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Abstract

This dissertation investigates the design and implementation of the asynchronous mi-
crolearning app Pebasco to enhance peer feedback skills and communicative competence
in English as a Foreign Language (EFL) contexts. The research addresses the persis-
tent challenge Japanese learners face in developing oral proficiency. While peer feedback
has been recognized as an effective strategy to improve communicative competence in
face-to-face settings, limited research exists on its application in peer feedback training
in asynchronous online environments. This dissertation bridges that gap by integrating
peer feedback training with learning analytics, enabling more effective and engaging peer
feedback practices on spoken content in remote learning contexts.

Pebasco was designed to facilitate peer feedback training and enhance students’ inter-
nal feedback skills. It encourages reflective learning by allowing users to compare their
feedback with that of peers and instructors. Through the integration of learning analyt-
ics, the app provides insights into student engagement and learning progress, offering a
data-driven approach to personalized education in asynchronous environments.

The research follows an Educational Design Research (EDR) approach, which uses
an iterative approach to developing the Pebasco system over the course of three studies
to evaluate Pebasco’s effectiveness. The first study occurred during the abrupt shift
to Emergency Remote Teaching (ERT) during the COVID-19 pandemic. It found that
structured peer feedback activities with a prototype version of Pebasco, alongside reflective
discussions and feedback literacy instruction, contributed to significant improvements in
students’ communicative performance.

The second study examined the standalone mobile microlearning app version of Pe-
basco and its role in improving the quality of peer feedback in an asynchronous setting.
The findings indicate that students who actively engaged with the app significantly en-
hanced their ability to provide detailed and constructive feedback on spoken content.
This study highlights Pebasco’s capacity to bridge the gap between remote learning en-
vironments and the hands-on nature of communicative language teaching (CLT)-based
instruction. Additionally, the data collected through the app’s learning analytics system
provided valuable insights into student engagement and learning behaviors.

The third study explored the transferability of peer feedback skills to broader commu-

nicative tasks. Results showed that students who consistently engaged with Pebasco not
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only improved their peer feedback abilities but also developed greater confidence in using
English in communicative settings. Notably, students who initially struggled with com-
municative tasks demonstrated marked improvement by the end of the study, achieving
performance levels comparable to their initially higher-performing peers. This suggests
that consistent engagement with mobile microlearning apps like Pebasco can support
deeper learning and improve language skills even for students facing initial difficulties.

The implications of this research are far-reaching for EFL educators and instructional
designers, particularly those working in asynchronous or remote contexts. The findings
demonstrate that mobile microlearning platforms like Pebasco can effectively support the
development of both peer feedback and internal feedback skills, helping students become
more reflective learners. By incorporating learning analytics, educators gain valuable
data on student progress, allowing them to provide more personalized and effective sup-
port. Pebasco’s iterative design also underscores the potential of no-code development
tools, showing how educators with limited technical skills can create powerful educational
platforms tailored to their pedagogical goals.

This research’s broader contribution lies in its demonstration of how technology can
be integrated with peer feedback strategies to improve communicative competence in
EFL learners, even in ERT contexts. The findings offer practical insights for educators
looking to adopt similar approaches, and the integration of learning analytics opens new
possibilities for understanding and supporting student learning in diverse settings.

Future research could explore Pebasco’s applicability across a broader range of edu-
cational and cultural contexts to validate its effectiveness in different environments. Ad-
ditionally, refining the system’s learning analytics capabilities could offer more granular
insights into student engagement, enhancing its impact on learning outcomes. Nonethe-
less, this dissertation provides a solid foundation for educators and researchers interested
in using mobile microlearning platforms to improve peer feedback training and commu-

nicative competence in language education.
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Chapter 1

Introduction

1.1 Research background

The global rise of English as a lingua franca has driven substantial efforts to enhance
English language education in Japan, particularly in developing students’ communication
skills. Despite these efforts, Japanese learners continue to struggle with oral proficiency,
a skill that is crucial in communicative language teaching (CLT) contexts. CLT em-
phasizes the practical use of language through authentic, task-based learning experiences
that encourage students to engage in real-world communication (Richards, 2006; Sauvi-
gnon, 2005). Unfortunately, Japanese students’ performance on international English
proficiency tests, such as the IELTS, remains below global averages, and Japan is con-
sistently ranked low in English proficiency indices (Education First, n.d.; MEXT, n.d.).
These trends highlight a persistent gap between educational policy and student outcomes,

particularly in oral communication skills.

A promising pedagogical approach for addressing this gap is peer feedback, a strat-
egy where students evaluate and provide feedback on each other’s performance. Peer
feedback encourages reflective learning, fosters critical thinking, and enhances students’
understanding of the subject matter (Hattie, 2012)). In the context of English as a For-
eign Language (EFL) learning, it has been shown to improve communicative competence,
as well as students’ ability to identify and correct language errors (Fujii et al., 2016; Sato
& Lyster, 2012). However, while the benefits of peer feedback are well-documented, the
processes by which it can be effectively integrated into classroom practice—especially

using technology—remain underexplored.

The COVID-19 pandemic added another layer of complexity to these challenges. The



rapid shift to Emergency Remote Teaching (ERT) due to lockdowns disrupted traditional
language learning environments. In the context of CLT, which prioritizes interaction and
real-world communication, these challenges were further amplified due to the sudden loss
of in-person interaction (Le Cor & Coutherut, 2020; Luporini, 2020). These circumstances
created an urgent need for innovative, technology-driven solutions to maintain commu-
nicative skill development and support peer feedback in asynchronous and remote learning

environments.

1.2 Problem to be addressed

Given the persistent challenges faced by Japanese EFL learners in improving their sec-
ond/foreign language (L2) oral communication skills, it is clear that new strategies are
required. Tools that can maintain engagement and effectiveness in asynchronous and
remote settings are needed. Although peer feedback holds significant potential for en-
hancing communicative competence, more research is needed on how to train students to
provide high-quality feedback in various learning contexts.

Moreover, calls have been made for further research into several areas. Researchers
have emphasized the need for studies on task-based learning and task-based language
teaching (TBL/TBLT) in technology-mediated contexts (Chong & Reinders, 2020; Richards,
2006). There are also calls for more experimental and quasi-experimental studies exam-
ining peer feedback, especially those that explore the social aspects of learning through
multimodal learning analytics (Ouhaichi et al., 2023). Additionally, scholars have under-
scored the need for research into how feedback training can improve both the provision
and reception of peer feedback (Sato, 2017), as well as its impact on students’ ability to
transfer learning from one task to another. This dissertation aims to address these gaps
by integrating learning analytics and peer feedback in EFL contexts, particularly in the

challenging landscape of ERT.

1.3  Our solution

In response to these challenges, we developed a prototype system called Pebasco, designed
to enhance peer feedback skills in asynchronous and remote learning environments. Pe-
basco stands for "Peer Feedback on Spoken Content," and the system has undergone two

iterations during its development. Version 1 of Pebasco was introduced as a prototype



during the 2020 Fall term. It allowed students to provide peer feedback on recorded spo-
ken content asynchronously, using a combination of readily available technologies such as
Microsoft Teams, Flipgrid, and Google Data Studio to facilitate the process. This initial
prototype demonstrated potential but also revealed areas for improvement.

Building on the lessons learned from Version 1, Version 2 of Pebasco was developed as a
standalone mobile microlearning app, designed using a no-code platform. This second ver-
sion integrated learning analytics, providing real-time feedback on students’ performance
in peer assessment tasks. The mobile app not only allowed for asynchronous learning
but also offered personalized feedback to help students refine their peer feedback skills in
a more flexible and scalable manner. This iterative design process reflects the adaptive
nature of our approach, focusing on continuous refinement based on both user feedback
and empirical data collected during its implementation.

The uniqueness of this research lies in its integration of learning analytics with peer
feedback training in an EFL context, particularly within asynchronous and remote learn-
ing environments. Pebasco provided students with the opportunity to engage in reflective
learning through a mobile platform that was accessible and adaptable to different learning
contexts. Additionally, Pebasco helped identify student behavior patterns by supporting
analyzing data collected from peer feedback activities and categorizing students into dif-
ferent profiles. This novel use of learning analytics allowed for better understanding of
student engagement and progress throughout the peer feedback training process. This
research also contributes to the growing field of mobile microlearning, which emphasizes
short, flexible learning activities that fit into students’ daily routines.

This dissertation addresses the following three research questions (RQs):

e RQ1: How can task-based approaches like Communicative Language Teaching
(CLT) be positively impacted through peer feedback to improve language learn-

ing outcomes in asynchronous or remote learning environments?

e RQ2: How does peer feedback training impact communicative competence?

e RQ3: In what ways can learning analytics and mobile microlearning platforms be
leveraged to enhance peer feedback processes and support language skill develop-

ment in CLT for EFL education?



1.4 Published research

In order to answer the preceding research questions, the following works were submitted
for peer review in academic publications:

Journals (peer-reviewed)

1. Tom Gorham, Rwitajit Majumdar, & Hiroaki Ogata. (2023). Analyzing learner
profiles in a microlearning app for training language learning peer feedback skills.
Journal of Computers in Education, 10(3), 549-574. https://doi.org/10.1007 /s40692-
023-00264-0. Impact Factor 4.3 (2023); Emerging Sources Citation Index (ESCI)

2. Tom Gorham, Rwitajit Majumdar, & Hiroaki Ogata. (2024). Learning analytics
of peer feedback on communicative skills in an EFL course across different learn-
ing modalities. Studies in Educational Evaluation, 81, 101352. Impact Factor 2.6
(2023); Social Sciences Citation Index (SSCI)

3. Tom Gorham, Rwitajit Majumdar, & Hiroaki Ogata. (Under Editorial Review). A
microlearning app for peer feedback training and its effect on learning performance

and self-confidence during an EFL speaking task. Smart Learning Environments.
International conferences (peer-reviewed)

1. Tom Gorham & Hiroaki Ogata. (2020a). Improving Skills for Peer Feedback on
Spoken Content Using an Asynchronous Learning Analytics App. 28th Interna-
tional Conference on Computers in Education Conference Proceedings (2), 782-785.

https://ci.nii.ac.jp/naid /120006940277 /en/

2. Tom Gorham & Hiroaki Ogata. (2020b). Professional Learning Community’s Views
on Accessibility during Emergency Remote Teaching. 28th International Conference
on Computers in Education Conference Proceedings (1), 570-572. https://ci.nii.ac.jp/
naid/120006940280/en/

3. Tom Gorham, Rwitajit Majumdar, & Hiroaki Ogata. (2022). Pebasco: An asyn-
chronous learning analytics app for communicative language teaching built using
no-code technology. Proceedings of the 1st APSCE International Conference on
Future Language Learning (ICFULL) 2022, New Territories, Hong Kong SAR, 60.



1.5 Dissertation Structure

Chapter 2 presents a detailed literature review, focusing on Communicative Language
Teaching (CLT), peer feedback training, and learning analytics-driven technologies for
designing microlearning applications.

Chapter 3 introduces the development of the Pebasco system, detailing its iterative
design process from Version 1 to Version 2. This chapter also describes how the system
was implemented to enhance peer feedback skills in an EFL context using an educational
design research approach.

Chapters 4, 5, and 6 present the results from three studies conducted to evaluate the
effectiveness of the Pebasco system. Chapter 4 explores the impact of the prototype sys-
tem on peer feedback and communicative skill development by comparing three cohorts
of students during a shift to ERT. Chapter 5 investigates how the standalone version of
Pebasco improved peer feedback provision skills in an asynchronous learning environment.
Chapter 6 assesses the transfer of peer feedback training to broader communicative lan-
guage learning tasks, focusing on the system’s role in fostering learners’ internal feedback
skills.

Chapter 7 discusses the results of the three studies, comparing findings and analyzing
the broader implications of using learning analytics and mobile microlearning for peer
feedback in language learning. Finally, Chapter 8 concludes the dissertation by outlining
the contributions, limitations, and directions for future research. An overview diagram
of the dissertation is presented in Figure 1.1 and a visualization of the positioning of this

dissertation’s research is presented in Figure 1.2.



Main issues

- Japanese students need to improve their oral communication skil

- Peer feedback can help improve academic outcomes, but more research has been called for in the context of EFL.

in the context of English as Foreign Language (EFL) course.

