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Abstract

To promote the development of students’ reading literacy and learning skills in the
k-12 setting, this study introduced an online extensive reading (ER) environment
with self-directed learning (planning, monitoring, reflection) and social (discussion
forum participation) support. This study aimed to examine whether planning
behavior and discussion forum participation were associated with English learning
performance over one school year in the online ER environment. Mediation analysis
indicated that the ER engagement (i.e., e-book reading amount) partially mediated
the effect of planning behavior on English performance, and the ER engagement
fully mediated the effect of discussion forum participation on English performance.
To follow up, the study investigated high and low English proficiency students and
the effect of their ER engagement on English reading speed and learning
performance. A within-group comparison revealed that high English proficiency
students with high ER engagement gained reading speed significantly faster than
those with low ER engagement; however, the difference in their English
performance was not significant. For the low English proficiency students, there was
no significant difference in their reading speed between high and low ER
engagement groups, but high ER engagement students achieved significantly higher
English performance than those with low ER engagement. These findings contribute
to the understanding of the role of self-directed learning behavior and social
behavior on reading engagement and how it affects English learning performance
for high and low English proficiency students over a long-term duration.

Keywords: Extensive reading, Learning behavior, Learning analytics, Self-directed
learning, Discussion forum
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Introduction

Reading skills are an important aspect of academic and life success for school-age youth,
and are associated with academic performance and the development of life-long learning
skills (Carroll et al., 2011; Kim et al., 2012). Young learners require a great amount of
reading exposure to develop their reading skills in EFL (English as a Foreign Language)
settings. Extensive reading (ER), reading with exposing learners to large quantities of
material within their linguistic competency, has been evidenced as one of the most effective
methods for developing reading skills and language competency (Day & Bamford, 2002;
Grabe, 2010; Grabe & Stoller, 2011). Unlike intensive reading or close reading, which
focus on analyzing short, complex texts, ER provides students a more pleasure experience
with large amount of comprehensible, enjoyable books, leading to improvements in
vocabulary acquisition (Aka, 2019; Suk, 2021), reading fluency (Al-Homoud & Schmitt,
2009; McLean & Rouault, 2017), reading strategies (Huang, 2013; Urquhart & Weir, 2014),
and general foreign language proficiency (Milliner, 2017; Sun et al., 2016).

The effects of ER were primarily examined from print-based book reading in previous
studies (Beglar & Hunt, 2014; Day & Bamford, 2002; Tanaka, 2017). However, little is
known about the effects of ER using technology in online learning environments, even less
among adolescent EFL learners in the long-term duration (Cote & Milliner, 2015; Jeon &
Day, 2016). Compared with traditional print-based ER, online ER provides learners easy
access to a wealth of reading resources and allows them to read at their own time and pace.
However, young learners have trouble managing the ER resources and learning process by
themselves because of self-management in various reading resources, content
understanding, and self-evaluation in language gains (Day & Bamford, 2002; Lake &
Holster, 2014). They also lack the opportunity for communication with peers as well as
instructors online without digital communication tools support than face-to-face classes,
leading to dropout problems and failure in learning (Davies & Graff, 2005; Goggins &
Xing, 2016). To tackle these significant challenges of online ER, this study adopted a self-
directed extensive reading (SDER) environment with social discussion support. Students
can read a vast amount of e-books using an interactive e-book system, manage their
learning process by a self-directed learning (SDL) support system, and share their reading
experience with peers in a discussion forum.

Previous studies have shown that reading engagement plays a crucial role in academic
achievements in the online learning environment (Chen et al., 2022; Rashid & Asghar,
2016). Reading engagement can be referred to the interaction with text in ways that are
both strategic and motivated (Guthrie et al., 2012). When students are heavily engaged in
their reading, they will have more opportunities to acquire better reading performance and
boost their learning performance. Although several empirical studies have confirmed the
positive impact of reading engagement on English performance in online reading
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environments, the specific effects across different student proficiency levels have not been
well explored. Previous research has shown that individual differences in pre proficiency
could affect students’ reading and English learning performance (Aka, 2019; Jeon &
Yamashita, 2014). By examining potential differences in how reading engagement impacts
students at varying proficiency levels, we can gain maximal benefits from increased
reading engagement and provide more targeted interventions to students.

The purposes of this study are therefore twofold. First, this study examines the
association of planning behavior of self-directed learning and discussion forum
participation of social interaction with English learning performance in the online support
environment. This could contribute to a better understanding of the role of technology
support in reading engagement and learning performance in online learning. Second, this
study investigates the effect of online ER engagement on reading performance in terms of
reading speed and English learning performance for the high and low English proficiency
groups. Understanding the effect of ER engagement for students at different levels of
English proficiency will help instructors and school administrators to prepare appropriate
support in different groups. This study will address the following research questions:

1. How does ER engagement mediate effects of planning behavior and discussion forum
participation on English learning performance?

2. What are the effects of ER engagement on reading performance and English learning
performance in high and low English proficiency groups?

Literature review

Self-directed extensive reading in online learning environments

Reading is an essential skill for successful academic performance (Kim et al., 2012).
Proficient readers tend to read more than novice readers, further improving their reading
ability, increasing their knowledge and vocabulary, and reinforcing language learning
skills (Cunningham & Stanovich, 1997). To become a skilled reader, learners require
considerable amounts of repeated input and develop habitual processing of that input.
Extensive reading (ER) has been proposed as one of the most effective methods for
developing reading skills and language competency in the EFL research area (Day &
Bamford, 2002; Grabe, 2010). ER can expose learners to ample amounts of meaningful
input, motivate learners to read, and lead to the development of fundamental components
in reading, including decoding and reading comprehension (Grabe & Stoller, 2011).
Compared with traditional print-based ER, online ER provides learners easy access to a
wealth of reading resources and allows them to read at their own time and pace, thus
making it more suitable for reading in an autonomous way (Coiro & Dobler, 2007; Milliner,

2017). However, there are specific challenges faced by young students in the online ER
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environment. One of the key challenges is how to maintain online reading regularly by the
students themselves (Day & Bamford, 2002; Lake & Holster, 2014). The lower constraints
of online reading necessitate self-directed learning by students. Self-directed learners are
required to take responsibility for initiating, planning, monitoring, and reflecting on their
learning. Previous studies indicated that students’ self-direction failures led to poor
academic achievement (Michinov et al., 2011; Rashid & Asghar, 2016). To address this
significant challenge, researchers have suggested to adopt different self-directed learning
strategies in the online learning environment (Arnold, 2009; Lai et al., 2022; Lake &
Holster, 2014). During self-directed reading, learners can set their reading goals and then
monitor and reflect their cognition, motivation, and behavior for achieving their reading
goals. Goal-setting and planning play a leading role on self-direction and self-regulation in
online reading (Cleary & Zimmerman, 2004, Klimas, 2017). Several studies (e.g., McLean
& Rouault, 2017; Suk, 2017) have implied that setting a reading goal facilitated more
reading. Helping students create their own goals transfers responsibility for the success or
failure of the activity from the instructors to the students. The cycle through the effective
use of goal-setting assisted in continuously enhancing students’ perceived achievement,
intrinsic motivation, and self-efficacy. Because of the lack of research on students’ goal-
setting behaviors in self-directed reading from trace data, more exploration is needed. It
would be helpful to promote efficient self-directed reading if we gain more understanding
of the goal-setting strategy from a behavioral perspective.

