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Abstract

Given the pandemic-induced mass transition to online learning worldwide, instructional
practices are being adjusted to new realities such as reduced schedules and increased reliance
on technology. It is therefore important to develop an understanding of instructional practices
that are well suited for such contexts. In this study, we aimed to evaluate the feasibility of using
Relay Reader™, a digital application for reading books and other printed texts, to implement a
technology-based supplemental extensive reading program in a fully remote English as a
foreign language high school context using data collected at a high school in Chile. The detailed
case study suggests the approach is highly feasible and highlights the importance of
understanding the digital learning preferences of different students.

Keywords: COVID-19, Relay Reader™, TOEFL Junior® Standard, digital app, reading,
learning preference, technology in distance learning, English as a foreign language (EFL), Chile,

secondary education
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V. Timpe-Laughlin et al. Exploring the Use of the Relay Reader™ App With Young EFL Learners

Reading in the target language is one of the key skills that second and foreign language
learners need to acquire and practice. Students typically learn to read by engaging in reading
activities. A particular form of reading practice is extensive reading (ER) or uninterrupted
sustained silent reading. Grabe (2009) noted that ER “requires each student to read a book at a
designated time for a period (usually 15—-20 minutes) that is not interrupted for any purpose”
(p. 327). Additionally, Nation (2008) highlighted that during ER, learners “should be reading
with their attention on the meaning of the text rather than on learning the language features of
the text” (p. 50). In other words, ER involves reading longer texts for enjoyment either inside or
outside of the second/foreign language (L2) classroom with the primary goal of developing
general L2 reading skills.

Research has shown that ER can have several benefits for first language (L1) and L2
learners, including gains in vocabulary, reading comprehension, and other literacy skills (Elley,
1992, 2001; Elley & Mangubhai, 1983; Grabe, 2009; Guthrie et al., 2001; Horst, 2005; Nakanishi,
2015; Nation, 2001; Schmitt, 2008). Although ER can only occur if about 95% of the words in a
text are already familiar to the learner or at least do not constitute a burden to the learner
(Hsueh-chao & Nation, 2000), studies in the context of L2 instruction have found that
vocabulary tends to be learned every time a learner encounters a new word while reading
(Nation, 2008). With regard to reading comprehension, research shows that amount of reading
is associated with reading comprehension achievements (Grabe, 2009) and, in particular,
reading fluency (Perfetti, 2007). Additionally, Tsang (1996) and Hafiz and Tudor (1989)
demonstrated that ER in the target language improves L2 writing skills. Hence, several studies
have reported positive results associated with ER, including proficiency gains in various
language-related skills.

In addition to language-related benefits, ER has been found to be more motivating than
traditional textbook-oriented reading instruction (Cox & Guthrie, 2001; Day & Bamford, 1998;
Grabe, 2009; Guthrie et al., 2001). For example, Day and Bamford (1998) reviewed ways to
promote ER in the classroom. A particular aspect they highlighted as motivating for students
was a focus on reading-fluency activities, including having the teacher read aloud to the

students and multiple re-reading of the text. The motivational element of ER and the promotion
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of fluency may be rooted in how the teacher sets up the reading experience as well as in the
text types. For instance, research has pointed out that the dyadic read aloud in collaboration
with an experienced reader provides a scaffolding structure and guidance that may boost
motivation among less proficient readers (Mehigan, 2020). Additionally, in the context of ER
experiences, students tend to read authentic texts rather than short, often decontextualized
reading passages tailored to L2 learners that are commonly found in textbooks (Siegel, 2014).
These aspects may increase motivation for reading and, by extension, fluency, which tends to
be an artefact of the amount of reading that students engage in.

However, despite the widely documented evidence in favor of ER, there are relatively
few carefully controlled experimental training studies, in particular in L2 reading contexts
(Grabe, 2009). Whereas many ER studies have focused on L1 readers, only a few studies have
investigated L2 learners, with even less research carried out with young L2 readers! (Tanaka &
Stapleton, 2007). For example, Nakanishi’s (2015) meta-analysis showed a “lack of younger
participants in ER research” (p. 30). He noted that more than half (56%) of the participants in
studies that investigated ER in the L2 were university-level students. Although his findings show
greater effects of ER in older learners, he argued that “it could also be more valuable for
younger participants; studies (e.g., Hafiz & Tudor, 1989; Tsang, 1996) have shown that it might
improve reading proficiency and develop the joy of reading at an earlier stage of learning”
(Nakanishi, 2015, p. 31)—a line of research we would like to expand with this study.

Among the few studies carried out with young learners, several studies have focused on
out-of-school ER reading, using reading logs or questionnaires to investigate students’ ER
experiences and activities. For example, in the United States, Anderson et al. (1988) examined
the reading logs about daily out-of-school reading activities that 155 fifth graders kept for
durations ranging from 8 to 26 weeks. They controlled for students’ reading abilities in Grade 2
and found that the amount of extracurricular reading, especially the reading of books, was the
best predictor for gains in reading achievements. Similarly, Tanaka and Stapleton (2007)
conducted a study of English as a foreign language (EFL) ER with 96 Japanese high school
students for a period of 5 months. They included more of an in-class focus insofar as teachers

read short reading passages to their students during the first 5-10 minutes of each class.
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Additionally, they clarified unknown words and vocabulary. Then students were tasked to read
the same passages again at home. Compared to a control group who did not receive teacher
instructions or guidance while reading, the experimental group also showed higher reading-rate
increases as well as better reading comprehension. Although these studies provide initial
insights into the implementation of ER in the context of the EFL classroom in general, we are
not aware of studies that focus on ER in distance or remote? EFL teaching and learning
contexts, that is, in contexts that have become increasingly important since the COVID-19
pandemic where students are not learning EFL face-to-face with a teacher inside the traditional
brick-and-mortar classroom.

Finally, previous studies that have investigated ER in L2 education used paper-based
books, not technology-mediated texts. Research that has focused on technology in the context
of L2 reading has mainly examined the use of support features such as concordances, hypertext
glosses, and e-dictionaries to aid vocabulary learning (Cobb et al., 2001). To our knowledge, no
studies exist that investigated ER experiences in which students used tablets or smartphones,
tools that are used by the majority of adolescents and whose use has increased during the
COVID-19 pandemic (Vogels et al., 2022) to deliver reading passages.

To summarize, despite strong empirical evidence of the benefits of ER practice, Grabe
(2009) noted that “it is extraordinary that extensive reading is still treated as a fringe issue in L2
reading instruction” (p. 328; see also Renandya & Jacobs, 2002). Also, given limited research in
L2 ER practices as well as the increasing use of online learning tools to meet the challenges of
pandemic-induced learning environments, a focus on technology-mediated ER (using tablets
and smartphones—devices that are becoming increasingly prominent in L2 learners’ real-life
contexts) may not only advance the knowledge base and add to previous research, but also
provide a solution that could aid with the implementation of ER in L2 instruction, especially in
times of remote teaching and learning.

In this study, we implemented an ER program in a fully remote EFL education context in
Chile using Relay Reader™, an application that allows students to read a book. In doing so, they
can take turns reading and following the text with a highly proficient English-speaking human

narrator. To explore students’ reading in the application as well as their and their teacher’s
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opinions about the technology-mediated reading experience, we put forth the following two
research questions:

1. To what extent do students engage with the Relay Reader application?

2. What are the teacher’s and students’ perceptions of the technology-mediated ER
practice, in particular with regard to the feasibility of implementation, complexity of

the reading passage, and perceived student motivation?