Overall Solution

Develop an asynchronous mobile microlearning app (Pebasco) for training peer feedback skills, with learning analytics for identifying student behavior patterns in the EFL context.
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processes feedback
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that support the development of peer feedback microlearning app Pebasco improve students’ skills for training peer feedback skills in the context of university CLT EFL classes
skills improve the students' communicative skills in providing peer feedback on spoken contentin CLT-based affect the transfer of learning to a CLT speaking activity?
a mandatory basic EFL course based on English as a foreign language (EFL) education? RQ4: How and to what extent does the use of a microlearning app for
CLT(TBL/TBLT), as measured by communicative training peer feedback skills impact students’ self-reported perceptions of
speaking tests? improvement of peer- and internal feedback skills, as well as general L2

confidence?
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ERT cohorts, especially those using the prototype Leaming analytics data were used to identify five behavioral Students who engaged with Pebasco reported significant self-perceived
system, outperformed the face-to-face cohort in profiles. The pattern of profile migration over the course of improvements in both peer and internal feedback skills. Notably, students
communicative speaking tests, highlighting the using Pebasco indicates that many participants improved or with initially lower performance on the constructive CLT speaking activity
effectiveness of peer feedback activities in boosting | maintained desirable patterns of behavior and outcomes, showed substantial progress, achieving parity with their initially
communicative skills suggesting a positive impact on the quality of peer feedback higher-performing peers, suggesting the app's effectiveness in bridging

skills and L2 skills, and on the ability to detect L2 errors performance gaps
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Chapter 4

Chapter 5

Chapter 6

Figure 1.1: Research approach
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Calls for more research in CLT/TBL/TBLT, particularly in
technology-mediated contexts (Chong & Reinders, 2020; 0 X 0
Richards, 2006)

Calls for more consideration of the use of technology and
learning analytics in feedback processes (Carless & Boud, 0 0 0
2018; Lui & Andrade, 2022)

Call for research examining how training can enhance the
quality of peer feedback (Dao & Iwashita, 2021)

Call for more use of experimental and quasi-experimental
methodologies in peer feedback research (Topping, 2013)

Call for future experimental research that separates the
provision and reception of peer feedback (Sato, 2017)

Relatively small number of studies examining the effect of
peer feedback on the transfer of learning (Yu & Schunn, X X 0
2023)

Call for more research into the factors that modulate the
effects of peer assessment on learning (Double et al., 2020)

Version of Pebasco used: Ver. 1 | Ver. 2 | Ver. 2

Figure 1.2: Positioning of current research



Chapter 2

Literature review

2.1 Literature review overview

This chapter reviews key literature relevant to the research reported in this dissertation.
Section 2.2 covers Communicative Language Teaching (CLT). Section 2.3 focuses on the
efficacy of peer feedback in education, the key theoretical frameworks that inform feed-
back processes, peer feedback and the transfer of learning, and peer feedback training.
Finally, Section 2.4 discusses the use of learning analytics-driven technologies for designing

microlearning applications.

2.2 Communicative language teaching

CLT is an approach to second and foreign language learning that prioritizes the develop-
ment of learners’ functional competency through the performance of authentic communication-
focused tasks (Sauvignon, 2005). It started in the 1970s as a reaction to the grammar-
translation method and the audio-lingual method (Dornyei, 2009). One of the most
common subsets of CLT is called task-based learning and teaching (TBLT) or some-
times simply task-based learning (TBL). Students are asked to use the target language to
complete authentic tasks rather than learning decontextualized grammatical patterns or
memorizing pre-made dialogues (Richards, 2006). It has become so popular that Dornyei
(2009) reports that the terms TBLT /TBL have started to replace CLT. Furthermore, the
need for communicative skills training has been identified in other areas, such as social
work (Reith-Hall & Montgomery, 2023).

Timed Paired Practice (TPP) is a TBL approach that “incorporates random im-

promptu interactions and Corrective Feedback to help students identify and repair their



errors” (Elam, 2014, p. 17). The creator of TPP (Moe, 2005) describes its most basic form,
beginning with the random selection of two students who are asked to start a conversation
on a given topic while the teacher times the exchange. Once one partner makes an un-
corrected error, the dialogue is ended, the teacher stops the timer, and the conversation’s
duration is recorded as a component of the score for the activity. The teacher explains
the uncorrected error before selecting another random pair of students who continue the
process. The entire class goes through multiple rounds of TPP testing during one session
and multiple sessions per term, which means that TPP is a type of low-stakes formative
assessment. Students are encouraged to listen to their classmates’ conversations and pay
attention to the mistakes they make. TPP has been shown to improve both the length
and quality of student conversations (Pipe, 2015).

In the context of Study 1, TPP testing was used as a means of low-stakes formative
assessment in an introductory CLT-focused EFL course. TPP was employed before and
after the switch to ERT, so it was used as a benchmark to measure students’ learning
outcomes to evaluate this study’s research question. There have been calls for more
research in TBL/TBLT, particularly in technology-mediated contexts (Chong & Reinders,
2020; Richards, 2006). Study 1 can add to the literature.

2.3 Peer feedback

2.3.1 Efficacy of peer feedback

Peer feedback is sometimes considered a variant of peer evaluation that includes providing
more detailed qualitative comments (see Algassab et al., 2018; Liu & Carless, 2006).
However, for this literature review, we will follow Panadero & Algassab’s (2019) lead and
treat peer assessment and peer feedback as synonymous. We consider peer feedback as
the act of one learner evaluating the performance of another learner. We also include peer
corrective feedback (PCF) as a synonym, which is differentiated from corrective feedback
provided by a teacher.

The practice of peer feedback can positively impact student learning and achievement
(Hattie, 2009, 2012; Hattie & Clarke, 2019; Kerr, 2020), even in online learning environ-
ments (Jongsma et al., 2023), including MOOCs (Kasch et al., 2021); it has been shown to
reduce classroom anxiety (Motallebzadeh et al., 2020). It has also been found to improve

students’ self-reflection/internal feedback skills (To & Panadero, 2019).



In the context of language learning, peer feedback can improve learners’ 1.2 language
skills and public speaking presentation skills (El Mortaji, 2022; Patri, 2002). Rodriguez-
Gonzéalez and Castaneda (2016) found that peer feedback can improve L2 speaking skills
and feelings of self-confidence and self-efficacy. Peer feedback practice can improve learn-
ers’ ability to detect language errors (Fujii et al., 2016), and PCF has been found to
be a “feasible option for helping learners to attend to form in effective ways during peer
interaction” (Sato & Lyster, 2012, p. 618). Conversely, Adams et al. (2011) found that
peer feedback had a negative effect on L2 learning. This may point to the importance of
improving the quality of peer feedback through training.

While there are many potential reasons for the efficacy of peer feedback, Nicol et al.
(2014) demonstrated that the act of providing peer feedback can encourage students to
think more deeply and critically about their own work. Nicol (2021) theorizes that per-
forming peer feedback harnesses the brain’s natural inclination to engage in comparison,
a process that underlies much of cognition (Gentner et al., 2001; Goldstone et al., 2010;
Hofstadter & Sander, 2013). Nicol (2021) theorizes that engaging in peer feedback con-
tributes to the development of “internal feedback” skills, in which learners reflect on and
regulate their own learning processes. In the context of second language learning, Levelt’s
perceptual theory of monitoring has been used to explain how a learner can improve their
internal feedback skills by providing peer feedback (Sato, 2017; Sato & Lyster, 2012).
Furthermore, there has been a call for further research in training students’ peer feedback
skills (Kasch et al., 2021).

The Dual Model Theory of peer corrective feedback (PCF) posits that there may be
differing impacts on learning when comparing the provision and reception of PCF (Sato,
2017). There is a growing body of research that suggests that providing PCF has a larger
positive impact on learning (Lu & Law, 2012; Nicol et al., 2014; Y. Wu & Schunn, 2023;
Yu & Schunn, 2023; Zong et al., 2021). In the context of the ICAP framework, Wu &
Schunn (2023) argue that one explanation for this is that the provision of PCF is a more
constructive, overt activity and, therefore, more cognitively engaging. There has been a

call for future research that can investigate these two sides independently (Sato, 2017).

2.3.2 Theoretical basis of feedback frameworks

The ICAP framework (Chi, 2009) is a popular heuristic that can be used as a starting

point when considering peer feedback. It suggests that learners’ overt behaviors can be
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identified as belonging to one of the following four categories, which make up the acronym

PR A PR

in descending order of cognitive engagement: “interactive,” “constructive,” “active,” and
“passive.” Chi and Wylie (2014) assert that transfer of learning can be facilitated when
students are engaged in constructive activities because they require learners to create new
inferences and link schemas. Wu and Schunn (2023) generally identified the provision of
peer feedback as a constructive activity and that it positively impacted student learning.
However, it has been noted that one of the drawbacks of the ICAP framework is that it
does not attend to internal processes (Chi, 2009; Thurn et al., 2023). For this reason,
Studies 1, 2, and 3 use the ICAP framework as a jumping-off point supplemented by
additional theoretical perspectives (e.g., see Table 3.2).

The frameworks presented by Panadero & Lipnevich (2022), Yang (2021), Lui & An-
drade (2022), Carless & Boud (2018), and Sutton (2012) offer different perspectives on
feedback and feedback literacy, but they can be viewed holistically as they complement
each other in understanding the complex nature of feedback in educational settings. The
MISCA model by Panadero & Lipnevich (2022) provides a comprehensive framework
that encapsulates the various elements of feedback, including the message, implementa-
tion, student, context, and agents. This model serves as a foundation, emphasizing the
importance of the feedback message, its delivery, the role of the student, the learning
environment, and the sources of feedback.

Yang’s (2021) concept of feedback orientation builds upon the MISCA model by fo-
cusing on the student’s perspective. It highlights the importance of students’ attitudes
and beliefs toward feedback, which can significantly influence how they receive and utilize
feedback. This model complements the student element of the MISCA model, providing
a deeper understanding of the individual characteristics that influence feedback reception
and use. In the context of language learning, there has been a growing interest in research
regarding the effects of Individual Differences (ID) among students from the perspective
of second language acquisition and computer-assisted language learning (Pawlak, 2022).

Lui and Andrade’s (2022) work on the internal mechanisms of feedback processing
further expands on the student element by exploring how students process and respond
to feedback. It emphasizes the influence of contextual and external factors, aligning with
the context element of the MISCA model.

Carless & Boud’s (2018) strategies for developing student feedback literacy in higher
education can be seen as practical applications of the MISCA model and Yang’s feedback
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orientation concept. They provide concrete methods to enhance students’ understanding
and use of feedback, aligning with the implementation element of the MISCA model.

Finally, Sutton’s (2012) concept of feedback literacy provides a broader perspective,
encompassing epistemological, ontological, and practical dimensions. This concept in-
tegrates the elements of the MISCA model, Yang’s feedback orientation, and Lui and
Andrade’s internal mechanisms of feedback processing, emphasizing the multifaceted na-
ture of feedback literacy.

In summary, these frameworks can be viewed holistically as they each contribute to
a comprehensive understanding of feedback and feedback literacy. They highlight the
importance of the feedback message, the delivery method, the student’s characteristics
and attitudes, the learning environment, and the sources of feedback. They also emphasize
the need for practical strategies to enhance feedback literacy and the importance of further
research to understand the complex nature of feedback processing.

In Study 1, these interlocking theoretical frameworks provide a means to understand
not only what elements comprised the different interventions during the three phases of
the study, but also how those interventions may have positively impacted learning out-
comes. This is important because feedback is a complex and multifaceted endeavor. For
example, when trying to understand Study 1 through the five components of the MISCA
(Message-Implementation-Student-Context-Agent) model, it becomes clear that although
the feedback messages (M) largely remain the same, the change in context (C) due to the
switch to ERT necessitated a change in implementation (I). By the third phase of Study
1, these changes included peer feedback activities, which expanded the range of feedback
agents (A) and were supported by feedback literacy training, reflective discussions, and
meta-dialogues about some of the internal mechanisms of feedback processing. Part of the
novelty of Study 1 is that it shines a light on the use and applicability of these theoretical
feedback frameworks in the challenging context of ERT.

2.3.3 Peer feedback and transfer of learning

Transfer has been called one of “the most powerful principles of learning” and “the core
of problem solving, creative thinking, and all other higher mental processes, inventions,
and artistic products. .. [and| one of the ultimate goals of teaching and learning” (Sousa,
2022, p. 122-123). Transfer of learning occurs when a person is able to apply prior learning

to a new situation. When the new situation is similar to the context of the original prior
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learning, it is often called “near transfer,” and when there is more difference between the
two, it is referred to as “far transfer” (Barnett & Ceci, 2002; Double et al., 2020).
Transfer is not easy to accomplish successfully (Barnett & Ceci, 2002); even educators
sometimes have trouble transferring knowledge that they have learned in professional de-
velopment training sessions to their teaching practice (Chi et al., 2018). To counter this
challenge, researchers have suggested that Transfer Appropriate Processing (TAP)—the
attempt to make the cognitive processes that occur during learning as similar as possi-
ble to the ones that will occur in future situations—can be an effective way to promote
transfer (Lightbown, 2008; Morris et al., 1977). This assertion has been echoed in the
context of peer feedback, too. A recent meta-analysis of research on the effects of peer
assessment found that only cases in which the peer assessment activities were the same
as the activities that were measured as performance indicators were the ones that demon-
strated statistically significant correlations (Double et al., 2020). This meta-analysis led
to a call for more research into the factors that modulate the effects of peer assessment on
learning (Double et al., 2020). Study 3 adds to the literature that addresses this call by
examining the effect of training peer feedback provisioning skills through a microlearning
app on near transfer. Similarly, Yu and Schunn (2023) note the relatively small number of
studies that look at the effect of peer feedback on the transfer of learning to other tasks;

Study 3 aims to add to that body of research.

2.3.4 Peer feedback training

Training is essential to maximizing the benefits of peer feedback. In the context of a
teacher training course, Sluijsmans et al. (2004) concluded that “peer assessment is a skill
that can be trained” (p. 74). In a survey of 27 studies conducted at the university level,
van Zundert et al. (2010) found evidence that training can improve peer assessment skills
and students’ attitudes toward peer assessment.