Extensive reading and social support in online learning environments

Social Cognitive Theory (Bandura, 1986) shows that cognitive factors, environmental
factors and human behavioral factors interact with and influence each other. Social
interaction as an environmental factor can potentially influence the cognitive and
behavioral engagement during ER (Kew & Tasir, 2021). Unlike face-to-face learning, there
is less opportunity for communication between learners without high-quality
communication tools and also less time pressure on them in online learning environments.
The lack of online interaction leads to dropout problems, students’ feelings of isolation,
low learning satisfaction, and failure in learning performance (Davies & Graff, 2005; Yuan
& Kim, 2014).

Research has found that the social factor played an important role in learners’
engagement and performance in online learning contexts (Alzahrani, 2017; Huang et al.,
2019). The online discussion forum was commonly used in online learning since it had
benefits for learners and instructors (Goggins & Xing, 2016). Online participation could
not only facilitate knowledge acquisition and construction but also enhance social presence
on a social connection (Kent et al., 2016). Both knowledge construction and social

interaction in online discussions contributed to the learning outcomes (Kent et al., 2016;
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Naranjo et al., 2012). Learners’ behavior could be influenced by the structure of discussion
forum and the instruction of the discussion prompts when they post and respond to
asynchronous online discussions (Burke et al., 2024). Research highlights the socio-
emotional interactions play an important role on richer and deeper online discussions (Li
& Yu, 2020).

Extensive reading engagement, reading performance, and learning

performance

Guthrie et al. (2012) defined reading engagement as interacting with text in ways that are
both strategic and motivated. Reading engagement is involved in behavioral, cognitive,
emotional, and social engagement from the text (Lee et al., 2021). Previous studies mostly
focused on observations and interviews but few studies utilized the trace data to measure
students’ reading engagement (Lee et al., 2021). Furthermore, the relationship between
reading engagement and learning performance was mostly studied in the offline setting but
there is relatively little research on the relationship in the online setting (Cote & Milliner,
2015; Jeon & Day, 2016). In this study, reading engagement was measured by the trace
data from an e-book reader in terms of the amount students read e-books. The investigation
on the relation between reading engagement and learning performance was conducted in
online self-directed learning settings.

A number of studies have suggested that ER is one of the most effective ways of
promoting reading speed as reading performance (Al-Homoud & Schmitt, 2009; Day &
Bamford, 2002; McLean & Rouault, 2017). During ER, learners have more opportunities
to rapidly decode the words and phrases that they have seen before, and increase their
comprehension processes. Previous researchers have also reported that the development of
reading speed was influenced by the level of reading skills of child and adolescent students
(Klauda & Guthrie, 2015; Landerl & Wimmer, 2008). Therefore, there is a need to examine
how ER affects young learners’ reading speed at different levels of English proficiency in
the online learning environment.

Learners can also gain a general understanding of content knowledge and acquire
different aspects of language ability through ER, and thus ER has a great potential to
improve their general English learning performance (Milliner, 2017; Sun et al., 2016).
However, evidence has demonstrated that individual differences in pre-English proficiency
could affect EFL learners’ post-test performance (Aka, 2019; Jeon & Yamashita, 2014).
Since the specific effects of ER on learning performance across different student
proficiency levels have not been well examined, it will contribute to the understanding of
students’ general language development by investigating the effects of ER on English

learning performance at different levels of English proficiency.
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Method

Study design

Figure 1 shows the design of this study. In the beginning, the students were introduced to
four key principles for self-directed ER: read easy materials without dictionaries, self-
select what they want to read, read as much as possible, and take responsibility to set their
own goals. They were then given instructions on how to select appropriate e-books, read
e-books interactively, and manage their reading plans regularly. From the first to the tenth
month, the students selected and read e-books by themselves in an e-book reader called
BookRoll using their tablet computers. Especially, they were asked to read e-books at the
beginner level of Al in CEFR (Common European Framework of Reference for Languages)
in the first and final months in order to compare reading speed at approximately the same
CEFR level. They were encouraged to set their weekly or monthly plans for ER activity at
their own pace in an SDL support system called GOAL. They were also reminded to share
stories and favorite sentences and discuss their feelings about the stories with their
classmates in the LMS discussion forum each month. Both students’ planning and
discussion form interactions were optional. All the instructions were designed by
researchers and they were conducted by their English teacher. All the reading activities
were automatically recorded by the BookRoll e-book reader and the SDL interactions
between the students and the GOAL system were also automatically tracked during the
experimental duration.

At the beginning of the experiment, the students took a test to measure their level of
English proficiency, which was prepared and evaluated by their English teacher. The
English proficiency test consisted of listening, vocabulary, grammar, and reading

Pre study Month 1-10 Post study
e N
G R + Read e-books at CEFR A1 level (1st month)
IxBens;:l; "ea ':;9 ER guidance + Read e-books at any level (2nd-9th month)
n BookRell reader - Read e-books at CEFR A1 level (10th month)
- /
e N [~ < ol 7
9 . + Set personal plans
:elf—dwte;teté‘l:.,?:mng GOAL orientation [ + Monitor progress
upport by - Reflect plans
. AN J
e N
Social Support . . Discuss stories
by LMS Forum Forum introduction and share favorite sentence
- /

English Test Proficiency test Performance test

Fig. 1 Study design
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comprehension domains and the test items were evaluated by the school each year. At the
end of the experiment, students’ English performance was assessed through their final
standardized English exam administered by the school. The final standardized English
exam was in a 100-point scale and consisted of five different sections: listening
comprehension, vocabulary, grammar, reading comprehension, and writing with 36, 13, 12,
13, and 26 points, respectively.

Participants and contexts

A total of 115 seventh graders (46 boys and 69 girls) aged around 13 years old in a public
junior high school in Japan participated in this study. They were from 3 classes and
instructed by the same experienced English teacher, who had more than ten years of
teaching in EFL.