Method

To explore the research questions, we used the Relay Reader app
(https://relayreader.org/; Madnani et al., 2019), a reading and listening application that allows
readers to read a book, taking turns with a highly proficient English-speaking human narrator.
The app is available as a web-based or mobile app (see Figure 1). It featured the book The
Adventures of Pinocchio by Carlo Collodi translated by Della Chiesa, a 130-page 39,000-word
unabridged literary classic.®> When readers interact with the app, they can listen to the human
narrator, following on the screen as text is highlighted when it is read (see Figure 1, a). Then
they read aloud their passage (see Figure 1, b). The default setting is an alternation between
200 words read by the narrator and 150 words read by a user (see Figure 1, c). The app has
several features that allow readers to (a) replay and listen to the narrator read the same
passage or parts of it several times, (b) listen to their own reading, (c) listen to the narrator read
their passage, and (d) re-record themselves reading their passage multiple times (see Figure 1,
d). Additionally, readers are frequently asked comprehension questions about the story that
are intended to help them stay focused (see Figure 1, f)—readers respond to two questions
after every other reader turn. For the default setting described above, this corresponds to
about two questions per 700 words of running text or, roughly, one question per page. Finally,
readers can access their reading history that shows progress in terms of how much they read,
how far they have progressed in the story, and how long they have been reading (see Figure 1,
e). The app logs activity (timestamps for listening and reading turns, responses to questions),
records the oral readings, and automatically generates performance indices such as accuracy
(proportion of words on the page read correctly) and fluency (the number of words read

correctly per minute).
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Figure 1. Relay Reader’s Design Features
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CHAPTER 6

If the poor Marionette had dangled there
much longer, all hope would have been lost.
Luckily for him, the Lovely Maiden with
Azure Hair once again looked out of her
window. Filled with pity at the sight of the
poor little fellow being knocked helplessly
about by the wind, she clapped her hands
sharply together three times.

At the signal, a loud whirr of wings in quick
flight was heard and a large Falcon came
and settled itself on the window ledge.

“What do you command, my charming
Fairy?" asked the Falcon, bending his beak
in deep reverence (for it must be known that,
after all, the Lovely Maiden with Azure Hair
was none other than a very kind Fairy who
had lived, for more than a thousand years, in
the vicinity of the forest).

“Do you see that Marionette hanging from
the limb of that giant oak tree?"

"I see him."”

“Very well. Fly immediately to him. With
your strong beak, break the knot which holds
him tied, take him down, and lay him softly
on the grass at the foot of the oak.”

The Falcon flew away and after two
s (n) o
v

entures of 0% completed Chapter 6

Pinocchio

(a) Text read by narrator is

highlighted

(d) Replay and re-record

At the unexpected apparition, no
one dared even to breathe. One
@ could almost hear a fly go by.
Namator  Those poor Marionettes, one and
all, trembled like leaves in a storm.
“Why have you brought such
excitement into my theater; " the
® huge fellow asked Pinocchio with
the voice of an ogre suffering with
Mo acold.

“Believe me, your Honor, the

fault was not mine."
“Enough! Be quiet! I'l take care

O of you later.”
= As soon as the play was over,
% he Director went to the kitchen,
where a fine big lamb was slowly
turning on the spit. More wood
was needed to finish cooking it. He
called Harlequin and Pulcinella
Delete. and said to them:
recording “Bring that Marionette to me! He
looks as if he were made of well-
seasoned wood. He'll make a fine
fire for this spit.”

My answers

Harlequin and Pulcinella hesitated a bit.
Then, frightened by a look from their master,
they left the kitchen to obey him. A few
minutes |ater=—tey=—retarmes, carrying poo”

functions

gasp. But after three hours the Marionette's
eyes were still open, his mouth still shut and
his legs kicked harder than ever.

Tired of waiting, the Assassins called to
him mockingly: “Good-by till tomorrow.
When we return in the moming, we hope
you'll be polite enough to let us find you
dead and gone and with your mouth wide
open.” With these words they went.

A few minutes went by and then a wild
wind started to blow. As it shrieked and
moaned, the poor little sufferer was blown to
and fro like the hammer of a bell. The
rocking made him seasick and the noose,
becoming tighter and tighter, choked him.
Little by little a film covered his eyes.

Death was creeping nearer and nearer,
and the Marionette still hoped for some good
soul to come to his rescue, but no one
appeared. As he was about to die, he
thought of his poor old father, and hardly
conscious of what he was saying, murmured
to himself:

“Oh, Father, dear Father! If you were only
here!”

These were his last words. He closed his
eyes, opened his mouth, stretched out his
legs, and hung there, as if he were dead.

(b) Visual indicator for
readers marking their
respective reading passage

The Adventures of Pinocchio

My progress

\
28% 9%

Whole book Chapter 6
Pages read My answers
36 v | 9x
Reading time
Th2 min 5 min
Total Today

(e) Reading report

Reading Settings

Set the length of a turn for yourself
and for the narrator. Both should be
between 70 and 200 words.

My turn

Narrator turn

(c) Settings indicating the
default length of reading
turns

QUESTION

What happened when Mastro Cherry
tried to smooth the wood?

The wood fell apart into several
pieces.

He got a splinter is his hand

[ He heard a voice giggle.

(f) Comprehension
question
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In this case study, fluency estimates and comprehension (percentage of comprehension
items answered correctly) were shared with the teacher in weekly reports. Both accuracy and
the fluency measures are generated by the automated engine developed in house (Loukina et
al., 2019).

The Relay Reader app was selected for this study because the app (a) can be used with
an ER approach and (b) constitutes a freely available tool that was designed by ETS research
and is therefore in need of empirical backing. The design of the Relay Reader app allows for the
app to be used for an ER approach insofar as it includes a whole book and several features that
facilitate aspects inherent to ER. For example, as a book-length text, The Adventures of
Pinocchio provides a relatively large amount of reading material that readers can engage in for
joy, reading extensively rather than intensively. Additionally, the focus on comprehension of
the contents (i.e., understanding the plot) is prioritized over analyzing every detail (Grabe,
2009; Nakanishi, 2015). Learners, for instance, engage in quiz-like content questions that
accompany the story and consolidate understanding of the text (see Figure 1f)—thus again
emphasizing a focus on comprehension of meaning rather than linguistic form.

While Relay Reader has been examined before in in-person school and camp contexts
with upper elementary students in the United States (Beigman Klebanov et al., 2019, 2020), it
has not been investigated with students who learn EFL. Additionally, no studies have been
carried out in which Relay Reader was used with an ER approach in a remote learning context.
Hence, thus far, ETS has not been able to make claims about the use of Relay Reader in EFL
and/or remote learning contexts. The current study represents a first step into exploring a new

use case—both in terms of the population (adolescent EFL learners) and learning context.

Study Context

The study was conducted in the summer of 2020. Given the timing of the study (i.e., in
the midst of global lockdowns), finding schools and teachers who were willing to participate in
this study was particularly challenging given the increased workload for many teachers to shift
their instruction online. As such, the call for participants for this study distributed by the

TOEFL® program in two countries in Latin America was answered by only two teachers. Of the
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two teachers, only one was able to secure permission from school leadership to participate
with his students.

This teacher taught English at a high school in Chile. Due to the COVID-19 pandemic,
instruction was provided remotely. Following national and local policies and out of concern for
the students’ well-being, the number of English lessons per week was reduced considerably,
resulting in a 1-hour-long weekly English lesson for each class. The teacher’s instructional goal
with the ER program was to provide supplemental reading practice to selected students whose
English proficiency was deemed high enough to be able to read a literary book in English.