Similarly, in the context of language learning, Sato (2013) found that peer feedback
training could improve the attitude that learners have toward peer feedback while also
improving the learners’ ability to notice grammar (i.e., form) mistakes in both their peers’
speaking and in their own (i.e., internal feedback). Training was also found to improve
the amount of peer feedback given and its quality in studies with Japanese adult English

language learners and children in Canadian French immersion programs (Sato & Ballinger,

2016).
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One challenge in implementing peer feedback in language learning contexts is that
“learners need a threshold level of the target language” (Lyster et al., 2013, p. 29) for
them to offer accurate feedback. Toth (2008) identified this same problem of students’
peer feedback accuracy and suggested the need for training. Foreign language students
have reported a reluctance to give peer feedback because of a lack of L2 proficiency (Philp
et al., 2010). It was hypothesized in Studies 2 and 3 that students will improve their peer
feedback skills and L2 skills by using the Pebasco mobile microlearning app.

2.4 LA-driven technologies for designing microlearning
applications

2.4.1 Learning analytics

Learning analytics (LA) involves gathering and analyzing data about learners and their
environments to improve both learning outcomes and the conditions in which learning
takes place (Misiejuk & Wasson, 2023; Ouhaichi et al., 2023; Scherer et al., 2012; Siemens
& Baker, 2012). LA has been gaining popularity for over a decade, expanding on the
promise of educational data mining to power functions such as goal-oriented visualiza-
tions, learning dashboards, learning recommenders, and data-driven pedagogical research
(Duval, 2011; Siemens & Baker, 2012).

In language learning, the Learning and Evidence Analytics Framework (LEAF) has
been used to integrate daily educational practices such as active reading and self-directed
learning in language classes (Ogata et al., 2022, 2023). LA has also been applied to
explainable artificial intelligence for language learning (Ogata et al., 2024) and to enhance
EFL vocabulary learning through recommender systems (Takii et al., 2021). LA has
improved self-regulated learning in EFL courses (Chen, 2024) and modeled patterns in
vocabulary retention and forgetting (Ma et al., 2023). It has been used to assess student
oral performance in flipped language classrooms (Lin & Hwang, 2018) and optimize group
formation in EFL settings (Liang et al., 2022, 2024).

When combined with peer feedback, LA helps analyze how students interpret and
respond to feedback (Misiejuk et al., 2021) and supports dialogic peer feedback (Er et al.,
2021). Darvishi et al. (2022) explored an Al-supported peer assessment system that im-
proved students’ ability to provide more effective peer feedback on written assignments

in two first-language science courses. While the study demonstrated improvements in
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feedback quality, the application of such systems in language learning remains underex-
plored. A recent review further highlights the lack of research on training peer feedback

skills for spoken content, particularly in communicative language teaching (CLT) contexts
(Misiejuk & Wasson, 2023).

2.4.2 Microlearning and peer feedback apps

The concept of microlearning has been around for nearly 20 years, and the practice has
been evolving along with the technologies that enable it (Hug et al., 2006). To best
understand microlearning, it is worthwhile to consider some of its inherent design prin-
ciples. Jahnke et al. (2020) identified the design principles of mobile microlearning (i.e.,
microlearning that is accessed on mobile devices), including the following key ideas: (a)
the learning activities should be practical and interactive; (b) the activities should be
“snackable,” meaning students should be able to complete activities at their convenience
in just a few minutes; (¢) microlearning activities should include multimedia content; (d)
the activities should provide immediate formative feedback; and (e) finally, microlearning
apps should be available across multiple types of devices and operating systems. Lee et al.
(2021) suggest that mobile microlearning is better suited for training lower-order thinking
skills.

Microlearning is inherently flexible and can be connected with “multiple learning the-
ories and approaches” (Garshasbi et al., 2021, p. 241). For example, Khong and Kabilan
(2022) developed a theoretical model of microlearning for second-language instruction.
Their theory fuses multiple existing theories related to cognitive science, motivation, and
multimedia technology. One interesting element of their theory is the incorporation of
Cognitive Load Theory (Sweller, 1994, 2020). This suggests that one of the advantages
of the brief duration of microlearning activities is that the effort required does not exceed
the cognitive capacity that a learner has available at the time to allocate to a particular
activity.

While microlearning is often used in business and industry contexts, Drakidou and
Panagiotidis (2018) cite examples of microlearning in foreign language learning. A signifi-
cant amount of research has focused on using microlearning to improve L2 vocabulary. For
example, Dingler et al. (2017) created a mobile microlearning app called “QuickLearn,”
which offered L2 vocabulary practice with flashcards and multiple-choice questions that

could be pushed by mobile device notifications. They found that their study’s participants
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used the app more while in transit between two locations.

Schneegass et al. (2022) investigated the integration of L2 vocabulary practice into
common mobile device interactions, such as unlocking the device through an authentica-
tion action and responding to notifications. Inie and Lungu (2021) developed an internet
browser extension that requires the user to spend a specified amount of time engaged
in language learning activities such as (but not limited to) L2 vocabulary study before
allowing them to access a designated “time-wasting” website. They reported a slight im-
provement in the post-tests following the use of the system, but not all the participants
reported enjoying using it in its current implementation.

L2 vocabulary microlearning has also been investigated with an app that leverages
user location data (Edge et al., 2011); with passive exposure to vocabulary and collocated
phrases via an automatically updated wallpaper screen on the user’s mobile device (Dear-
man & Truong, 2012); with an Internet browser extension that overlays L2 words on first
language website content (Trusty & Truong, 2011); with a system that inserts interactive
vocabulary quizzes into the user’s social media feed (Kovacs, 2015); and with machine
learning (natural language processing) to offer vocabulary practice that is embedded into
the learner’s daily life (Arakawa et al., 2022). L2 vocabulary microlearning has been
inserted in the time wasted while people are waiting for an elevator, an instant message
reply, or a wi-fi connection (Cai et al., 2015, 2017). Zhao et al. (2018) even suggested
using smartwatches for L2 vocabulary learning.

Despite this considerable focus on L2 vocabulary learning, there is a lack of research
on using microlearning to train peer feedback skills. However, there is a relatively long
history of using technology to support the provision of peer feedback. van den Bogaard
and Saunders-Smits (2007) describe the PeEv system from the Delft University of Tech-
nology and the SPARK (Self and Peer Assessment Resource Kit) from the University of
Technology Sydney, which date back to the turn of the 21st century (Sridharan et al.,
2019). Two more recent tools that are used for providing peer feedback include the Uni-
versity of Technology Sydney’s updated SPARKPLUS system (Knight et al., 2019) and
the Comprehensive Assessment of Team Member Effectiveness (CATME) system (Layton
et al., 2012; Loughry et al., 2014; Ohland et al., 2012).

Both systems have some functionality for training students to provide peer feedback.
CATME'’s calibration function allows students to practice on fictional student content us-

ing the rating scale for a particular activity. Similarly, SPARKPLUS has a “benchmarking”
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feature where students can check to see if their peer feedback matches the instructor’s.
While these systems are examples of technology-assisted peer feedback training, a search
of the literature did not return any research investigating the use of the SPARKPLUS
benchmarking function or the CATME rater calibration feature for training peer feedback
skills in the context of spoken content in foreign language learning.

Celik et al. (2018) describe a digital tool used in teacher training that allows users
to tag videos of their peers’ teaching practice with feedback comments. In the context
of foreign language learning, PeerEval is a mobile app for students to provide real-time
peer feedback during classmates’ L2 presentations (Wu & Miller, 2020). While both tools
provide a platform for providing peer feedback on spoken content, neither one offers asyn-
chronous microlearning training of peer feedback skills. In fact, Wu and Miller (2020) cite
the need for training students how to confidently provide feedback as the main challenge
with using the PeerEval app.

There is a gap in the literature of research that investigates the use of asynchronous
mobile microlearning peer feedback training in the context of spoken content in foreign
language learning. The development of the mobile microlearning Pebasco app aims to

address this gap.
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Chapter 3

Research methodology and Pebasco
development

3.1 Background

3.1.1 Emergency remote teaching

A significant change caused by the COVID-19 global pandemic was the call from health
officials to implement social distancing protocols, which impacted educational institutions.
To protect the health of students, faculty, and staff, many opted to switch to distance
education (most commonly fully online learning), often without adequate notice, train-
ing, preparation, or infrastructure in place. This abrupt shift has been called Emergency
Remote Teaching (ERT). Educational technology researchers differentiate ERT from prop-
erly designed and delivered distance education programs, which can take significant time
and effort to create effectively. ERT is designed “not to re-create a robust educational
ecosystem but rather to provide temporary access to instruction and instructional sup-
ports in a manner that is quick to set up and is reliably available during an emergency or
crisis” (Hodges et al., 2020, para. 1).

At first glance, one might assume that this shift to ERT would not hurt EFL learning
outcomes. Research has found that online learning modalities can improve foreign /second
language learning and intercultural communication competencies via computer-mediated
communication (e.g., Alshahrani, 2016; Angelova & Zhao, 2016; Austin et al., 2017,
Avgousti, 2018; Shahrokhi Mehr et al., 2013; Terhune, 2016; Yeh & Lai, 2019).

However, studies examining ERT during the COVID-19 pandemic (e.g., Aucejo et al.,
2020; Bao, 2020; Gorham & Ogata, 2020b; Khan et al., 2021; McDaniel et al., 2020; Means

& Neisler, 2020) noted some common themes of difficulties, including problems with stu-
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dent motivation and attitude, issues with a lack of peer social interaction (feelings of social
isolation), accessibility problems, and problems locating suitable learning environments
within the students’ homes. Furthermore, studies that examined the specific context of
foreign /second language learning during ERT in France, Italy, and Indonesia (Le Cor &
Coutherut, 2020; Luporini, 2020; Nartiningrum & Nugroho, 2020) all identified a similar
pattern of difficulties.

3.1.2 Research context

The context for the studies described in this dissertation is an introductory CLT-focused
EFL course called “Kiso Eigo” that was mandatory for all first-year students in the Faculty
of Letters at a university in Tokyo, Japan. Study 1 began in 2019, prior to the COVID-19
pandemic, with a cohort of students who were enrolled in the face-to-face version of the
class that had no peer feedback training. That cohort’s performance was a baseline to
compare the performance of the spring 2020 ERT cohort and the fall 2020 ERT cohort,
which received additional peer feedback training with the prototype Pebasco system.
Studies 2 and 3 took place during the Spring 2021 term. Although it was the same
CLT-focused EFL course, the ongoing COVID-19 pandemic resulted in the declaration of
multiple states of emergency in Tokyo, necessitating the switch to an online asynchronous
modality. These studies explored the development, deployment, and effects of the asyn-
chronous mobile microlearning app, Pebasco, which was built based on findings from the
use of the prototype Pebasco system from Study 1. See Table 3.1 for a comparison of the

two versions of Pebasco and issues that were addressed in designing the second version.

Table 3.1: A comparison of Pebasco versions 1 and 2

Pebasco Version 1 Pebasco Version 2 Issue Addressed

Focus Training peer Specific focus on the Call for research that
feedback skills training of peer separates the provision
through the feedback provision and reception of peer
provision and feedback (Sato, 2017)
reception of peer
feedback

Continued on next page...
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Table 3.1: A comparison of Pebasco versions 1 and 2 (continued)

Pebasco Version 1

Pebasco Version 2

Issue Addressed

Design

Learning
Analytics
Affor-

dances

Instructor
Workload

Bricolage approach:
orchestrating
multiple available
technologies into one
prototype system

The system lacked
common
functionalities of
other learning
analytics systems
(e.g., learning logs
and user profiling)

Higher: The
instructor provides
feedback on each
video and manually
enters all teacher
and peer feedback
into the Google
Data Studio
student-facing
dashboard

Single standalone
mobile microlearning
app built with the
no-code platform,
Bubble

The app allowed for
the collection of user
learning logs and
user profiling

Lower: All of the
instructor comments
are pre-loaded in the
app, and the system
evaluates the
students’ accuracy in
peer feedback
provision

Lack of customization
due to conflicts of
seamless navigation and
functionalities in
different tools
assembled for building
the prototype system

Calls for more research
on the use of technology
and learning analytics
in feedback processes
(Carless & Boud, 2018;
Lui & Andrade, 2022)

The instructor was
burdened by the
additional time required
to manually evaluate
student submissions and
set up the
student-facing
dashboard each time
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Table 3.1: A comparison of Pebasco versions 1 and 2 (continued)

Pebasco Version 1 Pebasco Version 2 Issue Addressed

Timing Approximately 3-5 The system The lag in response
of days elapse between  automatically time between student
formative student submissions provides immediate  submissions and the
assess- of peer feedback and formative assessment availability of the
ment the dashboard data  of students’ visualizations in the
update performance student-facing

dashboard did not align
with the Microlearning
Design Principles
(Jahnke et al., 2020),
the MISCA Model
(Panadero & Lipnevich,
2022) and the approach
of formative assessment
(Thurn et al., 2023)

3.2 Educational design research approach

Educational Design Research (Brown, 1992; Collins, 1992; McKenney & Reeves, 2018) is
an iterative meta-methodology that is frequently used by educators who are researcher
practitioners. It encourages multiple modes of data collection and analysis; it takes into
account the complex dynamic systems that are inherent in real-world teaching and learn-
ing; and it pushes for a reciprocal cycle of theory-inspired research and research-inspired
theory which is always aimed at improving educational processes and outcomes. EDR is
a framework that has provided flexibility to react to the unpredictable changes caused
by COVID-19 while maintaining research rigor. In other words, McKenney and Reeves
(2018) define EDR as:

a genre of research in which the iterative development of solutions to practical
and complex educational problems also provides the context for empirical in-
vestigation, which yields theoretical understanding that can inform the work of
others. Its goals and methods are rooted in, and not cleansed of, the complex

variation of the real world. (p.6)
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One result of this rootedness leads EDR researchers to hold a unique perspective on vari-
ation: “where experimentally oriented researchers mostly try to control or plan variation,
design researchers welcome unexpected variation to see how robust their ideas and designs
are” (Bakker, 2018, p. 118). This perspective is manifested in the EDR approach’s flex-
ibility, even during experiments. Within EDR, “educational ideas for student or teacher
learning are formulated in the design, but can be adjusted during the empirical testing
of these ideas — for example if a design idea does not quite work as anticipated” (Bakker,
2018, p. 5). Bakker (2018) explains the rationale: “In the process of designing and im-
proving educational materials, for example, it does not make sense to wait until the end
of the teaching experiment before changes can be made. This would be inefficient” (p.
48).