Students engaged in extensive reading inside and outside of the school using BookRuoll.
The e-books were from more than 500 graded readers, which predominantly from the
Magic Adventures series, the Vera the Alien Hunters series, the School Adventures series,
and the Classic Readers series published by e-future. The levels of e-books were from level
pre-Al for beginners to level B2 for upper intermediates in CEFR.

Online extensive reading support environment

Figure 2 shows the environment of self-directed extensive reading with social support. It
consists of a learning management system like Moodle, a linked e-book reader named
BookRoll, and a linked SDL support system named GOAL. The BookRoll is used to
execute ER activities by students, the Moodle is offered to engage students to discuss ER
activities, and the GOAL system is provided to support their SDL for ER, such as planning
for ER.

The BookRoll e-book reader is designed to access e-books or lecture slides inside or
outside of the classroom. The user interface supports a variety of operations, such as:
moving to the next or previous page, jumping to a specific page, adding an electronic
bookmark, making markers in yellow or red, creating memos at the page level, or searching
keywords in the e-book. All operations of the readers are recorded in the learning record
store (LRS). With the help of BookRoll, students’ reading behaviors are collected,
including the reading pages, words, and time.

The GOAL system (Li et al., 2021) is a platform to support students’ development of
SDL ability. It can be launched through the Learning Tool Interoperability (LTI) (IMS
Global Learning Consortium, 2019) in a typical LMS such as Moodle. It synchronizes
automatically learning activity data from the LRS, which stores the learning logs of the
BookRoll e-book reader. The contextual information is aggregated from learning activity

data as various contextual indicators with hourly, daily, and weekly scales, such as daily
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Fig. 2 Self-directed extensive reading with social support

reading time spent in ER. Then SDL scaffoldings are implemented and provided to students
using the DAPER (Data collection - Analysis - Planning - Execution monitoring -
Reflection) model. The implementations systematically assist learners in taking initiatives
to identify their status in contextual activities, set smart goals, monitor their progress, and
reflect their strategies. Thus, GOAL system not only provides critical indicators in a
learning activity context such as ER for engaging learners in SDL but also provides
computer-based scaffolds that aim to improve learners’ SDL abilities in each phase.
Learners can create, edit, review, and delete personal plans for extensive reading in the
planning support page in GOAL system and the interactions with the GOAL system are

automatically tracked as learning logs in the LRS.

Measures

The measures and their descriptions in this study are shown in Table 1. Three measures
were from the reading behaviors in BookRoll: reading time, reading word, and reading
amount. The reading word was extracted from the word count of the e-book by pages. The
reading amount was used as an indicator of reading engagement. The plan count measure
was obtained from the planning interactions with the GOAL system and adopted as an
indicator of planning behavior. The forum post measure was collected from the Moodle

system and used as an indicator of discussion forum participation.



Li et al. Research and Practice in Technology Enhanced Learning (2025) 20:25 Page 9 of 20

Table 1 Measures and descriptions in this study

Category Measure Description
Reading Reading time (minutes) Sum of total time during the e-book reading.
behavior
Reading word Sum of total words during the e-book reading.
Reading amount Count of completed books during the e-book reading.
Self-directed Plan count Number of reading plans created by the student in GOAL
behavior system.
Social Forum post Count of messages posted by the student in LMS forum.
behavior
Performance Pre reading speed Average words per minute (WPM) when the student read
e-books in the first month.
Post reading speed Average WPM when the student read e-books in the final
month.
English performance Total scores achieved by the student in the final

standardized English exam administered by the school.

The pre and post reading speeds were measured as reading performance by the average
number of words per minute (WPM) when the student read e-books in the first and final
months, respectively. The reading speeds were calculated by dividing the reading words of
e-books by the reading time in minutes. Total scores of the final standardized English exam

at the end of the experiment were measured as students’ English learning performance.

Analysis

Descriptive statistics were computed for behavioral measures, reading performance, and
English learning performance, including reading behavior, planning behavior, discussion
forum participation, reading speed, and English learning performance (see Table 2).

Table 2 Descriptive statistics of the behavioral variables, reading performance, and English

performance (N = 115)

Measure Mean SD Range
Reading time (minutes) 349 382 7-1,930
Reading word 32,072 37,421 418 - 282,617
Reading amount 38 39 1-193
Plan count 12 4 0-24
Forum post 41 64 1-331

Pre reading speed 99 36 40-228
Post reading speed 132 47 36 -288

English performance 53 15 17-92
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To quantify the mediation effect of ER engagement on the relationship between planning
behavior, discussion forum participation, and English learning performance, we executed
a causal mediation analysis (Imai et al., 2010). The method computes the total effect,
average causal mediation effect (ACME), reflecting indirect/mediated effects, and
proportion mediated, reflecting the percentage of the total effect on the outcome explained
by the indirect/mediation path. Confidence Interval (CI) and test statistics for these
measures were estimated by non-parametric bootstrapping with 5,000 simulations.

Furthermore, the students were divided into the high and low English proficiency groups
based on their scores of English proficiency test (details in study design section). The
students who achieved higher than the median score were labeled as having high English
proficiency (n = 57), while those who achieved lower than the median score were
considered as having low English proficiency (n = 58). To evaluate the effects of ER
engagement on students’ reading performance and English learning performance in the two
groups, one-way ANCOVA analyses were carried out. First, a one-way ANCOVA analysis
was performed to assess the effect of ER engagement on reading speed as reading
performance. The independent variable was the ER engagement with students grouped as
high ER (n = 58) and low ER (n = 57) group by the median count of total reading amount.
The dependent variables and covariates were their post reading speed and pre reading speed,
respectively. Second, another one-way ANCOVA analysis was performed to assess the
effect of ER engagement on English learning performance. The independent variable was
also the ER engagement with students grouped as high ER (n = 58) and low ER (n = 57)
group by the median count of total reading amount. The dependent variables and covariates
were their scores of English performance test and English proficiency test, respectively.

Results

RQ1: Mediation effects of ER engagement

The mediation effect of ER engagement in the relationship between planning behavior and
English performance and the direct effect of planning behavior on English performance are
shown in Figure 3. The mediation effect of ER engagement on the effects of planning
behavior association on English performance was significant (mediated effect = 0.69;
95% CI, 0.13 to 1.40; p < .05). The direct effect of planning behavior on English
performance was also significant (direct effect = 1.41, p < .001). The mediation path
explained 49.27% (p < .05) of the association between planning behavior and English
performance. Consequently, the results showed that ER engagement can be considered a
partial mediator of the relationship between planning behavior and English learning

performance.
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Fig. 3 Mediation effects of ER engagement in the relationship between planning behavior,
discussion forum participation, and English performance

The mediation effect of ER engagement in the relationship between discussion forum
participation and English performance and the direct effect of discussion forum
participation on English performance are also shown in Figure 3. The mediation effect of
ER engagement on the effects of discussion forum participation association on English
performance was significant (mediated effect = 0.05; 95% CI, 0.03 to 0.09; p < .001).
However, the direct effect of discussion forum participation on English performance was
not significant (direct effect = 0.04, p > .05). Therefore, the ER engagement has a role of
full mediator in the relationship between discussion forum participation and English

learning performance.