To that end, the teacher had invited 23 students with a relatively high English
proficiency and general interest in reading from across four grades (9—12) to participate in the
ER program. Students were incentivized by means of extra credit if they finished the book by
the end of the study. There were no performance requirements to obtain the extra credit other
than finishing the book. The teacher recommended about 1 hour of reading per week, but
students were not held to any schedule. The reading activity was implemented as an out-of-
class supplement; no instructional time was dedicated to discussion or review, although
communication of any issues or questions regarding the reading practice was encouraged
through the class chat. The teacher also made it clear that their reading activity in the Relay
Reader app was monitored; that is, he would be provided with reports about their reading

progress and interaction with the app.

Participants

Overall, 18 students (10 females, 8 males) and their teacher from a small private school
in Chile participated in the study. The teacher was male, between 25 and 34 years old, and had
7 years of experience teaching English to secondary level learners. Of the 23 students invited to
participate, five failed to secure parental consent and were excluded from the study. The
students’ average age was 16.1 years, ranging from 13 to 18 years of age. All participants
reported Spanish as their first and home language, one additionally listed English. Two
participants reported having lived in an English-speaking country. Students varied in their

English learning experience—some started as early as preschool, others as late as fifth grade.
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Regarding reading experience, five participants reported having read The Adventures of
Pinocchio in Spanish. Only one student had previously listened to an audiobook in English.

No monetary compensation was provided to the site, the teacher, or the students; the
reading opportunity with the new Relay Reader technology for the students and the ability to
monitor the reading process by the teacher, both provided free of charge, were the benefits for

the participants.

Instruments
In addition to engaging with the Relay Reader app, data were collected using the
following instruments: the TOEFL Junior® Standard test, semi-structured teacher interviews,

and teacher and student surveys.

TOEFL Junior Test

The TOEFL Junior Standard test measures the English language proficiency of students in
middle and high school. It consists of three parts, a listening comprehension section that
assesses the ability to listen and understand academic and nonacademic oral texts, a language
form and meaning section that measures grammar and vocabulary knowledge, and a reading
comprehension section that measures learners’ ability to read and comprehend texts written in
English (for more details see ETS, 2020). Students took a research form of the TOEFL Junior
Standard test* before they began reading in the Relay Reader app to gauge their English
proficiency, specifically reading comprehension. Of the 18 participants, 14 students took the
TOEFL Junior Standard test. The average total score across participants was 833 (SD = 32.51),
which corresponds to an English proficiency level of B1 (low intermediate) on the Common
European Framework of Reference (CEFR) with an average reading score of 279 (SD = 12.28)

and an average listening score of 286 (SD = 9.38).

Interviews
Two interviews were conducted with the teacher to gauge his experiences with and

perceptions of the Relay Reader app. The interviews were conducted in English by the three
researchers via the videotelephony software program Zoom. The first hour-long interview was

conducted 2 weeks into the study (i.e., once most students started the reading activity),
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whereas the second interview was a poststudy interview held after students had completed
their ER program (for the complete interview protocols see Appendix A). Both interviews were

audio-recorded.

Surveys
We deployed two online surveys to students (before and after the ER practice) and one

online survey to the teacher (during the ER activity). All surveys were administered in English
with questions carefully worded to ensure that they would be comprehensible for students
with an approximate CEFR level of B1 for reading comprehension in English. Additionally, the
teacher reviewed the surveys before administration in order to provide feedback as to whether
students would be able to understand the survey in English. Before the ER practice, students
were asked to complete a survey that contained questions regarding the following: reading
activities in L1 and L2 inside and outside of the classroom, English language learning practices,
motivation regarding English learning, and demographics. At the end of the ER activity, students
were asked to fill out another survey that included questions about their overall perceptions of
the ER experience, their views of the app in general as well as specific technology-related
aspects of it, and suggestions for improvements regarding the Relay Reader application.
Additionally, students had access to optional reader experience surveys embedded in the app
and available to all users—one survey after the first chapter of the book and one after the last
chapter.

The teacher survey, also administered in English, included questions about perceptions
of the Relay Reader app and the text, questions about supplement and support activities they
used while working with the app, suggestions for improvements of the app and teaching

supports, and demographic questions.

Data Collection Procedure
All data were collected between August and September of 2020. As shown in Figure 2,
we began the data collection by securing parental consent and a technology check to ensure

that the Relay Reader application would run smoothly on the students’ devices.
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Figure 2. Data Collection Process

Consent
from
parents

TOEFL Junior Student pre-

Reading with Student

Standard test survey Relay Reader post-survey

Teacher
survey
&
Teacher
interview 2

Teacher
interview 1

All students then took the TOEFL Junior Standard test, and five students completed the
prereading survey. Afterward, students read in Relay Reader for 6 weeks. During that time, the
teacher received weekly reports from the research team about the students’ reading activities.
The weekly reports included the following performance indices about each student’s reading
activities: total time interacting with the app (including frequency counts and duration of
productive and unproductive time for each student for each interaction with the app), number
and pace of reading turns, number and percentage of correct responses to comprehension
guestions, and overall reading progress across chapters. In addition to the class-level
information, the teacher was also provided with a summary of all information pertaining to a
specific student. An example of a student-specific report is shown in the Figure 3.

After completing the full reading intervention, all students were asked to fill out the
postreading survey. Five learners completed the survey. As students were engaged in reading,
the research team conducted the first interview (60 minutes) with the teacher about 2 weeks
into the study. At the end of the study, the teacher filled out a survey and a few days later
participated in a final, 60-minute interview with the research team (see the interview protocols

in Appendix A).
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Figure 3. Student-Specific Report Example
[ d
-P interacted with the app for 4 hours and 1 minute.

Most of JIlIP's time with the app was productive: JJJiJP's active reading time was 1 hour and 1 minute (25%). lllP spent 1 hour and 46 minutes
(44%) on other productive activities (listening, answering questions, reviewing reading history). AntoniaP spent 1 hour and 14 minutes (31%) unproductively.

- s current reading settings are 150 words for student turn and 200 words for narrator turn.
In total -P completed 63 reading turns. For all turns [JJlJP took the expected amount of time to read the passage.
I answered 55 out of 58 reading comprehension questions correctly (95%).

I rcad 76 pages from “The Adventures of Pinocchio”.

Data Analysis

With regard to the extent of the students’ reading activity, we first calculated the
percentage of the eligible students who actually read in the application. Then, we tallied
students’ duration of use, the number of pages read, the number of reading turns® (including
the percentage of turns with clear oral reading®), the number of comprehension questions
(including the percentage of correct answers), and the number of students who finished the
book.

Additionally, we explored whether we were able to observe any patterns in students’
oral reading fluency. Oral reading fluency was measured as words read correctly per minute of
reading (wcpm) using the automated system built for this application (Loukina et al., 2019;
Misra et al., 2021). In our analysis, we included the wcpm score for a student for a passage only
if the student’s accuracy for the passages was at least 70%. That is, we used those passages
where the system had identified at least 70% of the text of the passage in the oral reading
response. This cutoff is based on prior work showing that responses with low automatically
measured accuracy tend to yield less reliable automated fluency scores (Beigman Klebanov &
Loukina, 2021).

To explore enjoyment and perceived utility, we analyzed students’ survey responses
using descriptive statistics. Frequency distributions were produced and the mean and standard
deviation were calculated for each survey item to determine consensus or discrepancies in

opinions among students. Representative responses were extracted from open-ended survey
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responses and interviews as a way of capturing and documenting response patterns in the

words of the participants.