Another important aspect of EDR is that it encourages multiple modes of data col-
lection and analysis. Furthermore, it borrows Lévi-Strauss’s (1962) concept of bricolage
and it encourages researchers to use “all the material that is at hand, including theoretical
insights and practical experience with teaching and designing” (Bakker, 2018, p. 60).

Taken as a whole, Educational Design Research provides an extremely flexible and
grounded perspective from which to conduct research during a period of a global pandemic.
It gives structure for reacting to a changing research context and, through the idea of
bricolage, it provides guidance on how to evaluate the affordances of readily available
technology that could be used in leu of the creation of a bespoke app. Easterday et al.
(2018) describe the iterative phases of EDR as: Focus, Understand, Define, Conceive,
Build, Test, and Present (see Figure 3.1).

[ Focus g:é:.lndarsland I;:% Define Ii:%(:anoeiveq:é Build I;:% Test ;:% Present b

Figure 3.1: Iterative cycle of educational design research. Adapted from Eas-
terday et al. (2018)

3.3 Pebasco ver. 1: Prototype

In study 1, a prototype learning analytics system was designed to improve students’ peer

feedback skills on spoken content. The system is called “Pebasco.” The naming comes
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from the underlined letters in the following phrase: “peer feedback on spoken content.”

The Pebasco system takes inspiration from the TPP testing (Gorham & Ogata, 2020a.).
During TPP sessions, the student observers have multiple opportunities to see how the
instructor identifies the mistakes of the performing pairs. The Pebasco system allows
the students to mimic the role of the instructor. They watch a brief asynchronous video
of a classmate’s recording of spoken content. If the student identifies a mistake, they
can annotate the recording with a description of the type of mistake and the timestamp
when it occurs. In this manner, the students can practice providing peer feedback on
spoken content modeled on the expert practice that they observe when they watch the
instructor feedback during the TPP tests. One difference is that during a TPP session,
the instructor will only identify one mistake before stopping the timer and ending the
conversation. However, while using Pebasco, students can identify multiple errors in one
recording. After the student adds their timestamped feedback comments to a recording,
the Pebasco system allows them to compare their comments to the ones the instructor
added to the same recording.

When designing the prototype Pebasco system, the authors chose to use the Educa-
tional Design Research approach of bricolage (Bakker, 2018, p. 60) to create the system
by orchestrating multiple available discrete technologies (see Figure 3.2). The instructor
used many of the tools for the first time during the spring 2020 ERT term.

After assessing the affordances of the available tools, the authors identified a stack of
technologies that, if orchestrated together, could provide the desired functionality of the
Pebasco system. The first is Microsoft Teams, which is a learning management system
(LMS) that could handle student personal information, communication via chat, and
the assignment of topic prompts. The second is Microsoft Flipgrid, which easily allows
students to record, edit, and share video and audio content with their classmates in the
“Kiso Eigo” course (see Figure 3.3). Figure 3.3 showcases some of the creative ways that
students used Flipgrid as viewed on smartphones, including the addition of digital stamps,
frames, photographs, and even realia, such as manga comic books. It is worth noting that
Microsoft shortened the name of Flipgrid to Flip in 2022. The third is Microsoft Forms—
a survey creator that can be used by students giving peer feedback to provide comments
tied to particular timestamps in their classmates’ Flipgrid videos (see Figure 3.4). The
final one is Google Data Studio, which is a data visualization platform. It can be used

to create a student-facing dashboard to facilitate the comparison of peer feedback that is
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Figure 3.2: Student workflow using Pebasco for practice and preparation before
a TPP test

given and received to feedback provided by the teacher.

After the student and instructor feedback comment data was collected via Microsoft
Forms for a unit of Pebasco, the data were added to an interactive student-facing dash-
board created using Google Data Studio. In one view of the dashboard (see Figure 3.5),
students could see the feedback that other students gave on their recording (marked
in blue) compared with the feedback given by the instructor (marked in pink). In an-
other dashboard view (see Figure 3.6), a student can check their individual performance
as a feedback provider compared to the instructor’s feedback on each of the recordings
that the student submitted feedback on. Please note that the student names have been
pseudonymized with animal names in the dashboard screenshots shown in Figures 3.5 and
3.6.

The final step in using the Pebasco system is a set of collaborative, reflective activities,
similar to the meta-dialogues described by Banister (2023) and Carless and Boud (2018).
During the synchronous class session, usually held the week before a TPP test, small
groups of students were assigned to breakout rooms. They used a shared collaborative
document in the Microsoft Teams Notebook and the Pebasco student-facing dashboard.

Together, they engaged in various reflective activities (e.g., comparing their performances;
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Figure 3.3: Examples of the student-created Flipgrid videos for the “Kiso Eigo”
basic English course

jointly writing the corrected versions of the mistakes that the instructor had identified;

voicing disagreement with any of the data displayed in the dashboard).

3.4 Pebasco ver. 2: Asynchronous mobile microlearn-
ing app

The second iteration of the Pebasco system is a mobile microlearning app designed to
train peer feedback skills on spoken content within a CLT EFL context (see Table 3.2
for a description of the motivating theories/frameworks behind features of the Pebasco
system). Students enhance their peer feedback abilities by interacting with audio clips
recorded by their peers from a mandatory CLT EFL course. Each audio clip is annotated

by the course instructor with timestamped comments identifying errors in grammar, vo-
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Figure 3.5: Pebasco student-facing dashboard: Video creator view

cabulary, pronunciation, or pacing. Students listen to these clips and attempt to predict

the nature and timing of each instructor comment. The system immediately confirms cor-

rect predictions, allowing students to make unlimited attempts to refine their accuracy.
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Figure 3.6: Pebasco Student-Facing Dashboard: Feedback Provider View

The following subsections will provide a more detailed description of the design of the

second iteration of the Pebasco system.

Table 3.2: Motivating theories/frameworks for learning activity and applica-
tion design

Theory/ Key Concepts Learning Activity Learning Application
Framework Design Design Components
Components

ICAP Interactive, Used as a heuristic Timestamped Feedback

Framework Constructive, for designing peer Creation: Students must

(Chi, 2009) Active, Passive  feedback activities create timestamped feedback
engagement based on visible signs  on their peers’ audio clips.

of engagement.

Formative Ongoing Integrated into the Immediate Feedback:

Assessment assessment to app’s design to Confirms correct predictions

(Thurn et al., provide provide immediate instantly, allowing students to

2023) continuous feedback and support make unlimited attempts to
feedback internal feedback refine their accuracy.

mechanisms, it acts

as a supplement to
the ICAP Framework.
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Table 3.2: Motivating theories/frameworks for learning activity and applica-
tion design (continued)

Theory/ Key Concepts Learning Activity Learning Application
Framework Design Design Components
Components
Dual Model Differing Basis for emphasizing Peer Feedback Provision:
Theory of impacts of training in the The training is focused on the
PCF (Sato, providing vs. provision of feedback, provision of peer feedback.
2017) receiving peer which has a greater
corrective positive impact on
feedback learning.
Transfer Aligning Applied in the study  Content Selection: The
Appropriate  cognitive to ensure that peer selected audios reflect
Processing processes during feedback training common problems that
(TAP) learning with activities are relevant  students in the course
(Lightbown, future situations to the final CLT experience.
2008; Morris speaking task.
et al., 1977)
Cognitive Managing Influenced the design  Hint System: Provides three
Load Theory  cognitive load of microlearning levels of assistance to support
(Khong & through brief activities in the students in predicting teacher
Kabilan, activities Pebasco app to comments.
2022; Sweller, enhance learning
1994, 2020) efficiency.
Brevity of Activities: Brief
activities designed to manage
cognitive load and enhance
engagement.
MISCA Message, Used to inform the Immediate Feedback:
Model Implementation, comprehensive design  Confirms correct predictions
(Panadero &  Student, of feedback messages  instantly, allowing students to
Lipnevich, Context, Agents and their delivery make unlimited attempts to
2022) within the app. refine their accuracy.
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Table 3.2: Motivating theories/frameworks for learning activity and applica-
tion design (continued)

Theory/
Framework

Key Concepts

Learning Activity
Design
Components

Learning Application
Design Components

Model of the
Internal
Mechanisms
of Feedback
Processing
(Lui &
Andrades,
2022)

Microlearning
Design
Principles
(Jahnke et
al., 2020)

Contextual and
external factors
can influence
how individuals
process and
respond to
feedback

Mobile
Microlearning
follows a set of
common design
principles

Emphasized the role
of contextual external
factors in feedback
processing,
supplementing the
ICAP framework’s
focus on overt
behaviors.

The design of the
Pebasco app aligns
with all of these
design principles.

Adaptable to the
Individual: Learners can
make unlimited attempts and
can adjust the amount of
scaffolding they receive to
meet their needs.

Multi-Device
Accessibility: Allows
students to access the app
and their progress across
different devices, ensuring
flexibility and ease of use.

Brevity of Activities: Brief
activities designed to manage
cognitive load and enhance
engagement.

3.4.1 No-code design of Pebasco ver. 2

The second version of Pebasco was built as a standalone asynchronous microlearning

app using the no-code development platform Bubble (Bubble, 2022). No-code technology

empowers people who are less proficient in computer programming to develop websites and

interactive apps using visual programming languages and more intuitive human-readable

syntax. No-code technology is rapidly gaining implementation in business and industry;

the former CEO of the massive software development platform GitHub, Chris Wanstrath,

has said that in the future, all coding will be done by some form of no-code (Johannessen

& Davenport, 2021). This is an important element of this paper’s novelty because a

literature search reveals a lack of research on the use of no-code technology to develop

educational apps, learning analytics apps, or apps for computer-assisted language learning

(CALL).
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Bubble is a multi-functional no-code platform. It can serve as an editing tool for
creating the user interface and the underlying workflows of an app. It can also host the
app on the web and maintain the dynamic database of all of the app’s data. Figure 3.7
displays some of the collapsed workflows that underlie one of the pages in the Pebasco app;

each of the rectangles can be clicked to expand and display the step-by-step breakdown

of the actions that comprise that particular workflow.
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Figure 3.7: A screenshot of some Bubble workflows underlying a page in Pe-
basco

Just because Bubble does not require a user to know how to program in a particular
computer coding language does not mean that it is necessarily easy to learn. Bubble
offers more flexibility in the range of websites and apps that can be built than many other
no-code tools do. However, that results in more complexity and a steeper learning curve.
As none of the authors of Study 2 had used a no-code tool to build an app before, it was
essential to reach out to the no-code community for support. This support included an

official Bubble Bootcamp offered from the Bubble homepage (Bubble, 2022) and no-code
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design and educational groups such as ProNoCoders (2022) and Buildcamp (2022).

3.4.2 The Pebasco student interface

The purpose of Pebasco is to help students improve their peer feedback skills and in-
ternal feedback skills by comparing the feedback that they give to the expert feedback
from a teacher. The overview of Pebasco is that students listen to audio clips that were
recorded by students enrolled in the same course. For each audio, the teacher has made
timestamped comments that indicate some mistake within the audio. Each audio has
between one and seven teacher comments. The teacher comments either indicate a gram-
mar /vocabulary mistake, a pronunciation mistake, or an unnecessarily long pause in the
audio. The goal is for the student to listen to an audio and to try to predict the type and
timestamp of each of the teacher’s comments. If a student can successfully predict all the
teacher’s comments in an audio, they earn three stars for that audio. Students can make
an unlimited number of attempts per audio. After a student logs in to Pebasco, they first
see the unit list page (see Fig. 3.8). There are currently four units with 15 audios per
unit. Students were assigned one unit per week over four weeks. The student then selects
an audio by clicking the “New Attempt” button. This takes the student to the attempt
page (see Fig. 3.9).