RQ2: Effects of ER engagement on reading performance and English

performance

Table 3 shows the difference in ER engagement on post reading speed for high and low
English proficiency students. The assumption of homogeneity of regression coefficients
for the post reading speed in high English proficiency group (F =0.43, p = .51 > .05) and
in low English proficiency group (F = 0.95, p = .33 > .05) were confirmed.

For the high English proficiency students, the adjusted means of the post reading speed
in the high and low ER engagement groups were 147.38 and 124.31, respectively.
Moreover, the post reading speed between the high and low ER engagement groups reached
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Table 3 Differences in ER engagement on post reading speed for different levels of English

proficiency students

Post reading speed Group n Mean SD Adjusted mean F n?

High English HighER 36 150.50 45.76 147.38 434 0.07

proficiency students  Low ER 21 118.95 56.05 124.31

Low English High ER 22 138.55 36.07 133.63 1.64 0.03
proficiency students  Low ER 36 118.47 40.53 121.48

"p <.05

a significant level with F = 4.34 (p < .05) with n? = 0.07, while controlling for the pre
reading speed, showing a moderate effect size (Cohen, 1988). For the low English
proficiency students, the adjusted means of the post reading speed in the high and low ER
engagement groups were 133.63 and 121.48, respectively. However, the post reading speed
between the high and low ER engagement groups didn’t reach a significant level with
F = 1.64 (p = .21) with n? = 0.03 after controlling for the pre reading speed.

Table 4 shows the difference in ER engagement on English learning performance for
high and low English proficiency students. The assumption of homogeneity of regression
coefficients for the English learning performance in high English proficiency group
(F =0.20, p = .66 > .05) and in low English proficiency group (F = 0.20, p = .65 > .05)
were confirmed.

For the high English proficiency students, the adjusted means of English performance in
the high and low ER engagement groups were 59.80 and 63.70, respectively. However, the
English performance between the high and low ER engagement groups didn’t reach a
significant level with F = 0.97 (p = .33) with n? = 0.02 after controlling for the test score
of English proficiency. For the low English proficiency students, the adjusted means of
English performance in the high and low ER engagement groups were 48.50 and 41.30,
respectively. Moreover, the English performance between the high and low ER
engagement groups reached a significant level with F = 5.32 (p <.05) with n? = 0.09, while
controlling for the test score of English proficiency, showing a moderate effect size (Cohen,
1988).

Table 4 Differences in ER engagement on English performance for different levels of English

proficiency students

English performance  Group n Mean SD Adjusted mean F n?
High English High ER 36 61.00 12.30 59.80 0.97 0.02
proficiency students  Low ER 21 61.60 15.00 63.70

Low English High ER 22 49.60 11.20 48.50 5.32" 0.09
proficiency students  Low ER 36 40.60 12.10  41.30

“p <.05
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Discussion

Students have more opportunities to read English books extensively in the online context
due to the advances in technology and more abundant learning resources. However, it
becomes more important to motivating students by integrating individual and social
support in the online learning environment, especially for young EFL learners in k-12
settings. In this study, we explored the mediation effect of ER engagement on the
association of individual and social support with English learning performance and further
examined the impacts of students’ ER engagement on their reading performance and

English learning performance in English proficiency groups.

Mediation effect of ER engagement

Mediation analysis on planning behavior found that the effect of planning behavior on
English performance was partially mediated by the ER engagement. Researchers showed
that planning (goal-setting) intervention was closely associated with the improvement of
task engagement in reading for middle school students (Stevenson, 2016). Self-report
planning activities (goal-setting) have also been found to support higher student
performance in the MOOC environment (Handoko et al., 2019). The present study provides
evidence that planning behaviors, which extracted from the trace data, can affect student
learning performance directly and indirectly through reading behaviors.

Goal-setting and planning are key components in a variety of established behavioral and
academic interventions (Cauley & McMillan, 2010; Cleary & Zimmerman, 2004). Students
in goal setting and planning promote self-efficacy, enhance motivation, and develop self-
regulated learning skills (Mikami, 2020). Furthermore, students set their own goals and
plans instead of being assigned in this study, which could lead to greater self-regulation
and confidence in goal attainment (Cleary & Zimmerman, 2004).

Mediation analysis on discussion forum participation found that the effect of discussion
forum participation on English performance was fully mediated by the ER engagement for
adolescent students. This finding is consistent with previous research showing that no
correlation between the number of posts and students’ learning performance in terms of
final course grades and grade point averages (Alzahrani, 2017; Davies & Graff, 2005; Song
& McNary, 2011). However, some other studies found the number of posts students write
is significantly correlated with students’ course outcomes in higher education (Goggins &
Xing, 2016; Palmer et al., 2008).

Instructional design, students’ motivation, and discussion structuring were found to
moderate the relations between discussion forum participation and learners’ performance
(Huang et al., 2019; Song & McNary, 2011). The discussion forum participation played an
important role in the understanding of the course content and the evaluation of the final
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course grades in previous studies (Goggins & Xing, 2016; Palmer et al., 2008). However,
the discussion forum in this study was used voluntarily by students, mainly engaged in
story sharing, and not related to the course evaluation. An example of students’ posts in the
discussion form is “I read the Fox and the Stork book and recommend it to you. I learned
that sometimes if you don’t know a person well, the person may not like you even though
you act nice”. The instructional design and discussion structure are likely to contribute

more to social and emotional support but less to the improvement of learning performance.

Reading speed growth at different levels of English proficiency

The present study revealed that high ER engagement students achieved significantly higher
reading speed than those with low ER engagement in the high English proficiency group,
and the difference was also found but it was not significant in the low English proficiency
group. The finding of that more ER engagement contributed to the improvement of reading
speed for all readers online is consistent with previous evidence that there is a positive
correlation between the amount of reading and reading fluency in print book based ER
programs (Huffman, 2014; McLean & Rouault, 2017). However, the present study also
revealed a larger effect of reading amount on reading speed for high English proficiency
students than those with low English proficiency. Scholars have indicated that the students
who had limited language proficiency need to overcome many challenges on cognition,
attitude, and engagement during ER in formal school settings (Klauda & Guthrie, 2015;
Landerl & Wimmer, 2008). Further, studies on the development of reading ability have
identified the importance of specific learning skills (e.g., prior knowledge sourcing, self-
regulated reading) in the online environment for struggling readers (Coiro & Dobler, 2007;
Kanniainen et al., 2019). The low proficiency students need to put more cognitive attention
on decoding and comprehending tasks since the difficulties they faced in the more complex
online cognitive process, and thus gained less fluency improvement through ER.