Results

In terms of the first research question—to what extent students engaged with the Relay
Reader application—we found that of the 18 eligible students, 13 (72%) opened the Relay
Reader application at least once over the course of the entire intervention and read with the
application on average 5 hours 4 minutes, ranging from 45 minutes to 9 hours and 18 minutes.
On average, students read 99 pages of the book (min = 17; max = 130) with eight students
finishing the entire book (130 pages). Students completed on average 89 reading turns (min =
17; max = 143) and responded to an average of 83 reading comprehension questions (min = 14;
max = 140), answering, on average, 86% of them correctly. Based on the event logs, eight of
the students replayed narrator turns during reading at least once, averaging 10.6 replays (min =
1, max = 24); four of the students replayed their own recordings, averaging 10 replays (min =1,
max = 30); and four of the students re-recorded at least one of their turns, averaging 3.5 re-
recordings (min = 1; max = 11). The student who replayed her own recordings 30 times also
listened extensively to the narrator’s readings of her turns (14 different passages, each listened
to between 1 and 4 times) and re-recorded her own reading of many of these passages (10
different passages, with one passage re-recorded twice).

Moreover, we identified a total of 921 scored oral reading turns across 13 students
(average =71, SD = 43, min =0, max = 123); one reader did not produce any scorable oral
readings. Table 1 shows the number of scored turns per chapter per student. Twelve of the 13
students started out reading aloud. As the reading went on, some of the students stopped
using Relay Reader altogether (ID01, ID02, ID03, ID0O7, ID11) and some continued reading but
stopped producing scorable oral responses at a certain point and did not resume doing so
(students ID09 and ID04 in Table 1). Six students persevered in reading out loud through the
end of the book. We note that although students could change how much they listen to and
how much they read as often as they wanted, only four of the students in Table 1 ever touched
the reading settings to move it away from the default of “200-word narrator 150-word

student.”” This explains the relative consistency of the number of turns per chapter across
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readers. In this respect, reader IDO5 stands out as having recorded more turns than the other
students in the early chapters of the book (this is the student who made multiple recordings of

some of the passages).

Table 1. Number of Scored Oral Reading Turns, per Chapter, per Student

ID 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
01 6 5 5 7 3@

02 0O 0 O

03 6 6 6 5 7 6 5 7 7 4 4°

04 7 5 5 5 7 1 7 8 1 4% 2 1 0 0 0O O O 00O
05 10 6 6 10 9 7 7 7 8 4 4 5 8 4 6 6 4 8°
06 7 5 6 6 7 6 6 7 8 4 4 4 5 8 4 6 6 4 8°
07 7 5 6 8 7 0

08 7 5 6 7 7 6 6 6 8 4 4 4 5 8 4 6 6 4 8°
09 7 44 2 1 0 0O O O O 0O O O O O O O o0 00O
10 6 3 6 7 7 6 5 6 8 4 4 4 4 8 4 6 6 4 8°
11 6 5 6 7 7 5 6 5 32 2

14 7 5 6 7 7 6 6 7 8 3 4 5 8 4 6 6 4 8°
17 7 5 6 7 7 6 6 7 8 3 4 4 5 8 4 6 6 4 8°

Note. Final chapter for all students apart from ID02 is shaded gray and marked in bold. Zeros
indicate that the student read the chapter (based on the event logs) but did not produce any
scorable oral reading. An empty cell indicates that the student quit using the app before
reaching the chapter.

@ Final chapter for all students apart from ID02 is shaded gray and marked in bold.

To further examine the longitudinal trends, we compared, for every student, average
wcpm score across all scored turns in Chapter 1 to the average wcpm score across all scored
turns in the furthest chapter for the given student that had at least three scored reading turns.®
The final chapters used for the calculation for every student are shown in bold in Table 1.
Additionally, we utilized the model from Beigman Klebanov et al. (2020) that evaluated a
number of variables for their ability to explain variance in fluency measurements in U.S. upper
elementary school children who were reading Harry Potter and the Sorcerer’s Stone on Relay
Reader. Specifically, Beigman Klebanov et al. introduced a “chapter” variable to examine any
longitudinal trends in fluency measurements and found it to be a significant predictor after
controlling for random passage and reader effects and fixed effects known to impact fluency

measurements: the complexity of the passage measured using TextEvaluator® (TE) and the
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constraints it imposes on oral production of speech captured by the words per minute rate
(wcpm) of a text-to-speech (TTS) model. The final model from Beigman Klebanov et al. (2020) is

shown below in Imer syntax (see original paper for further explanation):

wcpm ~ (1] passage) + (chapter|student)+ grade +TE + TTS + chapter

After fitting the model to their data, Beigman Klebanov et al. (2020) reported coefficients for

the dependent variables as shown in Table 2.

Table 2. Model Fit Results on Data From 35 Upper Elementary Students Reading Harry Potter

Independent variables Standardized coefficient (SE)
Grade 5 -0.733 (8.909)
TTS 4.841*** (0.932)
TE -3.036*** (0.911)
Chapter 1.278*** (0.257)
Constant 99.959*** (7.510)

Note. TTS = text to speech; TE = TextEvaluator. Dependent variable is wcpm (word count per
minute). N =1,556. Source: Beigman Klebanov et al. (2020).
*** p <0.001.

We fit the same model without the Grade variable to a set of 787 observations collected
from the 12 Chilean high school students; descriptive statistics of the data and data preparation
steps are described in Appendix B. The resulting model is shown in Table 3. Grade was omitted
since the teacher picked students for their strong English language skill relatively to peers
across high school grades, so we did not expect grade-level trends in this group of students. In
addition, given that we had only 12 students from four grade levels, it was unlikely that we
would have been able to faithfully capture any emergent grade-level trends. Indeed, adding
Grade to the model did not significantly improve the model’s fit (log likelihoods of -3282.2 vs. -
3280.5, respectively, p = 0.06). In contrast, omitting the “chapter” variable resulted in a model
with an inferior fit (log likelihoods of -3282.2 vs -3292.2, p < 0.001). We also observed that
removing the possibility of different slopes—rates of growth—across students by using (1 |

student) instead of (chapter | student) in the model resulted in a model with a significantly
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inferior fit (likelihoods of —3282.2 vs. —3289.3, p < 0.001), therefore we kept the different slopes

in the model.

Table 3. Model Fit Results Using the Current Data

Independent variables Standardized coefficient (SE)
TTS 6.139*%**  (0.860)
TE -3.804***  (0.861)
Chapter 1.235 (0.805)
Constant 116.054*** (7.734)

Note. TTS = text to speech; TE = TextEvaluator. Dependent variable wcpm (word count per
minute). N =1,556. Source: Beigman Klebanov et al. (2020).
*** p <0.001.

We observe that the general modeling results are in alignment with the prior work,
notwithstanding a different book and a different population of readers: TTS and TE are
significant predictors, with a positive coefficient for the former and a negative for the latter,
and the chapter variable enters the model with a positive coefficient, suggesting a trend toward
higher wcpm in later chapters, although the trend does not reach significance in our case (p =
0.172). This general alignment with prior results indicates good parsimony of the model.
Although the lack of significance for the chapter variable does not support a claim of
improvement as students read, we believe that the fact that the coefficient is not negative can
provide additional evidence of student engagement: Even though the reading was done at
home and there was no incentive to make an effort to read fluently, students continued
reading conscientiously throughout. Growth modeling will have to be revisited with a larger
sample of students in future work.