On the attempt page, students have a simple audio player that allows them to play,
pause, and skip forward or backward by 5 seconds. If a student identifies a section of
the audio where they think the teacher may have left a comment, they will pause the
audio, which then displays the current timestamp. The student can then annotate the
audio at that timestamp by clicking on the red “Feedback” button. Next, they select the
type of teacher comment (e.g., a pronunciation mistake) from a dropdown list. Then they
indicate how confident they feel that their feedback annotation matches with the teacher
comment. The system then announces if the student annotation matches with a teacher

comment near the same timestamp.

3.4.3 Scaffolding learning with hints

One of the challenges of designing asynchronous learning experiences is that teachers
cannot directly give their students scaffolding support as they might in a traditional face-

to-face class. For this reason, research on primarily asynchronous massive open online
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Figure 3.8: A screenshot of Pebasco’s unit list page

courses (MOOCs) can guide possible approaches to take because much of it has inves-
tigated ways to provide students with feedback and support (Heffernan & Heffernan,
2014; Kasch et al., 2021; Meek et al., 2017). Heffernan and Heffernan (2014) describe
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the ASSISTments platform, which allows researchers to investigate the effects of different
types of hints and scaffolding in online educational contexts such as MOOCs. Zhou et al.
(2021) used the ASSISTments platform in concert with the edX MOOC Big Data and
Education. They found that adult learners with lower prior knowledge of the material
performed worse when they were required to complete an entire sequence of scaffolding
support, regardless of how relevant it was to them at the time. They suggested that adults
who prefer to have more learner autonomy may prefer to select only the hints that they
need. Another option provided to the participants in that study was that participants
could request for the system to reveal the correct answers to items. This option was
also described by Moreno-Marcos et al. (2019). In the mobile microlearning version of
Pebasco app, the students can choose what level of support they receive from the system,

including requesting the reveal of the correct answers for each item. This design choice
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aligns with the theoretical perspective of Cognitive Load Theory as described earlier.

3.4.4 Hints and stars

If a student successfully matches their peer feedback annotations to all of the teacher
comments in an audio, the system makes a congratulatory announcement and awards
them three stars for that audio. In the current version of Pebasco, users are not penalized
for making “false positive” annotations (i.e., an annotation that does not match a teacher
comment). This design decision was made to not discourage students from attempting
annotations even if they did not have high confidence that they were correct.

The Pebasco app also has a hint engine to scaffold students in this activity. Below
the red “Feedback button” on each audio’s attempt page is a “Hint” icon (see Fig. 3.9).
Students can click on that icon up to three times to access increasing levels of support from
the system. For hint number one, the system tells the student how many teacher comments
are in the current audio. For hint number two, the system provides the timestamp for
each of the teacher comments and links that jump the audio player to a few seconds
prior to the timestamps and begin playing the audio. The links can be clicked multiple
times. The third hint is a request to reveal the answers, similar to the functionality used
in prior studies (Moreno-Marcos et al., 2019; Zhou et al., 2021). When hint three is
used, the following information is shared with the user: the number of teacher comments;
the timestamps and links to each timestamp in the audio for each teacher comment;
the type of each teacher comment; the corrected text of the mistake (in the case of a
grammar /vocabulary mistake) or a link to audio examples of British or North American
pronunciation of words (in the case of a pronunciation mistake); and a full transcript of
the audio clip (see Fig. 3.10).

The number of hints used in an attempt determines the number of stars awarded when
a student matches with all the teacher comments. If a student uses zero hints, they are
awarded three stars. If they use one hint, they get two stars. If they use two hints, they
get one star. Finally, if they use all three hints (i.e., request to reveal the answers), they
get zero stars. Whenever a student makes a new attempt at an audio, the number of hints
used for that attempt is reset to zero. The number of attempts made and stars earned
is dynamically reflected on the unit list page. The “New Attempt” button changes color
from red (zero stars), to orange (one star), to yellow (two stars), to green (three stars),

reflecting the maximum number of stars earned across all attempts made on an audio.
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Figure 3.10: A screenshot of Pebasco’s hint number three

For example, in Fig. 3.8, in the second audio of unit 2 (i.e., Audio 2.02), the student had
made one attempt, using two hints while matching with all of the teacher comments, to
earn one star. In the fifth audio of unit two (i.e., Audio 2.05), the student did not earn
any stars on their first attempt (either because they did not match with all of the teacher
comments or they used all three hints and requested the reveal of the correct answers),
but they were able to earn three stars on their second attempt. Please note that the

screenshot shown in Fig. 3.8 is early in the student’s engagement with Pebasco’s unit 2;
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the student could still make unlimited future attempts to earn three stars on each audio.

3.5 Presenting the studies

The preceding chapter laid out the methods for developing the Pebasco system using an
Educational Design Research approach. This flexible and pragmatic approach allowed
us to adapt to the changing situation as the course was disrupted by a shift to ERT. In
the next three chapters, the studies that comprise the core of this dissertation will be
presented in detail. The first two studies have been published in peer-reviewed interna-
tional academic journals. The third is currently under editorial review by a peer-reviewed

international academic journal.

3.6 Ethical considerations

Rissho University’s research ethics review board approved this dissertation’s research
methods, data collection, and data handling.

In the interest of transparency, the following declaration of the use of generative Al
(artificial intelligence)/LLMs (large language models) is provided. During the prepara-
tion of this work, the author(s) used ChatGPT and Grammarly in order to improve the
readability and language of some sections. After using these tools/services, the author(s)
reviewed and edited the content as needed and take full responsibility for the content of

the publication.
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Chapter 4

Research study 1: “Learning analytics
of peer feedback on communicative
skills in an EFL course across different
learning modalities”

4.1 Research background

The start of the COVID-19 pandemic necessitated a swift transition to Emergency Remote
Teaching (ERT) (Hodges et al., 2020), posing unique challenges for educators, particularly
in the realm of Communicative Language Teaching (CLT) (Gorham & Ogata, 2020b; Le
Cor & Coutherut, 2020; Luporini, 2020; Nartiningrum & Nugroho, 2020). This study
delves into these challenges within a mandatory English-as-a-Foreign-Language (EFL)
course at a Japanese university, with a specific focus on the role of feedback and peer
feedback in technology-enhanced learning.

Task-Based Learning and Teaching (TBLT), a popular subset of CLT, has been ex-
tensively researched in traditional, face-to-face contexts (Sauvignon, 2005). However, the
sudden shift to ERT has underscored the previous calls for further research in technology-
mediated TBLT (Chong & Reinders, 2020). This study responds to this call, investigating
the use of Timed Paired Practice (TPP), a task-based learning activity known to improve
students’ performance in CLT contexts (Pipe, 2015), in an ERT setting.

Feedback, and peer feedback in particular, is a central theme of this study. Drawing on
the comprehensive feedback frameworks of Panadero and Lipnevich (2022), Yang (2021),
Lui and Andrade (2022), Carless and Boud (2018), and Sutton (2012), this study explores

how feedback can be effectively implemented in an ERT context. Peer feedback has been
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shown to positively impact student learning and achievement (Hattie, 2009, 2012; Hattie
& Clarke, 2019; Kerr, 2020), and this study investigates the potential of technology to
enhance these effects.

The research involved 320 students across three cohorts, with the latter two expe-
riencing the ERT modality. The final cohort additionally utilized a prototype learning
analytics system to enhance peer feedback skills, responding to calls for more considera-
tion of the use of technology and learning analytics in feedback processes (Carless & Boud,
2018; Lui & Andrade, 2022). This also echoes a recent call by Ouhaichi et al. (2023) for
more research into the social aspects of learning by using multimodal learning analytics
(MMLA).

RQ 1: How and to what extent can different activities that support the development
of peer feedback skills improve the students’ communicative skills in a mandatory basic
EFL course based on CLT, as measured by communicative speaking tests?

By providing empirical evidence supporting modern feedback frameworks and explor-
ing the effectiveness of peer feedback activities in an ERT context, this study makes a

significant contribution to the literature on feedback in language learning.

4.2 Methods

4.2.1 Course goals

The context for this study is an introductory (“Kiso Eigo”) CLT-focused EFL course
that was mandatory for all first-year students in the Faculty of Letters at a university
in Tokyo, Japan. The primary goal of the course is to improve students’ basic English

communicative skills.

4.2.2 Participants and study design

The participants in this study were first-year students enrolled in the course. Only stu-
dents who completed both the first and last (fifth) TPP communicative speaking tests
were included in this study. There are three cohorts in this study: 1) the face-to-face
spring/fall 2019 “F2F” cohort (n=117); 2) the spring 2020 ERT online cohort (n=109);
and 3) the fall 2020 ERT online + Pebasco cohort (n=94). The naming of the third
cohort comes from the prototype learning analytics system that was used. Furthermore,

the cohorts were independent samples; no students were in multiple cohorts.
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The current design is a quasi-experimental study using convenience sampling. It
loosely considers the Phase 1 cohort as a control group against which the feedback inter-
ventions in the second and third phases can be compared. Limitations with this experi-

mental design will be raised in the discussion section.

4.2.3 Common flow of instructional design and adaptation to each
phase

Regardless of the phase of this study that each cohort participated in, there is a common
flow of instructional design that remained consistent throughout. First, the students
would be informed of the topic of the following week’s TPP test, and they would be given
time to practice. Then, in the following week’s class, the students would participate in the
TPP test. In the TPP test, they would do multiple rounds of TPP testing with randomly
assigned partners. Each student’s average time and average score across all the rounds
of TPP that they completed would be calculated and recorded. This pattern of practice
in one week’s class, followed by TPP testing in the following week’s class, continued
until students completed five sessions of TPP testing. Building off this common flow,
each phase of this study featured different learning strategies and technology affordances
to accommodate the change to ERT (see Table 4.1). Phase 1: 2019 Spring/Fall
Cohort: Face-to-Face. Some of the activities assigned in the face-to-face classes included
textbook work, pair work, and group work. One of the main activities and the primary
focus of this study was Timed Pair Practice (TPP), which was used as a form of low-stakes
formative CLT assessment. There were 5 TPP testing sessions; each session was based
on a broad, general-interest topic related to a unit in the textbook. In each TPP session,
students participated in multiple rounds.

The version of TPP that was used in this study had two success metrics: 1) an average
score and 2) an average time. In the basic form of TPP, a randomly assigned pair of
students begins a conversation, and they talk until one of them makes an uncorrected error,
and the teacher stops them. If either student corrects the error before the teacher stops
them, the pair can continue talking. However, once the conversation has been stopped,
the teacher records the length time of the duration of the conversation. This duration
is not simply a measure of time on task but rather an indicator of English fluency and
accuracy. The second success metric is a score. The score is calculated based on a target

length of time (e.g., 30 seconds) and the quality of the conversation. If the pair cannot
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Table 4.1: Adaptation of pedagogic strategy and technology integration to
emergency remote teaching conditions

Course elements

Mode Phase Learning strategy Technology affordances
(practice for TPP)
F2F Phase 1 2019  Preparation-focused No specific student-facing
Spring/Fall small-group practice technology was used.
(n=117) (F2F) Students themselves organized
group practice sessions.
Online Phase 2 2020 Preparation-focused The video chat function of
Spring small-group practice Microsoft Teams was used to
(n=109) (Online synchronous) host small-group practice
breakout rooms for TPP
practice.
Online Phase 3 2020 Reflection-focused The video chat function of
Fall (n=94) self-practice with Microsoft Teams was used to
Pebasco (Online host small-group practice
asynchronous) + breakout rooms. During the
Preparation-focused weeks between TPP
small-group practice assessments, students used the
(Online synchronous) Pebasco system to practice

their peer feedback skills.

reach the target time, they get 1 point. If the pair reaches or exceeds the target length of
time, they get 2 points. If the pair reaches or exceeds the target length of time and has
a high-quality conversation (i.e., demonstrates good logical flow, incorporates follow-up
questions, provides supporting examples, uses unique questions/responses/phrasing, etc.),
they get 3 points. Each student’s average score and average time are calculated across all
the rounds of TPP that they completed during that session of TPP testing, which reflect

their basic English communicative skills at that point in time.

Here is a typical example of a conversation in the first TPP test (topic: campus life)
that lasted 9 seconds and earned 1 point. Note that the teacher stops the students because

neither of them corrected the error:
Student A: What was your favorite subject in high school?
Student B: My like subject was science.

Teacher: Stop. My favorite subject was science. Or you could say, “I liked science.”
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9 seconds. One point.

Here is a typical example of a conversation in the last TPP test (topic: Japan) that
lasted 50 seconds and earned 3 points. Note that at one point in the conversation, Student
C notices and corrects their mistake, indicating internal feedback skills:

Student C: Where do you think is the most beautiful place in Japan?

Student D: That’s a good question. I think Okinawa is. We went there on our school
trip in high school. The color of the water there is such a pretty color of blue. I think
Okinawa has the best beaches in Japan. Have you ever visited there?

Student C: No, I haven’t. But I really want to go someday. We went to Tokyo
Disneyland for our high school trip. By the way, did you bought. . .Oh, sorry. . .Did you
buy any souvenirs?

Student D: Yes, I did. Okinawa is famous for salt. I bought some salt for my mother.
The shop can buy many different kinds of salt.