Learning performance varied at different levels of English proficiency

Results of the English learning performance indicated that ER engagement played a
significant role in the difference in English learning performance among students with low
English proficiency, but not among those with high English proficiency. It seems that the
low English proficiency students activated their previous lexical knowledge and developed
their general English knowledge from extensive reading in context. A previous study has
highlighted that ER had a more positive effect on reading ability development of lower and
middle proficiency students than higher proficiency peers in the offline setting (Aka, 2019).
Empirical research on online ER reported that university students achieved a significant
increase in their reading section and overall TOEIC (Test of English for International

Communication) scores after a year-long ER on smartphones; however, their gains in the
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TOEIC scores were not significantly correlated with ER engagement (Milliner, 2017).
Findings from the current study extend the previous result to infer that ER engagement has
stronger influences on the development of general language competency for adolescent

learners with low English proficiency in both offline and online learning environments.

Theoretical contribution and implications for technology support for self-

directed ER

It’s critical for researchers and educators to further understand how young EFL learners
develop their reading and other language ability, and how to support the development more
effectively and efficiently in the information era.

Two theoretical implications for the development of young EFL learners’ language
ability can be suggested based on the results of this work. First, this study suggests that
long-term online ER is an effective means to improve adolescent learners’ language ability
in the early stages of EFL learning. Long-term online ER can help learners acquire their
sight vocabulary in context and increase their reading fluency, leading to the development
of general English ability. This study adds evidence to the literature that adolescent learners
in high and low proficiency groups receive different benefits from the long-term online ER
during the early stages of EFL learning. High-proficiency adolescent learners can improve
their reading fluency significantly than low-proficiency ones from long-term ER. On the
other hand, low-proficiency adolescent learners can receive more significant benefits of
general language ability improvement than high-proficiency ones from long-term ER.
Second, ER support could contribute to promoting learner reading engagement and
learning performance together in the online language learning environment. Particularly,
goal-setting and planning strategies have direct and indirect effects on English learning
performance, which suggests they are key strategies for success in long-term online
language learning. Considering the across-context power of the goal-setting and planning
strategies, the findings could be generalizable to other learning subjects such as
mathematics learning and other educational mode such as hybrid teaching.

Three important instructional implications can be suggested from this study for
implementing a successful online extensive reading program. First, it’s more suitable to
conduct ER in a self-directed manner in the online learning environment. Both a wealth of
reading resources and an instruction on SDL strategies are required to start the ER activity
by students themselves (Milliner, 2017). Second, setting specific personal goals and plans
would help students to read consistently and improve linguistic abilities effectively (Lee et
al., 2015). If students can set their goals by themselves, they would have more opportunities
to practice their goal-setting skills and put more effort to achieve their goals than assigned
goals. Finally, providing an online discussion forum can potentially facilitate student-

student interactions and extensive reading engagement (Kent et al., 2016; Naranjo et al.,
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2012). As a metacognitive factor, online discussion in the forum could enhance students’
content understanding, knowledge acquisition, and language output.

Limitations

One limitation of this study was that the participants were young EFL students and
therefore the effects may differ for different levels of EFL learners such as skilled EFL
students or adult learners. The second limitation was that the narrow sample may limit the
generalizability of the findings and there is a need to strengthen this study’s external
validity by including a more diverse sample from different cultural and linguistic
backgrounds. The third limitation was that apart from the frequency of self-directed
learning activity and social interaction, the quality and dynamics of these behaviors may
also be important influencing factors in reading performance and learning performance.
The fourth limitation was that the measures of reading behaviors are based on the quantity
of the interactions in the learning environment, which was not sophisticated measures
combining the quality of the interactions such as the level of reading engagement. The fifth
limitation was that other factors outside the designated learning environment can also
impact on the observed outcomes since a lack of the controlled environment in this study.

Conclusion

In summary, this study created a self-directed ER environment with social support to tackle
the challenges of ER in the online learning environment. 115 seventh graders in a Japanese
junior high school engaged in the support environment for one school year. Each student
read an average of 32,072 words or 38 digital graded readers during this period. This study
examined the mediation effect of ER engagement on the relationship between planning
behavior, discussion forum participation, and English learning performance to quantify the
effect of technology support on learning performance. Furthermore, this study investigated
the effect of online ER engagement on reading speed and English learning performance for
the high and low English proficiency groups, in order to help teachers and school
administrators to prepare effective instructions and specific interventions.

The finding of mediation analysis indicated that the ER engagement played a partially
mediating role in the association between planning behavior and English learning
performance and the mediation path explained almost half (49.27%) of the association
between planning behavior and English learning performance. Moreover, the ER
engagement was found to fully mediate the association between discussion forum
participation and English learning performance.

The findings of within-group comparison revealed that high English proficiency students
acquired significantly reading speed faster from high ER engagement than those with low

ER engagement (F = 4.34, p < .05, n? = 0.07); however, a significant difference was not
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found in their English learning performance. For the low English proficiency students,
there was no significant difference in their reading speed gains between high and low ER
engagement, but high ER engagement students achieved significantly higher English
learning performance than those with low ER engagement (F = 5.32, p < .05, n% = 0.09).

These findings suggest that junior high school EFL students in high and low proficiency
groups receive different benefits from the long-term online ER activity. Consistently
reading more e-books, low-proficiency students can gain more improvement in general
language competency than high-proficiency peers; however, high-proficiency students can
increase faster reading fluency than low-proficiency ones. The method in this study can be
utilized by automatically detecting low proficiency learners and creating personalized
scaffolds to support their planning and monitoring behaviors, thus enhancing their
language skills. It is critical to provide online support including interactive e-book reading,
self-directed learning, and online discussion in the online ER environment. Along with
these supports, it’s possible to improve students’ reading habits and learning performance
consistently and enable teachers to provide individualized instruction. Both the effects of
ER engagement and technology support in this study deserve further research to understand
their theoretical and instructional implications in online language learning.