Another analysis we conducted as a means of exploring the appropriateness of the
reading measure was to inspect the oral reading fluency of the readers. Using the mean of the
average Chapter 1 scores used in the previous analysis, we found that, on average, students
read correctly 120 words per minute—an estimate that coincides with the fluency of a fourth-
grade student in a U.S. elementary school, according to published oral reading fluency norms
(Hasbrouck & Tindal, 2017).

With regard to the second research question—that is, the students’ and teachers’

perceptions of the technology-mediated ER practice and the application—we observed
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generally positive perceptions vis-a-vis the reading experience with Relay Reader. As shown in
Table 4, five students responded to the pre- and postsurveys. Additionally, 11 students
responded to the in-app survey questions after reading the first chapter and eight students
answered the survey questions featured in the app after the final chapter. Overall, all students
liked reading in the Relay Reader application on a tablet or mobile device and, on average,
perceived reading in the application as easier than reading on their own. They reported no
challenges in using the application and generally agreed that Relay Reader helped them
improve their English and, in particular, their reading skills in English.

In terms of technology-enhanced features in the application that aim to facilitate the
reading process, students shared their opinions about the narrator (see Table 5). All students
agreed that the narrator spoke clearly, did not read too fast, and had a positive effect on their
ability to comprehend spoken English. However, there seemed to be a slight decrease in the
participants’ enthusiasm for listening to the narrator. After the first chapter, students still
seemed to largely appreciate the alternating process of reading and listening. By contrast, the
postsurvey responses and responses provided after Chapter 19 indicated that two out of eight
students who responded came to dislike having to listen to the narrator and to alternate
between reading and listening toward the end of the study; these two students also adjusted
the settings of the activity to minimize listening time and maximize reading time (see endnote
4). The same two students also highlighted speed and optionality of the narrator as a desirable
feature to improve the app, pointing out that they did not like the narrator and would prefer
the option to turn off the narrator and the option to control the speed of the narrator.
Additionally, four out of five students reported that they occasionally followed along in the text

when the narrator was reading, but only two indicated that they always followed along.
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Table 4. Overall Perceptions of the Technology-Mediated Reading Experience

Exploring the Use of the Relay Reader™ App With Young EFL Learners

Perception | think this Reading | liked The app |liked the | would I think I | feel confident
app is felt easier reading was experience preferto thisapp would reading a full-
helping me  with the with difficult of reading read from  helped like to length bookin
become a app than this touse. onthe a regular me read English.
better on my app. tablet. (non- improve more
reader. own. electronic) my books

book. English. in
class
using
the
app.
n 11 8 11 8 5 5 5 5 5 5 5 5
Chapter Ch1 Ch Ch Ch Pre- Post-
19 1 19 reading reading

Average 336 3.63 3.1 3.38 34 1.4 34 2.6 3.2 3.0 3.0 3.2

Strongly 4 5 4 4 1 0 2 0 1 0 2 2

agree

Agree 7 3 4 3 4 0 3 3 4 5 1 2

Disagree 0 0 3 1 0 2 0 2 0 0 2 1

Strongly 0 0 0 0 0 3 0 0 0 0 0 0

disagree

Note. Responses are on a scale of 1 to 4 (1 = strongly disagree; 4 = strongly agree). Between chapter surveys 1 and 19, all 13

participants are represented.
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Table 5. In-App Features: Narrator

Exploring the Use of the Relay Reader™ App With Young EFL Learners

Perception | liked | liked The The | would prefer | would Listening to the
alternating listening to narrator narrator to read by prefer to read narrator improved
between the narrator.  spoke read too myself, without my turns my ability to
reading and clearly. fast. the narrator. silently, not understand spoken
listening. aloud. English.

n 11 8 11 8 5 5 5 5 5

Chapter Ch1 Ch19 Ch1l Ch19

Average 3.64 3 3.73 3.13 3.6 1.4 3.0 2.8 3.4

Strongly 7 2 9 4 3 0 2 1 2

agree

Agree 4 4 1 2 2 0 1 2 3

Disagree 0 2 1 1 0 2 2 2 0

Strongly 0 0 0 1 0 3 0 0 0

disagree

Note. Responses are on a scale of 1 to 4 (1 = strongly disagree; 4 = strongly agree).
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Also, in response to the question “When it was easier to follow the storyline?” (see
Figure 4), three out of five participants emphasized that they noticed no difference in
comprehension regardless of whether they themselves were reading or listening to the
narrator. Two students indicated that they found it easier to follow the story when they were
reading themselves, whereas one person indicated that listening to the narrator facilitated the

comprehension process for them.

Figure 4. Perceived Difficulty of Following the Storyline in Human Versus Self-Read Mode

When was it easier to follow the storyline?

When listening to the narrator - 1

When reading myself _ 2
There was no difference _ 3

0 1 2 3 - 5

Number of participants

Finally, a preference to read silently was expressed by three of the students in the
postreading survey (see Table 5) and clearly enacted by those who read silently either from the
beginning or from some point onward (see Table 1). In addition, four out of the five students in
the postsurvey said that they never listened to their own readings. However, IDO4, who read
aloud consistently through Chapter 10 and then moved to silent reading, mentioned being able
to read out loud in response to the question what she liked most about the app, which suggests
that she was okay doing this initially but preferred silent reading later. In addition, some
readers did take advantage of the self-teaching opportunity by perusing their own narrations:

One student indicated in an open-ended response in the postsurvey that he found it helpful to
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listen to himself because he “can hear [his] errors,” and another student not only listened to
her own recordings but also re-recorded herself multiple times.

Regarding the comprehension questions (Table 6), participants generally seemed to like
the questions. Two participants highlighted the comprehension question as the feature in the
application that they liked the most. One student, for example, noted that “the questions, and
how they show the book” were helpful, while another one emphasized the usefulness of the
questions insofar as they kept his motivation and focus. He noted that what he “liked the most
were the questions as they made [him] unable to get away from reading and in a way forced

[him] to be attentive to listen.”

Table 6. In-App Features: Comprehension Questions

Perception | liked answering | liked being The questions The The
guestions. asked were guestions guestions
questions as | distracting. were helped me
read. difficult. understand
the story.
n 11 8 5 5 5 5
Chapter Ch1 Ch 19
Average 3.45 3.38 3.6 1.6 1.6 2.6
Strongly 5 3 3 0 0 0
agree
Agree 6 5 2 0 0 3
Disagree 0 0 0 3 3 2
Strongly 0 0 0 2 2 0
disagree

Note. Responses are on a scale of 1 to 4 (1 = strongly disagree; 4 = strongly agree).

In line with the students, the teacher reported a generally positive view of the Relay
Reader application and provided a more detailed account of the observations he made when
his students were reading in the application. He shared information about the context of
implementation, features in the app, the biweekly reports, and the book (The Adventures of
Pinocchio) in the Relay Reader app at the time of data collection. Additionally, he shared
observations about individual students who participated in the ER practice and ideas for the

improvement of the Relay Reader application to provide support for English learning.
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With regard to the context, he provided more details about how he implemented the ER
practice in the first interview. He noted that due to the global pandemic at the time of data
collection, the school was following a fully remote teaching schedule and teachers were
struggling with low attendance in online classes. As a means of keeping learners engaged in the
schoolwork delivered via the computer, the school followed a policy to not give students
homework. Thus, teachers were not allowed to require students to do any work at home.
Therefore, he implemented the ER experience as a voluntary, extracurricular activity. In

particular, he stated that

we’re [i.e., teachers] not allowed to work on any project that involves using home time.
So, now they are using like the app to practice like it’s kind of hidden way of making
them read, right? So they’re playing, using an app, they are trying . . . they actually
studying so that’s what we’re doing. We did it as a side project right, it’s not part of a

program or the class. They’re doing it as a side project. (Interview I)

Learners were told that they would receive extra credit if they participated and finished reading
the book in the application. Grades were not tied to correct responses to comprehension
guestions or any other reading related features. Even though it was implemented as an “at
home practice” (Interview |), the teacher made himself available via a Teams chat so
participating students could reach out if they had questions or were seeking support. However,
at the time of the first interview, that is, 2 weeks into the ER practice, none of the students had
reached out to him about the ER practice.