Teacher: Stop. The shop sells many different kinds of salt. 50 seconds and three
points.

Phase 2: 2020 Spring Term: Online. Due to COVID-19, the start of the school
year was delayed until mid-May 2020, and all classes were moved online in a sudden shift
to ERT. For most first-year students, it was their first experience taking online classes.
Similarly, it was the first time the course instructor had used Microsoft Teams, Microsoft
Forms, and Microsoft Flipgrid—the main technologies used.

Like in the F2F context, there were five sessions of TPP testing, held every other
week and interspersed with a session for practice and preparation (unless the university
schedule required a change in the weekly pacing). However, students did TPP via the
video conferencing function of Microsoft Teams rather than at the front of a classroom.

Preparing for the Following Term. Near the end of the second phase of this study,
the students were asked to supplement their last two practice/preparation Flipgrid video
activities with peer feedback surveys using Microsoft Forms. The purpose was to test one
of the elements that would be used to make a prototype learning analytics system for
improving peer feedback skills on spoken content that would be used in the third phase of
this study. The creation and use of this system are described in more detail in the second
chapter.

Phase 3: 2020 Fall Term: Pebasco. In the 2020 fall term, the syllabus, schedule,
and activities were nearly identical to the 2020 spring term. Beyond that, a prototype
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learning analytics system, Pebasco, was introduced to improve students’ ability to pro-
vide peer feedback on spoken content (see Chapter 2 for a more detailed description of the
system). The system allowed students to watch asynchronous recordings of classmates’
spoken performances and annotate them with feedback, similar to how the instructor pro-
vides feedback in TPP testing (Gorham & Ogata, 2020a). Unlike TPP, where only one
mistake is identified, students using Pebasco could mark multiple errors in a single record-
ing. They could then compare their feedback with the instructor’s comments, promoting
reflective learning and feedback skill development.

Pebasco was built by integrating various available technologies to create a seamless
system. Microsoft Teams served as the LMS for handling communications and assign-
ments, while Microsoft Flipgrid was used for video recording and sharing. Students pro-
vided timestamped feedback using Microsoft Forms, and the data were visualized through
Google Data Studio, which generated dashboards that allowed students to compare peer
and instructor feedback on their recordings. Collaborative reflection activities followed,
where students worked in small groups to discuss and reflect on their feedback before

upcoming TPP tests.

4.2.4 Data collection

The students’” TPP test performance data were collected during normal class activities
as a means to evaluate the research question. The university’s research ethics board
approved this study’s methods and data collection. The university’s research ethics board
determined that informed consent was not required for the quantitative data collection

used to address the research question because the data is anonymized and aggregated.

4.2.5 Statistical methods

Two sets of quantitative data were collected for all three cohorts: (1) the students’ scores
after the TPP tests and (2) the students’ time on the TPP test (i.e., duration of time a
pair could speak without making an uncorrected error as a measure of English fluency
and accuracy). JASP software (Love et al., 2019) was used to analyze the data.

The raw data was cleaned and checked for outliers. Descriptive statistics were cal-
culated. The dependent variables were checked for normal distribution and homogeneity

of variance before analysis. Pair samples t-tests were used to describe the difference in
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average times from TPP1 to TPP5 for each cohort. Wilcoxon signed-rank t-test was
used to describe the difference in average scores from TPP1 to TPP5 for each cohort.
Finally, analysis of variance (ANOVA) and post hoc tests (Tukey) were used to compare

the change in average time and the change in average score among the three cohorts.

4.3 Results

This study’s research question is addressed by analyses of the two success metrics of the
TPP tests. The following two sections will report the results from the analyses of the
students’ time on the TPP tests and their scores on the TPP tests, respectively. Each
section will begin by sharing the relevant descriptive statistics. Then, the results of t-tests
will demonstrate the intra-group changes of the cohorts from TPP1 to TPP5. Finally,
the results of analysis of variance (ANOVA) and post hoc tests (Tukey) will be used to

compare the changes among the three cohorts.

4.3.1 Average time gain

Descriptive statistics for all cohorts’ average times from the TPP1 (baseline) and the
TPP5 (final session) are displayed in Table 4.2. Paired sample t-tests for each cohort’s
average time comparing TPP1 to TPP5 are shown in Table 4.3. This demonstrates
intra-group improvement on average time that reached a significant level for each cohort:
the F2F cohort with t=17.16 (p<.001) with d=1.59; showing a large effect size; the
Online cohort with t=20.06 (p<.001) with d=1.92 showing a large effect size; and the
Pebasco Cohort with t=31.1 (p<.001) with d=3.21 showing a large effect size (Cohen,
1988). The first metric that was examined was the average time gain (in seconds)
from TPP1 to TPP5: F2F (M=25.53, SD=16.1, n=117), Online (M= 39.19, SD=20.4,
n—=109), and Pebasco (M=79.24, SD=24.67, n=94). Before comparing the average time
gain data for the three groups, the average times for the first TPP test (TPP1) were
analyzed to determine if the three groups were starting from approximately the same
point. It was found that the average time data for F2F (M=25.34, SD=6.47) vs Online
(M=26.73, SD=11.1) vs Pebasco (M=25.63, SD=7.75) were not significantly different as
indicated by Analysis of Variance (ANOVA), F(2, 196.45)=0.65, p= .525. Appropriate
Welch homogeneity correction was conducted as Levene’s test found that equality of

variances was not satisfied. Once it indicated no significant differences among the three
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Table 4.2: Descriptive statistics average time TPP1 and TPP5

TPP1 AVE Time TPP5 AVE Time
F2F Online Pebasco F2F Online Pebasco
Count of 117 109 94 117 109 94
learners
Mean 25.34 26.73 25.63 50.87 65.92 104.84
Std. De- 6.47 11.1 7.75 16.26 18.93 25.09
viation

Skewness (0.484 0.583 0.244 0.417 0.685 0.784
Kurtosis  -0.069 -0.608 -0.434 -0.008 0.023 0.549
Minimum 11.2 8.5 11 19.6 34 64
Maximum 44.3 52 46.5 98.7 116.5 179

groups when comparing their starting times in TPP1, subsequent average time gain from
TPP1 to TPP5 for the three cohorts was measured.

The average time gain data for F2F vs Online vs Pebasco was then compared using
ANOVA (see Table 4.4), F(2/193.74)=165.46, p= <.001, with 7?=0.546, showing a large
effect size. Levene’s test for equality of variances was conducted and found to be statis-
tically significant, therefore, the Welch homogeneity correction was used. Tukey’s HSD
Test for multiple comparisons found that the mean value of Average Time Gained was
significantly different between F2F and Online (p = < .001); between F2F and Pebasco
(p = < .001); and between Online and Pebasco (p = < .001).

4.3.2 Average score gain

Descriptive statistics for all cohorts’ average scores from TPP1 and TPP5 are displayed
in Table 4.5. Student’s Paired sample t-tests for each cohort’s average score comparing
TPP1 to TPP5 are shown in Table 4.6. Wilcoxon signed-rank test was used to adjust for
non-normality. This demonstrates intra-group improvement on average score that reached
a significant level for each cohort: the F2F cohort with z=8.55 (p<.001) with r5=0.93;
showing a large effect size; the Online cohort with z= 8.14 (p<.001) with r5=0.96 showing
a large effect size; and the Pebasco cohort with z=8.42 (p<.001) with rg=1 showing a
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Table 4.3: Intra-group average time paired samples T-Tests

t df p Cohen’s
d
F2F Cohort TPP5 - TPP1 AVE  17.16 116 < .001 1.59
Time (N=117)
Online Cohort TPP5 - TPP1 20.06 108 < .001 1.92
AVE Time (N=109)
Pebasco Cohort TPP5 - TPP1 31.1 93 < .001 3.21

AVE Time (N=94)

Note: Student’s t-test.

Table 4.4: ANOVA of average time gained

Group N Mean Std. Dev F p n?
(2,193.74)

F2F 117 25.53 16.1 165.46 <.001 0.546

Online 109 39.19 20.4

Pebasco 94 79.24 24.67

Note. p < 0.05*

large effect size (Cohen, 1988).

The second metric that was examined was the average score gain from TPP1 (baseline)
to TPP5 (final session) for the three cohorts: F2F (M=0.58, SD=0.49, n=117), Online
(M=0.79, SD=0.57, n=109), and Pebasco (M=1.48, SD=0.34, n=94). Before comparing
the average score gain data for the three groups, the average scores for the first TPP test
(TPP1) were analyzed to determine if the three groups were starting from approximately
the same point. It was found that the average score data for F2F (M=1.33, SD=0.22)
vs Online (M=1.39, SD=0.39) vs Pebasco (M=1.28, SD=0.28) were not significantly
different as indicated by Analysis of Variance (ANOVA), F(2, 193.85)=2.77, p= .065).
Appropriate Welch homogeneity correction was conducted as Levene’s test found that
equality of variances was not satisfied. Once it indicated no significant differences among

the three groups when comparing their starting scores in TPP1, subsequent average score
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Table 4.5: Descriptive statistics average score TPP1 and TPP5

TPP1 AVE score TPP5 AVE score
F2F Online  Pebasco F2F Online  Pebasco

Count of 117 109 94 117 109 94
Learners
Mean 1.33 1.39 1.28 1.9 2.19 2.78
Std. De- 0.22 0.39 0.28 0.5 0.43 0.28
viation
Skewness (.138 0.392 0.799 0.59 -0.098 -1.17
Kurtosis  -0.752 -1.261 -0.105 -0.508 -0.287 0.548
Minimum 1 1 1 1 1 2
Maximum 1.8 2 2 3 3 3

gain from TPP1 to TPP5 for the three cohorts was measured.

Next, the average score gain data for F2F vs Online vs Pebasco were then compared
using ANOVA (see Table 4.7), F(2, 207.66)=141.53, p= <.001, with 7>=0.38, showing
a large effect size (Cohen, 1988). Levene’s test for equality of variances was conducted
and found to be statistically significant; therefore, the Welch homogeneity correction was
used. Tukey’s HSD Test for multiple comparisons found that the mean value of Average
Score Gained was significantly different between F2F and Online (p = 0.003); between
F2F and Pebasco (p = < .001); and between Online and Pebasco (p = < .001).

4.4 Discussion

This study, conducted within a mandatory basic English-as-a-Foreign-Language (EFL)
course at a Tokyo university, aimed to determine the extent to which peer feedback
activities could enhance students’ communicative skills. As a result of a shift to online
emergency remote teaching (ERT') caused by the COVID-19 pandemic, this study was able
to trace the effects of different instantiations of feedback activities across three cohorts
of students taking the same course under different conditions. Part of the novelty of
this study is that this unique situation provided an opportunity to address previous calls

for further research in technology-mediated Task-Based Learning and Teaching (TBLT)
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Table 4.6: Intra-group average score paired samples T-Tests

W zZ p Rank-Biserial
Correlation
F2F Cohort TPP5 -TPP1 AVE 236.5 8.55 < .001 0.93
Score (N=117)
Online Cohort TPP5 -TPP1 AVE 87.5 8.14 < .001 0.96
Score (N=109)
Pebasco Cohort TPP5 -TPP1 0 8.42 < .001 1

AVE Score (N=94)

Note. Wilcoxon signed-rank test.

Table 4.7: ANOVA average score gained

Group N Mean Std. Dev F (2, p n?
207.66)
F2F 117 0.58 0.49 141.53 <.001 0.38
Online 109 0.79 0.57
Pebasco 94 1.48 0.34
p<0.05*

(Chong & Reinders, 2020), specifically through the use of Timed Paired Practice (TPP),
a task-based learning activity known to improve students’ performance in Communicative
Language Teaching (CLT) contexts (Pipe, 2015).

In Phase 1, the feedback mechanism was traditional and teacher-centric, conducted
in a face-to-face classroom setting. The focus was on immediate verbal feedback from
the teacher following each round of the TPP formative assessments, primarily addressing
language errors in grammar, vocabulary, and pronunciation. The performance of this
cohort, as measured by the TPP tests’ average time change and average score change,
served as a baseline and control for comparison with subsequent phases.

Phase 2 integrated online elements into the feedback process, as a result of the shift to
Emergency Remote Teaching (ERT). Despite retaining the teacher-led feedback approach,
this phase saw an improvement in student performance compared to Phase 1, as evidenced

by the statistically significant findings in both TPP test metrics. This suggests that even
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modest changes in the feedback process and implementation can positively impact student
learning outcomes.

Phase 3 introduced a multifaceted feedback approach with an emphasis on peer feed-
back which significantly outperformed both Phase 1 and Phase 2 cohorts in the TPP
success metrics. This phase was characterized by a tightly coupled loop of feedback ac-
tivities which included (a) teacher feedback during TPP tests, focusing on immediate and
practical language usage errors; (b) meta-dialogues about the rationale and benefits of
peer feedback and its impact on internal feedback skills; (c¢) active participation in the
Pebasco system, where students provided and received peer feedback on Flipgrid videos;
(d) comparison of peer feedback with teacher feedback through the Pebasco student-
facing dashboard, fostering self-reflection; and (e) small group reflection sessions based
on the feedback received, using the student-facing dashboard to facilitate discussions and
insights. This comprehensive approach in Phase 3 not only enhanced the students’ en-
gagement with feedback but also promoted a deeper understanding of feedback processes
and their relevance to language learning. To better understand how feedback activities
impacted the learners, it is important to view them through the context of the theoretical

feedback frameworks that were discussed earlier.

