015

The aim of the research is to see if it is helpful to comprehension if we listen to
a text at the same time as reading it, in comparison to just reading. The
objectives are to investigate whether technology provided to dyslexic
university students to see is also useful for second language learmners in their
comprehens

We are looking for non-native speakers of English, aged 18 and over, to take
part in an online experiment. To take part, we ask that you are
B2fintermediate level of understanding and above.

You are invited to participate in an online study for 1 session. The session will
take about an hour of your time. Participants read a short story before
answering some comprehension guestions. Another story will be shown with
accompanying audio, and you will again have some comprehension guestions
to answer. Additionally, two tests to check your understanding of English will
be performed. No backpround knowledge is required. In the experiment, some
basic questions will be asked about your language level, age and gender.

In the data you will be identified by a pseudonym, not your real name. We will
give you this pseudonym when you email to ask if you can take part. If you
complete the study, you will have the opportunity to be entered into a raffle
with the po! lity of to winning a £100 voucher. We will use a random
number generator to select a participant at random to receive the woucher.
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store your name and email address with your pseudonym in a linkage file
which we will keep during the experiment (but delete at the end). If you prefer
to opt out of the prize draw let us know. In that case your email, and any
identifiable information, will be deleted as soon as you have completed the
study.

If you are interested, please contact Jade Greenway: jade.g =
hug saying you are willing to participate and whether you would
like to be induded in the prize draw. There is no obligation to take part.
Thank you!

Appendix 9: Dyslexia questionnaire

This came after the sentence verification task and participants were provided scaled slider with rarely
on one side and always on the other.

| now have a short questionnaire for you to complete. Feel free to leave questions blank if you would
like. Thank you.

Do you confuse visually similar words such as cat and cot?

Do you lose your place or miss out lines when reading?

Do you re-read paragraphs to understand them?

Do you get confused when given several instructions at once?

Do you find it difficult to find the right word to say?

How easy do you find it to sound out words such as e-le-phant?
When writing, do you find it difficult to organise thoughts on paper?
How easy do you find it to recite the alphabet?

How hard do you find it to read aloud?

10. Did you learn your multiplication tables easily?

Lo N R WNPRE
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Appendix 10: Email template to schools

To whomever this may concern,

| hope you are well. My name is Jade Greenway and | am a Master of Science student at the
Department of Education at University of Oxford.

| am working on my dissertation at the moment, and | am wondering if you would be willing to
forward my experiment in the coming month to some of the English Learners at your school.

The experiment is performed online using the platform Gorilla.sc. It is an investigation to see if using
text-to-speech software has an immediate benefit for English language learners. There will be 2 tests
to see what their language understanding is like, and then 2 comprehension tests based on articles.
In total, the experiment should take about an hour for the participants. There will be no identifiable
data collected from the participants. Whilst they are able to withdraw from the experiment at any
point in the process, once the students have submitted the data at the end of the intervention via
Gorilla.sc, | will be unable to withdraw the data from the experiment due to the lack of identifiable
information. | will make this clear to the participants on the test before they take part. My hope is
for the participants to be aged 18 and over with a language level of around B2.

If you have a concern about any aspect of this research, please contact me at jade.greenway@st-
hughs.ox.ac.uk. Or my supervisor Dr Elizabeth Wonnacott at
elizabeth.wonnacott@education.ox.ac.uk and we will do our best to answer your query. | will
acknowledge your concern within 10 working days and give you an indication of how it will be dealt
with.

Thank you for your time, | hope you would be willing to help me out with this dissertation.

Kind regards,

Jade Greenway
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