In terms of the in-app features, he indicated in the survey responses that he found the
narrations very useful because they allowed learners to listen to an English speaker and follow
along in the text during the turns read by the narrator. He regarded it as very helpful for
students to improve their English listening and reading skills and in particular their English
pronunciation. Moreover, he found the reading comprehension questions useful to maintain
students’ focus and commented positively on the self-recording functionality insofar as it
provided an opportunity for students to listen to themselves reading. In particular, he added

that
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they [i.e., the students] love listening to themselves, but they are too shy to actually do
something like this. If we invited them, like [. ..] 10 of them, | think judging by the
names, not even five will turn the cameras on. But now, that they have a chance of

doing it by themselves, nobody looking, that’s fine, they like that. (Interview 1)

As apparent in this quote, he highlighted that at this age students are very self-conscious, so
the application allowed them to practice reading and listening without anyone watching. In
short, it provided a safe environment for practice. The teacher commented in reference to the

biweekly report he received during the ER practice that

it’s surprising to me that some of the kids are usually not doing anything and are
actually participating this. There’s another kid [. . .] he’s always saying he’s not
interested in anything like everything’s boring, everything’s lame. But now | can see he’s

very interested in Pinocchio. So, that’s pretty cool to know. [. . .]

| will say kids are pretty different when they are alone and they don’t have to pretend or
they don’t have to be worried about the image or whatever they are projecting to the
others and they’re just going to be themselves they can just use English freely because
nobody is judging them or nobody’s laughing at them or whatever. So, that thing is very
interesting to me and | can see there that they are more interested in English, in

learning, in reading than what they show in class. That’s interesting to me.

In addition to being able to see the reading progress in the biweekly reports as indicated by the
previous quote, the teacher reported in the survey responses that he considered the following
pieces of information provided in the report as very useful: list of students with no reading
data, reading comprehension statistics including total number of questions answered and
percentage correct, daily app use time, and students’ current chapter location. Moreover, he
regarded the following measures as particularly useful and worthy of including in future teacher
reports: cumulative results on all variables from the beginning of the book, how well a student
is reading, including intonation and pronunciation, as well as indications of specific words that

students pronounced incorrectly.
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A particular aspect he regarded as not useful was the reporting of the students’ level of
oral reading fluency in reference to the U.S. school system. Instead, he noted that it would be
more helpful to have the reading levels presented in relation to the CEFR. For example, when
asked during the first interview about whether the comparison to the U.S. school system made

sense to him and was useful, he responded:

Not really. It’s interesting to know about it, but we’re not using that in any way. No. But
I think it’ll be better if you do it like with the European Framework reference because
that will be universal. Like here .. .| mean I'm a teacher but | know like almost nothing
about the school’s system you have there. Like if | have to guess, | don’t know how . ..
you told me like a 6th grade kid will read. Okay, | have an idea for that words, but I'm
not really sure, like | can’t compare. Like in my mind sounds good like okay that’s not,
like it’s not a baby. It’s a kid, but | don’t know which level they really are or anything so

it’s interesting to know about it, but it’s not really informative to me. (Interview 1)

With regard to the book, The Adventures of Pinocchio, he commented in the survey that
the title may be misleading insofar as it “immediately suggests that it is a children’s book.”
However, in the first interview he added that after starting to read, the students were positively
surprised. The teacher recalled that “when they saw like the story, oh this is Pinocchio. Really,
I’'m 15 years old, [. . .] then they tell like it was a different story like it’s not . . . this is not Disney.
| was, oh, no it’s not. So that was it.” Accordingly, they had initially assumed that the book
featured a children’s story, but soon realized that it was different from the more widely known
Disney adaptation.

When asked about individual learners and whether their performance deviated from his
observations in class, he reported that he was positively surprised by some students’
performance. He highlighted that he “didn’t think all of them were like good readers”

(Interview 1). For instance, in reference to one student he recalled the following:

| was checking the reports and he is one of the guys like he’s been there like for 5 hours
or something and he never reads. Never ever. The app that called his attention or
something but he never reads. When we have to read books on class, he just doesn’t

want to do it. And he says, oh, I'll watch a movie. That’s boring, I’'m not going to do it
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but now he’s reading and he’s spending a lot of time there. | don’t know if it’s related to
the situation like he’s in his room doing nothing or he’s actually interest but that was

surprising. Yeah, that was surprising to me. (Interview 1)

Along these lines, the teacher voiced his surprise when being told in the postinterview that
eight of the students finished reading the book, a number that exceeded his expectation that a
maximum of one or two students would complete the reading. He added that when he
wrapped up the ER practice, some students approached him that they wanted to continue
reading in the application. For instance, he referenced one student who said “l want to keep
using the app. If they have more books, | want to read the other books too” (Interview 2).

In reference to potential improvements of the Relay Reader application, the teacher
made three distinct suggestions across both interviews. First, he highlighted the value of a
teacher management system that would not only provide teachers with the students’ reading
history and statistics, but that would also allow them to listen to recordings of students’
reading. Second, he emphasized that feedback that was directly provided by the application to
students may help them improve language abilities. For example, he noted that L1-specific
pronunciation feedback may be helpful for learners, providing the following example for L1

Spanish learners of English:

Here in Chile, we tend to use an E before the S. Like we don’t have any words starting
with S here. Like S, a consonant like S . . . I will say space will be espacio. So, it will be

especial. So, they will tend to say es-special. So, that kind of thing. (Interview 1)

Lastly, he suggested to implement a functionality in the application that blocks push
notifications from other apps in order to avoid students getting distracted if they read on their
smartphones.

Finally, in the survey the teacher had indicated that he had most frequently used the
following reading materials in his classroom: textbooks, newspaper/magazines, and
practical/functional materials (e.g., emails, manuals, etc.). Only sometimes had he included
literary or fictional texts. In the postreading interview, the teacher noted that going forward, he
wanted to continue using the application to provide his students with ER practice. He

highlighted that he
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would like to use [the application] as a side grade like reading and | will give them like a
book . . . probably I'll do the same thing we do with the real books. I'll give them a book
for the whole semester, they can read it in their own times, in their own terms,
whenever they want to read. They got a full semester to read one book. | think that’s
fair enough. One book for a full semester, 5 months, one book that’s okay and | will give

them like a grade at the end of it. That’s the way | would like to use it. (Interview 2)

Discussion

Research Question 1: To what extent do students engage with the Relay Reader application?