4.4.1 Contextualizing results within theoretical feedback frame-
works

This study’s phased approach allows for a nuanced exploration of the MISCA model’s ap-
plication (Panadero & Lipnevich, 2022), particularly how each phase’s distinct feedback
mechanism aligns with the model’s components. In Phase 1, the traditional face-to-face
feedback predominantly focused on the "Message’ aspect of the MISCA model, where the
teacher’s feedback was immediate and error-focused. This phase established a baseline
for feedback effectiveness, primarily addressing the content and clarity of feedback, but
with limited exploration of student individuality and context. The transition to the online
modality in Phase 2 marked a change in the 'Implementation’ aspect of the MISCA model.
This shift demonstrated that modifying the feedback delivery method (while retaining its
core message) could lead to improved student performance. Phase 3’s tightly-coupled
feedback loop significantly outperformed the previous phases, as it closely aligned with
multiple elements of the MISCA model. The integration of teacher feedback with peer

feedback in the Pebasco system enhanced both the message’s relevance and the variety of
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the implementation. The teacher’s meta-dialogues explaining the purpose and benefit of
peer feedback activities emphasized the importance of students developing internal feed-
back skills, thereby addressing the 'Student’ component in the MISCA model. This was
furthered by actively involving students in the feedback process, thereby acknowledging
and fostering their individual feedback skills. The shift to ERT provided a new ’Context,’
demonstrating the applicability of the MISCA model across diverse settings. The addi-
tion of peer feedback alongside teacher feedback diversified the "Agents,” illustrating how
different sources of feedback can collectively enhance the learning experience.

While the MISCA model is a broad framework for consideration, Yang’s (2021) Feed-
back Orientation framework provides a lens to examine how the phased approach in this
study influenced students’ engagement with and perception of feedback. In Phase 1, feed-
back was direct and teacher-centric, primarily focusing on language accuracy. This phase
aligns with Yang’s 'Feedback Utility’ dimension, as students received clear and immediate
feedback on their language use. However, the approach was limited in fostering "Feedback
Self-Efficacy’ as students primarily received feedback without engaging in self-reflection or
peer interaction. With the introduction of online tools in Phase 2, the 'Feedback Utility’
aspect was maintained, and the feedback delivery’s digital nature offered a new dynamic
to students’ feedback experience. The improved performance metrics from this phase
suggest that students may have found value in this modified feedback approach, possibly
indicating a positive shift in their perception of feedback’s utility in learning.

Phase 3 offered a more holistic application of Yang’s framework; its integration of
peer feedback through the Pebasco system, alongside teacher feedback, directly engaged
students in the feedback process. This engagement may have enhanced their belief in the
feedback’s utility and fostered feedback self-efficacy, as students were not only recipients
but also providers of feedback. The teacher’s meta-dialogues and group reflection sessions
in Phase 3 promoted social awareness around feedback. These discussions may have im-
proved students’ understanding of the social dynamics involved in giving and receiving
feedback, fostering a more collaborative learning environment. The tightly coupled feed-
back loop in Phase 3, involving teacher feedback, peer feedback, and reflective practices,
nurtured a sense of accountability among students. They were responsible not only for
internalizing feedback but also for contributing constructively to their peers’ learning,
aligning with Yang’s notion of feedback accountability. The significant improvements

in the TPP test metrics in Phase 3 corroborate the effectiveness of aligning feedback
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practices with Yang’s Feedback Orientation dimensions. The study’s phased approach
demonstrates that a comprehensive and active engagement with feedback — encompassing
utility, self-efficacy, social awareness, and accountability — can support improved language
learning outcomes.

Beyond Yang’s (2021) Feedback Orientation framework, the findings of this study also
support other theoretical feedback frameworks. For example, Carless & Boud’s (2018)
feedback literacy model identifies several implications that are influential in the Phase 3
feedback activities. For example, they suggest the importance of meta-dialogues which
illuminate feedback processes, peer feedback as a core curricular element, and the use of
reflective group discussions to make sense of feedback activities. All of these were clearly
enacted in Phase 3 of this study, and the findings of this study suggest that they may
have played a part in the improved performance in the third phase compared to earlier
phases.

This also echoes Sutton’s (2012) three dimensions of feedback literacy. The meta-
dialogues in Phase 3 bolster the epistemological dimension by helping the students to have
a deeper understanding of feedback processes. Then the ontological dimension reflects the
students’ growing sense of self-confidence, which may be linked to the practical dimension
of Sutton’s model, as indicated by the students’ improved TPP performances.

Taken together, the findings of this study add evidence suggesting how the use of these
interconnected theoretical feedback models may be used to improve the learning process.
This adds evidence to the literature, demonstrating how these feedback models can be

successfully used in CLT classes during ERT.

4.4.2 Implications for instructors

There are two sets of implications for instructors that are raised by this study. The first
is that the Educational Design Research approach of bricolage (Bakker, 2018, p. 60) was
used to create the prototype learning analytics system by orchestrating multiple available
discrete technologies. The findings of this study suggest that such a prototype system can
have a positive influence on learning outcomes in the context of peer feedback in a CLT
EFL course during ERT. This is potentially important because Carless & Boud (2018)
assert that “the possibilities of learning analytics to inform feedback research and the
related implications for student feedback literacy are also likely to be an expanding area of

research focus” (p. 9). Not only can a prototype learning analytics system yield empirical
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data for peer feedback research, but it can also provide guidance for the development
of future learning analytics systems, such as the updated version of Pebasco, which was
created as a standalone app based on the lessons learned in the current study (see Gorham
et al., 2023). Instructors might find that the lower barrier to entry of this bricolage
approach allows them to begin to conduct research at the intersection of learning analytics
and frameworks of feedback and feedback literacy.

The second set of implications is that this study adds to the evidence that overarching
frameworks, such as the MISCA model (Panadero & Lipnevich, 2022), are correct in
emphasizing that to successfully implement peer feedback training, an instructor needs
to approach the process from a holistic point of view which incorporates elements such
as the learning environment, the sources of feedback and also the internal states and
prior experiences of students (Lui & Andrade, 2022; Yang, 2021). If this can work in a
challenging environment such as the ERT context that was described in the present study,
then it may also be effective in a more traditional classroom environment. Instructors may
want to start utilizing these feedback frameworks not only because they can be effective
in their regular classrooms but also because they can positively guide curriculum design
in the case of an ERT disruption caused by an incident such as a natural disaster or

pandemic.

4.4.3 Limitations

There are a number of limitations to this study. As mentioned in the Methods section,
this study loosely treated the Phase 1 cohort as a control group. However, Pawlak (2022)
raises the issue of individual differences, particularly in the broader context of Complex
Dynamic Systems Theory (CDST), and the idea that there may be some confounding
variables that are not controlled for in this experimental design. For example, students
may have different inherent motivations to learn. Alternatively, in this study, almost
all the students in the spring 2020 term were experiencing their first time in an online
synchronous class. The students in the fall 2020 term already had experience with several
asynchronous classes during the spring term. This difference in prior experience could
have impacted the outcomes of this study. Hiver and Al-Hoorie (2019) recommend design-
based research (DBR) as one methodological approach to building and testing theories
while acknowledging the complex dynamic nature of the systems that are involved in

educational research.
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Another limitation is that the Pebasco prototype system lacked some of the most
important functionalities of other learning analytics systems, such as user learning logs
and user profiling (for example, see Majumdar et al., 2021; Ogata et al., 2018). With
better data collection and analysis tools, the Pebasco system could potentially have a
more positive effect on learning outcomes.

Finally, the design of the prototype Pebasco system followed an Educational Design
Research approach. It was being designed while the course was being taught, and the
design was adapted to the changing conditions (most notably the shift to ERT'). For this
reason, the Microsoft Forms data collection part of the prototype Pebasco system was
first trialed with students at the end of the second phase. Although they did fill out the
Microsoft forms, they did not receive any feedback from their classmates, they did not
see any of the instructor feedback, they did not see the student-facing dashboard, and
they did not participate in any small-group reflective activities using the Pebasco system.
Nevertheless, this small interaction with a subsection of the Pebasco system could have

potentially impacted the results of this study.

4.5 Conclusion

The novelty of this study is that it is the first study of its kind to explore the use of a
prototype learning analytics system that promotes peer feedback skills on spoken content
during a shift ERT within the context of modern feedback frameworks. Future possibili-
ties for research and development include the creation of a standalone Pebasco application
that has more functionalities of learning analytics systems (e.g., the collection of learning
logs). An example of this can be found in Gorham et al., (2023). In a recent systematic
literature review of the use of films in EFL teaching, (Sanchez-Aunén et al., 2023), the
authors suggested that future research could be expanded to include different types of
video content, it is possible that the present study could be used as part of a systematic
literature review study that examines the use of student-created videos in the context of
peer feedback in EFL courses. Another avenue for future research could be to better iden-
tify individual differences (Pawlak, 2022) among the students in areas such as motivation
to reduce potentially confounding variables. Finally, future studies could replicate this

study in different academic institutions and cultural contexts.
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Chapter 5

Research study 2: “Analyzing learner
profiles in a microlearning app for
tralining language learning peer

feedback skills”

5.1 Research background

Peer feedback can be described as the act of one learner evaluating the performance of
another learner. It has been shown to positively impact student learning and achievement
(Hattie, 2009, 2012; Hattie & Clarke, 2019; Kerr, 2020). It also has been found to
improve students’ self-reflection /internal feedback skills (To & Panadero, 2019). In the
context of language learning, the practice of peer feedback (both provision and reception)
can improve learners’ second /foreign language (1.2) skills (El Mortaji, 2022; Patri, 2002;
Rodriguez-Gonzalez & Castanieda, 2016); and peer feedback practice can improve learners’
ability to detect 1.2 errors (Fujii et al., 2016). Peer feedback is a skill that can be trained
(Sluijsmans et al., 2004; van Zundert et al., 2010).

There have been calls for research examining how training can enhance the quality
of peer feedback (Dao & Iwashita, 2021) and for more use of experimental and quasi-
experimental methodologies in peer feedback research (Topping, 2013). In the Dual
Model Theory of peer corrective feedback (PCF), it is theorized that there are educa-
tional benefits to both the provision and reception of PCF, and there is a call for research
to “experimentally tease apart the two sides” (Sato, 2017, p. 30). The current study
addresses this call for research by isolating just the provisioning side of peer feedback.

Mobile microlearning is a type of technology-enhanced learning that is notable for
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its short duration and flexibility in the time and place of learning (Hug et al., 2006).
Although there are several studies that research novel uses of microlearning to improve
L2 vocabulary skills (e.g., Arakawa et al., 2022; Dingler et al., 2017; Inie & Lungu,
2021; Kovacs, 2015), there is a gap in the literature of research that investigates the use
of asynchronous mobile microlearning peer feedback training in the context of spoken

content in foreign language learning. The current study aims to fill this gap.

The opportunity to address these gaps in the literature arose due to an unexpected
change in the teaching context. In response to the ongoing COVID-19 pandemic, the city
of Tokyo was placed under a declared state of emergency multiple times in 2021 (The
Japan Times, 2021). As a result, the university where the current study was conducted
decided that some classes would be held in person while others would be taught using an
online asynchronous modality. The present study examines the continued development
and use of the Pebasco app to support the adaptation of a mandatory Communicative
Language Teaching (CLT)-based English as a foreign language (EFL) class to this asyn-

chronous modality.

The first version of Pebasco was a prototype learning analytics system used in syn-
chronous online classes held in a Japanese university in the first year of the COVID-19
pandemic (Gorham & Ogata, 2020a). It was designed to improve students’ peer feed-
back skills on spoken content in a CLT-based EFL class context. Following an iterative
design process, the second version of Pebasco was built as a standalone asynchronous

microlearning app using the no-code development platform Bubble (Bubble, 2022).

The second version of Pebasco allows for the collection of learning analytics data.
Based on the system affordances and learner interactions with the system, this paper
first defines the learner behavior profiles of the participants (n=87) for this language mi-
crolearning task. Using these learner profiles, this paper attempts to answer the following
research question by tracking the migration of learner profiles over the course of using the

Pebasco system:

RQ 1: How and to what extent can the asynchronous microlearning app Pebasco
improve students’ skills for providing peer feedback on spoken content in CLT-based English
as a foreign language (EFL) education?
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5.2 Methods

5.2.1 Research design

This study used convenience sampling and a quasi-experimental single-group pre-/post-
research design. Participants used the Pebasco system over the course of four units.
The first unit was treated as a tutorial for the students to get familiarized with the
system’s functionality. The participants’ usage patterns with the system and their end-
of-activity performance in the second (pre) and fourth (post) units were compared. The
usage patterns and performance data were used to create profiles. Based on work by
Majumdar and Iyer (2016), each profile is considered a stratum, and the transition pattern
is measured across the two phases (i.e., unit 2 and unit 4). The migration in profile
types from the second to fourth units was described and further compared by appropriate
statistics to evaluate if there was an improvement in the group of participants’ peer

feedback skills over the course of using the Pebasco system.