Abbreviations

ER: Extensive Reading; EFL: English as a Foreign Language; SDER: Self-Directed Extensive Reading; SDL: Self-Directed
Learning; CEFR: Common European Framework of Reference for Languages; LRS: Learning Record Store; LTI: Learning
Tool Interoperability; DAPER: Data collection, Analysis, Planning, Execution monitoring, Reflection; WPM: Words Per
Minute; ACME: Average Causal Mediation Effect; Cl: Confidence Interval; TOEIC: Test of English for International
Communication.

Acknowledgements

We extend our heartfelt gratitude to the school teachers whose participation and insights were crucial in informing
our research, highlighting the invaluable connection between academic theories and classroom realities. Similarly, we
thank our technical staff for their expertise and meticulous attention to detail, which have been indispensable to our
project’s success.

Authors’ contributions

HL developed the system, designed the experiment, performed data analysis and drafted the initial manuscript. RM
performed data analysis and edited the manuscript. HO contributed to the final manuscript and supervised the
project. All authors read and approved the final manuscript.

Authors’ information

Huiyong Li is an Assistant Professor at Research Institute for Information Technology, Kyushu University. He received
his Ph.D. in Informatics from Kyoto University in 2021. His research focuses on learning analytics, self-directed
learning, artificial intelligence in education, and human-computer interaction.

Rwitajit Majumdar is an Associate Professor at the Research and Educational Institute for Semiconductors and
Informatics, and the Graduate School of Social and Cultural Sciences, Division of Instructional System Studies at
Kumamoto University. His research focuses on learning analytics and human-data interactions in educational
platforms.

Hiroaki Ogata is a full Professor at the Academic Center for Computing and Media Studies, Kyoto University. His
research interests include learning analytics, evidence-based education, educational data mining, educational data
science, computer supported ubiquitous and mobile learning, and CSCL.



Li et al. Research and Practice in Technology Enhanced Learning (2025) 20:25 Page 18 of 20

Funding
This work was partly supported by NEDO Special Innovation Program on Al and Big Data JPNP18013, JSPS KAKENHI
Grant-in-Aid for Early-Career Scientists 20K20131, JSPS KAKENHI Grant-in-Aid for Scientific Research (B) 22H03902.

Availability of data and materials
Not applicable.

Declarations

Competing interests
The authors declare that they have no competing interests.

Author details
1 Research Institute for Information Technology, Kyushu University, Japan

2 Research and Educational Institute for Semiconductors and Informatics, Kumamoto University, Japan

3 Academic Center for Computing and Media Studies, Kyoto University, Japan

Received: 15 January 2024 Accepted: 2 August 2024
Published online: 1 January 2025 (Online First: 15 August 2024)

References

Aka, N. (2019). Reading performance of Japanese high school learners following a one-year extensive reading
program. Reading in a Foreign Language, 31(1), 1-18. https://doi.org/10125/66747

Al-Homoud, F., & Schmitt, N. (2009). Extensive reading in a challenging environment: A comparison of extensive and
intensive reading approaches in Saudi Arabia. Language Teaching Research, 13(4), 383-401.
https://doi.org/10.1177/1362168809341508

Alzahrani, M. G. (2017). The effect of using online discussion forums on students’ learning. Turkish Online Journal of
Educational Technology, 16(1), 164-176.

Arnold, N. (2009). Online extensive reading for advanced foreign language learners: An evaluation study. Foreign
Language Annals, 42(2), 340-366. https://doi.org/10.1111/j.1944-9720.2009.01024.x

Bandura, A. (1986). Social foundations of thought and action. Englewood Cliffs, NJ.

Beglar, D., & Hunt, A. (2014). Pleasure reading and reading rate gains. Reading in a Foreign Language, 26(1), 29-48.
https://doi.org/10125/66684

Burke, R. A,, Jirout, J. J., & Bell, B. A. (2024). Understanding cognitive engagement in virtual discussion boards. Active
Learning in Higher Education, 14697874241230991. https://doi.org/10.1177/14697874241230991

Carroll, J. M., Bowyer-Crane, C., Duff, F. J., Hulme, C., & Snowling, M. J. (2011). Developing language and literacy:
Effective intervention in the early years. John Wiley & Sons. https://doi.org/10.1002/9780470977460

Cauley, K. M., & McMillan, J. H. (2010). Formative assessment techniques to support student motivation and
achievement. The clearing house: A journal of educational strategies, issues and ideas, 83(1), 1-6.
https://doi.org/10.1080/00098650903267784

Chen, M. R. A,, Hwang, G. J., Lin, Y. H., Abou-Khalil, V., Li, H., & Ogata, H. (2022). A reading engagement-promoting
strategy to facilitate EFL students’ mobile learning achievement, behaviour and engagement. International
Journal of Mobile Learning and Organisation, 16(4), 489-506. https://doi.org/10.1504/1JMLO.2022.125968

Cleary, T.J., & Zimmerman, B. J. (2004). Self-regulation empowerment program: A school-based program to enhance
self-regulated and self-motivated cycles of student learning. Psychology in the Schools, 41(5), 537-550.
https://doi.org/10.1002/pits.10177

Cohen, J. (1988). Statistical power analysis for the behavioral sciences (2nd ed.). Routledge.
https://doi.org/10.4324/9780203771587

Coiro, J., & Dobler, E. (2007). Exploring the online reading comprehension strategies used by sixth-grade skilled
readers to search for and locate information on the Internet. Reading Research Quarterly, 42(2), 214-257.
https://doi.org/10.1598/RRQ.42.2.2

Cote, T., & Milliner, B. (2015). Implementing and managing online extensive reading: Student performance and
perceptions. IALLT Journal of Language Learning Technologies, 45(1), 70-90.
https://doi.org/10.17161/iallt.v45i1.8550

Cunningham, A. E., & Stanovich, K. E. (1997). Early reading acquisition and its relation to reading experience and
ability 10 years later. Developmental Psychology, 33(6), 934-945. https://psycnet.apa.org/doi/10.1037/0012-
1649.33.6.934

Davies, J., & Graff, M. (2005). Performance in e-learning: Online participation and student grades. British Journal of
Educational Technology, 36(4), 657-663. https://doi.org/10.1111/j.1467-8535.2005.00542.x

Day, R., & Bamford, J. (2002). Top ten principles for teaching extensive reading. Reading in a Foreign Language, 14(2),
136-141. https://doi.org/10125/66761



https://doi.org/10125/66747
https://doi.org/10.1177/1362168809341508
https://doi.org/10.1111/j.1944-9720.2009.01024.x
https://doi.org/10125/66684
https://doi.org/10125/66684
https://doi.org/10.1177/14697874241230991
https://doi.org/10.1002/9780470977460
https://doi.org/10.1080/00098650903267784
https://doi.org/10.1504/IJMLO.2022.125968
https://doi.org/10.1002/pits.10177
https://doi.org/10.4324/9780203771587
https://doi.org/10.1598/RRQ.42.2.2
https://doi.org/10.17161/iallt.v45i1.8550
https://psycnet.apa.org/doi/10.1037/0012-1649.33.6.934
https://psycnet.apa.org/doi/10.1037/0012-1649.33.6.934
https://doi.org/10.1111/j.1467-8535.2005.00542.x
https://doi.org/10125/66761