Our analyses of the survey responses, the teacher interviews, and the reading samples
suggest good engagement and focus among readers, even though the incentives were not tied
to oral reading or comprehension performance. One factor to explain this finding is students’
enjoyment of many aspects of the activity (turn-taking, listening, questions, the story) and their
perception of its utility for improving their English—even after spending hours on the activity.
Another factor could be the flexibility of implementation that allowed students substantial
agency (without, however, losing accountability, since the teacher could monitor their
progress); indeed, schedules varied widely, between a student who logged 16 daily reading
sessions lasting from 4 minutes to 1 hour 29 minutes to a student who finished the book in
three sittings, one of them more than 4 hours long. An additional contributing factor could be
the tool’s availability across different technological platforms (web, iOS, Android). The teacher
believed that the ability to read on their personal devices contributed to the students’
acceptance of the activity. Based on the logs, the students used all the platforms that were
offered: Seven of the students predominantly used iOS, four students used Android, and two
students used the web application. Two of the students made use of two different platforms.

Although the teacher noted that the activity achieved the intended instructional goal for
the students who participated in the ER practice, some students did not give it a chance insofar
as they did not even open the application. A potential factor mentioned by the teacher was the
perceived “childishness” of the story, possibly based on familiarity with the classic Disney movie
or picture-book adaptations. Interestingly, all five students who read the book in Spanish were

among the 13 readers; perhaps they knew the story to be quite different from the movie.
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Notwithstanding the eventual good engagement for many readers, the teacher recommended
horror, mystery, and romance as likely to appeal to the target age group. Along similar lines,
students themselves recommended to include additional texts in the Relay Reader app such as
fiction like “Percy Jackson, Harry Potter, Grimm brothers books” as well as literary classics like
“The Odyssey, The lliad, The Little Prince,” suggesting that The Adventures of Pinocchio was
generally in line with the students’ interests for reading in English.

In terms of appropriateness, the strong self-reported reader engagement, a trend
toward more fluent reading at the end vis-a-vis the beginning of the oral reading activity, and
the teacher’s satisfaction suggest that the activity overall was appropriate for the skill level of
the group. The group generally looked quite similar to what one might see in a group of U.S.
fourth graders in the middle of the school year in terms of fluency: nine out of 12 student
readers fell in the middle 50% of the range, one was a little below 10th percentile, and two
were slightly above the 75th percentile of U.S. fourth-grade midyear norms (Hasbrouck &
Tindal, 2017). These results align with prior research carried out with fourth- and fifth-grade
students in the United States (Beigman Klebanov et al., 2019, 2020; Liceralde et al., 2022),
suggesting that the adolescent EFL learners in the current study generally fell within the target
skill range for the Relay Reader application. In other words, the level of oral reading fluency of
the high school EFL learners in this study (approximately B1 on the CEFR) was commensurate
with that of students who had participated in prior research conducted with the Relay Reader

application in the United States.

Research Question 2: What are the teacher’s and students’ perceptions of the technology-
mediated ER practice, in particular, with regard to feasibility of implementation, complexity
of the reading passage, and perceived student motivation?

As a whole, the teacher’s and students’ perceptions of the technology-enhanced reading
experience, in general, and the application, in particular, were very positive with all participants
commenting on the ease to use the application as well as its perceived potential to improve
English skills (Table 2). Most in-app features, such as the comprehension questions or the
control of the length of reading turns, were perceived as enriching the reading process. By

contrast, although all five students who completed the final survey indicated that listening to
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the narrator improved their ability to understand spoken English, their enjoyment of the
narration and the alternation between reading and listening varied: Out of the eight students
who finished the book, two disliked the experience and expressed a wish for the narration to be
an optional feature, while two others singled out the alternation between listening and reading
as the best feature of the app. The opportunities offered by the app, where students could
listen to themselves and re-record their turns after listening to the narrator’s performance,
were not utilized by most of the readers; nevertheless, a few learners took advantage of these
features and found them to be useful. For example, it is interesting to note that only one
student engaged in the activity in a way that suggests focus on explicit and deliberate practice
of skill, in that she listened to her own recordings, listened to the narrator reading her
passages, and re-recorded some of these passages. The rest of the students engaged in such
activities very rarely or not at all, instead treating the activity as a book reading activity, namely,
focusing on moving ahead with the story. In sum, these mixed results and different usage
patterns may be indicative of different preferences in terms of learning. In line with providing
multiple means of representation (CAST, 2018), offering learners a variety of ways to interact
with the material may be most useful. For example, the option to adjust the extent or reading
versus listening enabled the two readers who disliked the listening to reduce the listening to
reading ratio to 1:3 and perhaps allowed them to persevere with the activity. Therefore, giving
users the option to control the narrator’s speed, offering narrators with accents from a range of
English varieties, and/or making the narrator an optional in-app feature altogether may be
potential directions for development to accommodate the diverse learning needs of readers.
Similarly, additional oral reading practices based on performance indices and/or feedback could
be included as an optional feature that may provide welcome practice to those readers
interested in honing their EFL skills.

Additionally, the technological capability of Relay Reader offered a new way of
implementing ER practice in L2 instruction. Given that classroom time tends to be limited, the
teacher noted that he wanted to continue offering voluntary ER outside of the classroom using
the application. Technological enhancements, such as the narrator, could fulfil support

activities that are often carried out by the teacher during the English lesson such as the reading
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aloud before students read on their own (Tanaka & Stapleton, 2007). Thus, the teacher could
utilize the classroom time to build on the learner’s reading activity—a step that would be
facilitated further if the teacher were able to track students’ progress and review their reading
activities by means of a learning management system.

Finally, in line with previous studies (e.g., Day & Bamford, 1998), the technology-
mediated nature of the ER activity also seemed to be motivating for students as suggested by
the fact that the number of students completing the book had exceeded the teacher’s
expectations and that some students even asked to continue reading in the application after

the intervention.

Concluding Remarks

Overall, this study was a first step to explore a technology-mediated ER experience in
the context of a fully remote young learner EFL classroom. It showed that students seemed
motivated to engage with the Relay Reader app and that the app with the book The Adventures
of Pinocchio was indeed appropriate for the group of adolescent EFL learners. It also provided
preliminary insight into a way in which ER practice utilizing the Relay Reader application could
be implemented into formal EFL instruction without impeding on the limited classroom time
that tends to be typical of EFL lessons.

As a final note, there are a number of limitations that need to be recognized as well as
directions for future research both in terms of ER practice in general and with the Relay Reader
application in particular. First, due to the COVID-19 pandemic, the sample size was very small
with only a single school being able to participate in this study. Thus, future research will need
to be conducted with a larger pool of participants across multiple schools and learning contexts
in order to provide generalizable results. Additionally, this study mainly relied on self-reported
user perception data. Therefore, any perceived benefits about the ability of the application to
increase learners’ English skills will need to be investigated empirically before any claims can be
made. For instance, future research could investigate the relationship between students’ oral
reading fluency (turn scores/wcpm scores) and their reading comprehension as a way to further
explore the generally positive perceptions toward the app as well as the design features of it.

Finally, we were able to provide preliminary insights into how teachers may use the Relay
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Reader app for ER practice over the course of a semester; however, future research will need to
document systematically this approach, potential in-class supports, and especially the role

technology plays in the entire ER practice.
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Appendix A. Relay Reader Teacher Protocols

Relay Reader: Teacher Early-Implementation Interview Protocol

1. Can you tell us how you implemented the reading experience?
a. Isit part of a classroom or an extracurricular activity?
b. Weekly tasks? Or a final deadline?

i. Students are at different stages in reading. Why?
2. Could you describe a typical reading session?
3. Did any students experience any technical problems using the app so far?

4. Did any of the students need other help when using the app (help with unfamiliar
words, help with understanding the text, answering questions etc.)?

5. Did your students make any comments about the app that you can share?
a. Ex: Student reading for 4 hours ({name of student})
b. Ex: {name of student} & {name of student} over 1 hour sessions

6. Did you implement additional activities to support your students’ reading experience?

7. Did you have a chance to look at the reports we sent with student reading indices?
a. What did you think about them?
b. What did you find particularly helpful?
c. Was anything confusing?
d. Isthere any additional information you would like to have included in the
report?

8. Would you want to have additional reading materials for those students who will
most likely be done reading the book soon?
a. Explain the beta version with additional texts
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Relay Reader: Teacher Post-Implementation Interview Protocol

1. Do you think your students liked using the app? Why or why not?

2. Inyour opinion, how important was the experience of reading on the tablet as opposed
to a physical book for student engagement?

3. How useful was the app for the following purposes?
Did you notice a difference between kids who have stronger or weaker English
proficiency to start with?
[INTERVIEWER: Refer to completed survey; prompt for information about:

Improvement in general English language proficiency

Improvement in English listening comprehension

Improvement in English pronunciation

Improvement in reading comprehension in English

Improvement in reading confidence (students felt they could read a book in English)
Improvement in reading independence (students felt they could read a book in English
by themselves)

Positive reading experience (students felt the experience was relatively easygoing)
New English learning experience (listening to the narration and reading aloud in
turns)

Increased reading stamina or persistence in English (students were comfortable
reading multiple times per week)

Social cohesion in the class (through a shared book reading experience)]

4. How useful were the following features of the app for engaging your students with a
book in English?
[INTERVIEWER: Refer to completed survey; prompt for information about:

Narration—listening to the narrator
Narration—following along with the narrator in the text
Listening to themselves read

Listening to the narrator read students’ turns

Reading comprehension questions

Being able to re-record themselves

Being able to control the length of their own and narrator turns
The specific book used in the app (Pinocchio)

The specific narrator used in the app (Mark Smith)

App tutorial

Report screen in the app (under “Reading History”)]
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5.

10.

11.

Did any of your students need additional incentives to keep on reading? If so, how did
you motivate them (e.g., extra credit, no homework)?

Did you use any activities to support your students’ reading experience? If so, which
ones did you use (e.g., explicit instruction in key reading strategies; vocabulary
activities; class discussion of the story; story-related writing exercises; etc.)? How did
you implement them?

What other genres of books (please include specific titles, if possible) do you think your
students would be interested in reading through this app?

Would you use this app in your future classes? Why or why not?
[INTERVIEWER: Probe for practical or logistical issues]

How useful were each of the following types of information (provided in the weekly
reports sent by the ETS team) for you as a teacher in supporting and monitoring the
reading activity?
[INTERVIEWER: Refer to completed survey,; prompt for information about:

e Turn duration summary (too long, too short)

e List of students with no reading data

e Reading comprehension statistics (total questions, % correct)

e Daily app use time

e Student’s current chapter location/bookmark

e Graphic of time spent reading aloud compared to other productive/unproductive

activities]

How did you use the feedback?

How useful and informative would additional types of feedback about students’ reading
using this app be? How would you use this feedback?
[INTERVIEWER: Refer to completed survey; prompt for information about:
e A more detailed breakdown of the students’ activities (for example, time spent on
the “reading history” tab)
e More real-time feedback (for example, being able to see a report of skipped turns
and turn duration in real-time)
e Cumulative results on all variables from the beginning of the book, not just for the
current week
e How well a student is reading, including fluency, intonation, and pronunciation (even
if these data are not available immediately)
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12.

13.

14.

15.

e Specific words that students pronounced incorrectly (even if this data is not available
immediately)

e Specific words that a student indicated needing help with (assuming the app gave
them an opportunity to indicate these)

e Report of rewardable achievements, such as a certain number of consecutive
comprehension questions correct]

In addition to all the types of feedback covered above, are there any other types of
feedback you would like to see in a report? Please describe.

Do you teach in any other settings? Do you think the app would work in that setting?
Overall, what do you think of this app?

Do you have any other comments that we could use to improve this app?
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Appendix B. Data Preparation for the Analysis of Longitudinal Trends

To support the longitudinal analysis of students’ fluency as they read different passages
from the book, we removed recordings that constituted re-readings of a previously recorded
reading turn (since a re-reading could be faster due to familiarity with the specific passage) and
all passages that were read by five people or fewer, in order to create a dataset where passage
and student variance could be separated. This resulted in removal of 134 recordings of 107
unique passages.

The dataset for the longitudinal analysis consists of 787 recordings of 108 unique
passages, with the average of 7.3 recordings per passage (min = 6, max = 11). The passages
span all the 19 chapters, with at least 4 passages per chapter, except for chapter 13 that has 2

passages. There are 5.7 passages per chapter, on average.

ch001
ch002
ch003
ch004
ch005
ch006
ch007
ch008
ch009
ch0010
ch0011
ch0012
ch0013
ch0014
ch0015
ch0016
ch0017
ch0018
ch0019

0~ OOVO DO NDIDPEDPDOOOOOO O NNOO VGV

Finally, we verified that there is no significant linear relationship between the prosody

(TTS) and the complexity (TE) variables and chapter, to ascertain that neither of these variables
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inadvertently code for passage position in the book; the correlations are Pearson’s r = -0.043

and r =-0.037, respectively (n = 108).
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Notes
! Note that traditionally young learners have been defined as “children from about 5 years to
17 years” that have been further subdivided into three age groups of “younger children (5/6
to 8/9 years), older children (8/9 to 12/13 years) and teenagers (12/13 to 17 years)”
(Hasselgreen & Caudwell, 2016, p. 1).

2 Note that, in this paper, we use the terms online, remote, and distance learning environment
synonymously to indicate that students are not learning EFL face-to-face settings, but
instead are receiving instruction via technology-mediated formats (for a description of the

study context see below).
3 A newer version of the app, released in September 2021, features a library of books.

4 Note that the content and set up of the research form is equivalent to an operational TOEFL

Junior Standard test.

> The approximate length of a reading turn in words is set in the reading settings in the app and
can be anything between 70 and 200 for each narrator and reader. The actual number of
words in each turn is defined by the paragraph structure of the text, given that there are no
transitions between the narrator and reader midparagraph. For example, if the target length
of the reader is 150 words, paragraphs will be added to the reader turn until the 150-word
threshold is crossed. If removing the latest paragraph would result in a turn length that is
closer to 150 than retaining that paragraph, the paragraph will be removed. The turns are
calculated and allocated dynamically; reading settings can be changed by the reader at any

time with the change taking effect immediately in the next turn.

® Turns with clear oral reading are operationalized as turns where an automated speech
recognition system was able to recognize at least 70% of the text in the passage that the
student was supposed to read in the relevant turn. Note that a low proportion could
correspond to silent reading, nonreading, or actual oral reading where a recording was of

insufficient acoustic quality.
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7 One of the students (ID04 in Table 1) changed the settings 13 times. All students started at
200 narrator and 150 student turns. ID04 explored longer turns (200 each), short reader
turns with the long narrator turns, then the reverse, until eventually settling on the longest
possible reader turn (200 words) and the shortest possible narrator turn (70 words), in
Chapter 7, which the student kept through the end of the book. Reader IDO9 changed to this
setting after the very first chapter; ID02’s final change before quitting the app was also to
this setting. These same three students were the ones who either did not read aloud or
stopped doing so; the combination of minimizing narration and avoiding oral reading
suggests that these students might have had, or developed, a preference for silent

independent reading in English.

8 Taking into account performance on multiple passages is a common practice in assessing oral

reading fluency (Bernstein et al., 2020).
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