Li et al. Research and Practice in Technology Enhanced Learning (2025) 20:25 Page 19 of 20

Goggins, S., & Xing, W. (2016). Building models explaining student participation behavior in asynchronous online
discussion. Computers & Education, 94, 241-251. https://doi.org/10.1016/j.compedu.2015.11.002

Grabe, W. (2010). Fluency in reading—Thirty-five years later. Reading in a Foreign Language, 22(1), 71.
https://doi.org/10125/66645

Grabe, W., & Stoller, F. L. (2011). Teaching and researching reading. Routledge.
https://doi.org/10.4324/9781315726274

Guthrie, J. T., Wigfield, A., & You, W. (2012). Instructional contexts for engagement and achievement in reading. In S.
Christenson, A. Reschly & C. Wylie (Eds.), Handbook of research on student engagement (pp. 601-634). Springer
US. https://doi.org/10.1007/978-1-4614-2018-7 29

Handoko, E., Gronseth, S. L., McNeil, S. G., Bonk, C. J., & Robin, B. R. (2019). Goal setting and MOOC completion: A
study on the role of self-regulated learning in student performance in massive open online courses. International
Review of Research in Open and Distributed Learning, 20(3), 39-58. https://doi.org/10.19173/irrodl.v20i4.4270

Huang, C. Q., Han, Z. M., Li, M. X., Jong, M. S. Y., & Tsai, C. C. (2019). Investigating students’ interaction patterns and
dynamic learning sentiments in online discussions. Computers & Education, 140, 103589.
https://doi.org/10.1016/j.compedu.2019.05.015

Huang, H. C. (2013). Online reading strategies at work: What teachers think and what students do. ReCALL, 25(3),
340-358. https://doi.org/10.1017/50958344013000153

Huffman, J. (2014). Reading rate gains during a one-semester extensive reading course. Reading in a Foreign
Language, 26(2), 17-33. https://doi.org/10125/66879

Imai, K., Keele, L., & Tingley, D. (2010). A general approach to causal mediation analysis. Psychological Methods, 15(4),
309-334. https://doi.org/10.1037/a0020761

IMS Global Learning Consortium. (2019). IMS GLC Learning Tools Interoperability 1.3 Core Specification.
https://www.imsglobal.org/spec/Iti/vlp3

Jeon, E. H., & Yamashita, J. (2014). L2 reading comprehension and its correlates: A meta-analysis. Language Learning,
64(1), 160-212. https://doi.org/10.1111/lang.12034

Jeon, E. Y., & Day, R. R. (2016). The effectiveness of ER on reading proficiency: A meta-analysis. Reading in a Foreign
Language, 28(2), 246—265. https://doi.org/10125/66901

Kanniainen, L., Kiili, C., Tolvanen, A., Aro, M., & Leppéanen, P. H. (2019). Literacy skills and online research and
comprehension: Struggling readers face difficulties online. Reading and Writing, 32(9), 2201-2222.
https://doi.org/10.1007/s11145-019-09944-9

Kent, C., Laslo, E., & Rafaeli, S. (2016). Interactivity in online discussions and learning outcomes. Computers &
Education, 97, 116-128. https://doi.org/10.1016/j.compedu.2016.03.002

Kew, S. N., & Tasir, Z. (2021). Analysing students’ cognitive engagement in e-learning discussion forums through
content analysis. Knowledge Management & E-Learning: An International Journal, 13(1), 39-57.
https://doi.org/10.34105/j.kmel.2021.13.003

Kim, Y. S., Wagner, R. K., & Lopez, D. (2012). Developmental relations between reading fluency and reading
comprehension: A longitudinal study from Grade 1 to Grade 2. Journal of Experimental Child Psychology, 113(1),
93-111. https://doi.org/10.1016/].jecp.2012.03.002

Klauda, S. L., & Guthrie, J. T. (2015). Comparing relations of motivation, engagement, and achievement among
struggling and advanced adolescent readers. Reading and Writing, 28(2), 239-269.
https://doi.org/10.1007/s11145-014-9523-2

Klimas, A. (2017). A goal-setting logbook as an instrument fostering learner autonomy. In M. Pawlak, A. Mystkowska-
Wiertelak & J. Bielak (Eds.), Autonomy in second language learning: Managing the resources (pp. 21-33).
Springer, Cham. https://doi.org/10.1007/978-3-319-07764-2 2

Lai, Y., Saab, N., & Admiraal, W. (2022). Learning strategies in self-directed language learning using mobile technology
in higher education: A systematic scoping review. Education and Information Technologies, 27, 7749-7780.
https://doi.org/10.1007/s10639-022-10945-5

Lake, J., & Holster, T. (2014). Developing autonomous self-regulated readers in an extensive reading program. Studies
in Self-Access Learning Journal, 5(4), 394—403. https://doi.org/10.37237/050407

Landerl, K., & Wimmer, H. (2008). Development of word reading fluency and spelling in a consistent orthography: An
8-year follow-up. Journal of Educational Psychology, 100(1), 150-161. https://doi.org/10.1037/0022-
0663.100.1.150

Lee, J., Schallert, D. L., & Kim, E. (2015). Effects of extensive reading and translation activities on grammar knowledge
and attitudes for EFL adolescents. System, 52, 38-50. https://doi.org/10.1016/j.system.2015.04.016

Lee, Y., Jang, B. G., & Conradi Smith, K. (2021). A systematic review of reading engagement research: What do we
mean, what do we know, and where do we need to go? Reading Psychology, 42(5), 540-576.
https://doi.org/10.1080/02702711.2021.1888359

Li, H., Majumdar, R., Chen, M. R. A., & Ogata, H. (2021). Goal-oriented active learning (GOAL) system to promote
reading engagement, self-directed learning behavior, and motivation in extensive reading. Computers &
Education, 171, 104239. https://doi.org/10.1016/j.compedu.2021.104239

Li, X., & Yu, Y. (2020). Characteristics of asynchronous online discussions in a graduate course: An exploratory study.
Information and Learning Sciences, 121(7/8), 599-609. https://doi.org/10.1108/1L5-04-2020-0120



https://doi.org/10.1016/j.compedu.2015.11.002
https://doi.org/10125/66645
https://doi.org/10125/66645
https://doi.org/10.4324/9781315726274
https://doi.org/10.1007/978-1-4614-2018-7_29
https://doi.org/10.19173/irrodl.v20i4.4270
https://doi.org/10.1016/j.compedu.2019.05.015
https://doi.org/10.1017/S0958344013000153
https://doi.org/10125/66879
https://doi.org/10.1037/a0020761
https://www.imsglobal.org/spec/lti/v1p3
https://doi.org/10.1111/lang.12034
https://doi.org/10125/66901
https://doi.org/10.1007/s11145-019-09944-9
https://doi.org/10.1016/j.compedu.2016.03.002
http://www.kmel-journal.org/ojs/index.php/online-publication/article/view/465
https://doi.org/10.1016/j.jecp.2012.03.002
https://doi.org/10.1007/s11145-014-9523-2
https://doi.org/10.1007/978-3-319-07764-2_2
https://doi.org/10.1007/s10639-022-10945-5
https://doi.org/10.37237/050407
https://doi.org/10.1037/0022-0663.100.1.150
https://doi.org/10.1037/0022-0663.100.1.150
https://doi.org/10.1016/j.system.2015.04.016
https://doi.org/10.1080/02702711.2021.1888359
https://doi.org/10.1016/j.compedu.2021.104239
https://doi.org/10.1108/ILS-04-2020-0120

Li et al. Research and Practice in Technology Enhanced Learning (2025) 20:25 Page 20 of 20

McLean, S., & Rouault, G. (2017). The effectiveness and efficiency of extensive reading at developing reading rates.
System, 70, 92—106. https://doi.org/10.1016/j.system.2017.09.003

Michinov, N., Brunot, S., Le Bohec, O., Juhel, J., & Delaval, M. (2011). Procrastination, participation, and performance
in online learning environments. Computers & Education, 56(1), 243-252.
https://doi.org/10.1016/j.compedu.2010.07.025

Mikami, Y. (2020). Goal setting and learners’ motivation for extensive reading: Forming a virtuous cycle. Reading in a
Foreign Language, 32(1), 28—48. https://doi.org/10125/66575

Milliner, B. (2017). One year of extensive reading on smartphones: A report. JALT Call Journal, 13(1), 49-58.

Naranjo, M., Onrubia, J., & Segués, M. T. (2012). Participation and cognitive quality profiles in an online discussion
forum. British Journal of Educational Technology, 43(2), 282-294. https://doi.org/10.1111/j.1467-
8535.2011.01179.x

Palmer, S., Holt, D., & Bray, S. (2008). Does the discussion help? The impact of a formally assessed online discussion
on final student results. British Journal of Educational Technology, 39(5), 847-858.
https://doi.org/10.1111/j.1467-8535.2007.00780.x

Rashid, T., & Asghar, H. M. (2016). Technology use, self-directed learning, student engagement and academic
performance: Examining the interrelations. Computers in Human Behavior, 63, 604-612.
https://doi.org/10.1016/j.chb.2016.05.084

Song, L., & McNary, S. W. (2011). Understanding students’ online interaction: Analysis of discussion board postings.
Journal of Interactive Online Learning, 10(1), 1-14. https://www.learntechlib.org/p/109405/

Stevenson, N. A. (2016). Effects of planning and goal setting on reducing latency to task engagement for struggling
readers in middle school. Journal of Behavioral Education, 25(2), 206—222. https://doi.org/10.1007/s10864-015-
9238-8

Suk, N. (2017). The effects of extensive reading on reading comprehension, reading rate, and vocabulary acquisition.
Reading Research Quarterly, 52(1), 73-89. https://doi.org/10.1002/rrg.152

Suk, N. (2021). Developing a sensitive but generalizable measurement of vocabulary gains from self-selected
extensive reading. System, 101, 102614. https://doi.org/10.1016/j.system.2021.102614

Sun, Z., Yang, X. M., & He, K. K. (2016). An extensive reading strategy to promote online writing for elementary
students in the 1: 1 digital classroom. Computer Assisted Language Learning, 29(2), 398-412.
https://doi.org/10.1080/09588221.2014.974860

Sung, Y. T., Wu, M. D., Chen, C. K., & Chang, K. E. (2015). Examining the online reading behavior and performance of
fifth-graders: evidence from eye-movement data. Frontiers in Psychology, 6, 665.
https://doi.org/10.3389/fpsyg.2015.00665

Tanaka, M. (2017). Factors affecting motivation for short in-class extensive reading. Journal of Asia TEFL, 14(1), 98—
113. https://doi.org/10.18823/asiatefl.2017.14.1.7.98

Urquhart, A. H., & Weir, C. J. (2014). Reading in a second language: Process, product and practice. Routledge.
https://doi.org/10.4324/9781315841373

Wallot, S., O’Brien, B. A., Haussmann, A,, Kloos, H., & Lyby, M. S. (2014). The role of reading time complexity and
reading speed in text comprehension. Journal of Experimental Psychology: Learning, Memory, and Cognition,
40(6), 1745-1765. https://doi.org/10.1037/xIm0000030

Yamashita, J. (2015). In search of the nature of extensive reading in L2: Cognitive, affective, and pedagogical
perspectives. Reading in a Foreign Language, 27(1), 168-181. https://doi.org/10125/66709

Yuan, J., & Kim, C. (2014). Guidelines for facilitating the development of learning communities in online courses.
Journal of Computer Assisted Learning, 30(3), 220-232. https://doi.org/10.1111/jcal.12042

Publisher’s Note

The Asia-Pacific Society for Computers in Education (APSCE) remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Research and Practice in Technology Enhanced Learning (RPTEL)

is an open-access journal and free of publication fee.



https://doi.org/10.1016/j.system.2017.09.003
https://doi.org/10.1016/j.compedu.2010.07.025
https://doi.org/10125/66575
https://doi.org/10.1111/j.1467-8535.2011.01179.x
https://doi.org/10.1111/j.1467-8535.2011.01179.x
https://doi.org/10.1111/j.1467-8535.2007.00780.x
https://doi.org/10.1016/j.chb.2016.05.084
https://www.learntechlib.org/p/109405/
https://doi.org/10.1007/s10864-015-9238-8
https://doi.org/10.1007/s10864-015-9238-8
https://doi.org/10.1002/rrq.152
https://doi.org/10.1016/j.system.2021.102614
https://doi.org/10.1080/09588221.2014.974860
https://doi.org/10.3389/fpsyg.2015.00665
https://doi.org/10.18823/asiatefl.2017.14.1.7.98
https://doi.org/10.4324/9781315841373
https://doi.org/10.1037/xlm0000030
https://doi.org/10125/66709
https://doi.org/10.1111/jcal.12042