5.2.2 Course goals

The context for this study is an asynchronous introductory CLT-focused EFL course
that was mandatory for all first-year students in the Faculty of Letters at a university
in Tokyo, Japan. The primary goal of the course is to improve students’ basic English
communicative skills. One of the sub-goals of the course is to improve the students’ peer

feedback and internal feedback skills for spoken content.

5.2.3 Participants

The participants in this study were first-year university students enrolled in the course
described in the previous section. They were selected using convenience sampling. A
total of 131 students were enrolled in the course. However, only students who provided
informed consent and who had at least tried the second and last (fourth) units in Pebasco

were included in this study (n=87).

5.3 Data collected and analysis method

The Pebasco app collects learning analytics data from user interactions with the system.

Table 5.1 shows the number of attempts that all the students made in each unit of Pebasco.
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For each record of a student’s attempt, the system collected additional data, including
the number of stars earned on the attempt, the number of hints used, the number of
false positives (annotations that did not match with a teacher comment), the number of
seconds that the audio was played during the attempt, the level of confidence a student
reported for each annotation, and other clickstream data created when navigating the

audio player.  The highest level of analysis provided by the Pebasco system is at the

Table 5.1: Pebasco attempt data

Analysis flow Data

Total number of students 131

Subset of students who gave informed consent 87
and completed unit 2 and unit 4

Total audio attempts (units 1-4) 9,979 from 131 users

Audio attempts (unit 1) 3,327 from 131 users

Audio attempts (unit 2) 2,321 from 131 users

Audio attempts (unit 3) 2,180 from 131 users
( )

Audio attempts (unit 4 2,151 from 131 users

student outcome level. It shows how many stars an individual earned for each unit. Each
unit has 15 audios with an opportunity to earn three stars per audio, resulting in the
potential to earn a maximum of 45 stars per unit. The students are told when they
are assigned a Pebasco unit that their score for the activity is based on the number of
stars they earn in the unit, regardless of the number of attempts they make. The score
breakdown is 10 points (45 stars), 9 points (40-44 stars), 8 points (35-39 stars), 7 points
(30-34 stars), 6 points (25-29 stars), 5 points (20-24 stars), 4 points (15-19 stars), 3 points
(10-14 stars), 2 points (5-9 stars), 1 point (1-4 stars), and 0 points (0 stars).

For the present study, unit 1 of Pebaso was used for onboarding and training purposes.
The students’ outcomes and behaviors in unit 2 and unit 4 were compared for this study.
Figure 5.1 shows the distribution of points (which reflect the sum of the maximum number
of stars students earned for each audio in a unit) earned by students in unit 2 compared
to unit 4. Students who earned seven points or more (i.e., 30 stars or more) were placed

in the “High Stars” category, while the remaining students were placed in the “Low Stars”
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Figure 5.1: Distribution of points earned in unit 2 vs. unit 4 (n=87 students)

category. Figure 5.2 shows the migration of students between the two categories from

unit 2 to unit 4 (Flourish, 2022).

5.3.1 Data analysis method

To answer the research question posed by this study, it is necessary to examine the data
collected from Pebasco at a finer level of detail than shown by the student outcomes in
Figure 5.2. The additional behavioral data can be mined and combined with the outcome
data to identify student profiles in the context of Pebasco use.

A collaborative no-code visual interactive data analytics platform called Einblick
(Zgraggen et al., 2017) was used to identify student usage patterns within the learning
analytics data generated by the Pebasco app. Einblick was used to explore and manipu-
late the data and identify behavioral patterns of interest within the data. Einblick (2022)
offers a video of one example session using this platform to explore the Pebasco data used
in this study. Through this data exploration and manipulation, two behavioral patterns

of interest emerged.
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High Stars74

19 Low Stars
Low Stars 13

Figure 5.2: Migration of students between the High and Low Stars categories
from unit 2 to unit 4

The first behavioral pattern is when students request the correct answer by using three
hints during an attempt. The second behavioral pattern is when students’ behavior while
completing an audio conforms to multiple success criteria that the authors identified and
combined into an aggregate behavioral pattern called “Top audio.” Students displaying
this pattern of behavior demonstrate higher levels of peer feedback skills. Table 5.2 shows
the elements and thresholds of the collected learning analytics data used to create the
“Top audio” category. For example, a student in the “Top audio” category would have
only made one attempt in which they matched with all of the teacher comments and
earned three stars without using any hints. The decision was made to allow up to two
false positives (student feedback annotations that did not match with a teacher comment)
because, in the usage data, many students used the fact that the system did not penalize
false positives rather than using one hint to check the number of teacher comments in an
audio. Finally, the system recorded the average number of seconds a student had played

an audio per annotation they made. If it was too low, it might indicate a “spamming”
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technique in which the student quickly makes annotations without adequately listening
to the audio, thereby abusing the lack of penalization of false positives. On the other
end of the spectrum, if the time was too high, it might indicate that the student may not

understand the audio well and may be hesitating or indecisive.

Table 5.2: Elements comprising the “Top Audio" behavioral pattern

Elements Threshold Notes

Max Number of At- =1 Identifies audios in which the student only
tempts tried one attempt

Max Stars =3 Identifies audios in which the student earned

three stars

Max Hints =0 Identifies audios in which the student did not
rely on any hints

False Positives <2 Identifies audios in which the student made
two or fewer annotations that did not match
with the teacher comments

Seconds per Annota- >2 seconds Eliminates audios in which the student was
tion “spamming”’ annotations without listening

Seconds per Annota- <200 seconds Eliminates audios in which the student was
tion highly indecisive while listening

The behavioral patterns of “correct answer request” and “Top audio” were combined
with the outcome data of the number of stars earned to identify learner profiles for each
unit (see 5.3). Note that in Figure 5.3, the two rectangles on the far left and right sides
only have one output because there were no participants in the other possible output.
The “1_Desired” profile is a student who performed well across all of the success criteria:
they earned more than 30 stars in a unit, more than 50% of their audios in the unit meet
the “Top audio” criteria, and they requested the correct answers for fewer than 50% of
the audios in the unit. The “2  Successful with Support” profile is a student who earned
more than 30 stars in a unit, but they had under 50% of audios that met the “Top audio”
criteria and 50% of audios that had correct answer requests. These students may have
used other supports in Pebasco, such as the ability to make multiple attempts and to seek
hints that do not reveal the correct answers. The “3_Successful with Answers” profile is

a student who frequently relied on the system’s ability to reveal the correct answers to
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earn more than 30 stars in a unit. The “4 Unsuccesful with Answers” profile is a student
who requested correct answers for more than 50% of the audios in the unit, but they
still did not manage to get 30 stars or more. Only one student in one unit fell into this
unusual category. Finally, the “5_ Disengaged” profile is a student who made at least one
attempt at a unit, but they disengaged from the system without earning 30 stars or more
or displaying either the “correct answer request” or the “Top audio” behavioral pattern in

more than 50% of the audios in a unit.
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Figure 5.3: Flowchart showing the decision chain used to identify the learner
profiles

Figure 5.4 shows the migration of the student profiles (n=87) within Pebasco from unit
2 to unit 4 (Flourish, 2022). Based on work by Majumdar and Iyer (2016), each profile is
considered as a stratum, and the transition pattern is measured across the two phases (i.e.,
unit 2 and unit 4). Of the 36 students who started in the “1 Desired” profile in unit 2, 32
remained in that profile, while 2 migrated to the “2 Successsful with Support” profile, and
two migrated to the “3_Successful with Answers” profile. Of the 18 students who started
in the “2_ Successsful with Support” profile in unit 2, only two remained in that profile,

while 15 migrated to the “1 Desired” profile and one migrated to the “4 Unsuccessful
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with Answers” profile. Of the 14 students who started in the “3 _Successful with Answers”
profile, 13 remained, while one migrated to the “2 Successful with Support” profile. Of the
19 students who started in the “5_Disengaged” profile, 12 remained, while three migrated
to the “2_ Successsful with Support” profile and four migrated to the “1 Desired” profile.

U2_Profiles U4_Profiles

19Desired!51

18 2 Successful w/ Support

2 - -—-——"'"______i
';
-"’ :

4_Unsuccessful w/Answers 1=

(51Disengaged 12

Figure 5.4: Migration of student profiles from unit 2 to unit 4

5.3.2 Addressing the research question

This study sought to answer the following research question: How and to what extent can
the asynchronous microlearning app Pebasco improve students’ skills for providing peer
feedback on spoken content in English as a foreign language (EFL) education? By mining
behavioral data from the Pebasco learning analytics system and combining it with the
outcome data (i.e., the number of stars earned per unit), it became possible to identify
five profiles of the students using the app. The profile migration that the students made
over the course of using Pebasco indicates changes in the students’ level of peer feedback

skills.
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The “1_Desired” profile is for students with the highest level of peer feedback skills
that can be demonstrated within the app. The profile migration pattern shown in 5.4
shows that in unit 2, only 41% (n=36) of the students fit the “1 Desired” profile. How-
ever, by unit 4, 59% (n=51) of students fit the “1 Desired” profile. This includes 15
students who migrated up from the “2_Successsful with Support” profile and four stu-
dents who migrated up from the “5_Disengaged” profile. This migration shows that using
the Pebasco microlearning app can positively affect students’ peer feedback skills in the
context of English as a foreign language (EFL) education.

It is also worth noting two groups of students who remained static in their profiles from
unit 2 to unit 4. The first group is 13 out of 14 students who started in the “3_Successful
with Answers” profile and remained there. This may be because they felt they could
get a good grade on the Pebasco assignments without needing to engage deeply with the
content in the app. The second group is the 12 out of 19 students who started in the
“5_Disengaged” profile and remained there. This might indicate a problem with student
motivation. Alternatively, perhaps they had difficulty understanding how to use the app.

To conduct a statistical analysis of the profile changes from unit 2 to unit 4, the
profile types were considered as ordinal variables running from 1 (i.e., “1 Desired”) to 5
(i.e., “5_disengaged”), with lower numbers indicating a better-performing profile. Unit
2 (M=2.402, SD=1.551, n=87) was compared with unit 4 (M=2.023, SD=1.438, n=87).
The Shapiro-Wilk Test of Normality was conducted and found to be statistically sig-
nificant, suggesting a deviation from normality, so the Wilcoxon signed-rank one-tailed,
paired samples t-test was used (see Table 5.3). It was hypothesized that the unit 4
profile "rank" would be a lower number (because lower numbers indicate higher perfor-
mance/better behavior) than that of unit 2. The results showed a statistically significant
difference (P=0.002), indicating an improvement from unit 2 to unit 4 as measured by

profile migration.

5.4 Discussion

5.4.1 Contrast with previous work

The present research first interacts with previous work by addressing multiple calls for
research. There have been calls for research examining how training can enhance the

quality of peer feedback (Dao & Iwashita, 2021) and for more use of experimental and
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Table 5.3: Paired samples T-test for profile migration from unit 2 to unit 4

Measure 1 Measure 2 W Z P Effect-
size
U2 Profiles U4 Profiles 327 2.824 0.002 0.611

Note. For all tests, the alternative hypothesis specifies that U2 Profiles is greater than

U4 Profiles.

Note. Wilcoxon signed-rank test to compare the difference and Rank-Biserial Correlation for
effect size.

quasi-experimental methodologies in peer feedback research (Topping, 2013). In the Dual
Model Theory of peer corrective feedback, it is theorized that there are educational ben-
efits to both the provision and reception of PCF, and there is a call for research to
“experimentally tease apart the two sides” (Sato, 2017, p. 30). The present study ad-
dresses these calls for research by using a quasi-experimental research methodology to
investigate the effect of practicing only the provision of peer feedback on the quality of

the feedback provided.

Jahnke et al. (2020) proposed a set of mobile microlearning design principles described
earlier in this paper. The design of the second version of the Pebasco app, which was used
in the present study, adheres to the mobile microlearning design principles described by
Jahnke et al. (2020): (a) the L2 listening and peer feedback practice are practical and
interactive; (b) the Pebasco activities can be completed in only a few minutes; (¢) multi-
media audio clips are integral to the user experience; (d) the system provides immediate
formative feedback in the form of text notifications, animations, and icon color changes;
(e) and finally, Pebasco is accessible across multiple devices and operating systems. Al-
though there are several studies that research novel uses of microlearning to improve L2
vocabulary skills (e.g., Arakawa et al., 2022; Dingler et al., 2017; Inie & Lungu, 2021;
Kovacs, 2015), there is a gap in the literature of research that investigates the use of
asynchronous mobile microlearning peer feedback training in the context of spoken con-
tent in foreign language learning. The current study aimed to fill this gap. The results
of this study show that the use of an asynchronous mobile microlearning system resulted
in a statistically significant shift in user profiles over time. This expands on the previous

literature by demonstrating the use of mobile microlearning to improve peer feedback
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skills in the context of spoken content in foreign language learning.

The Pebasco app builds on previous research showing that peer assessment skills can
be trained (Sluijsmans et al., 2004; van Zundert et al., 2010); that the practice of peer
feedback (both provision and reception) can improve learners’ L2 language skills (E1 Mor-
taji, 2022; Patri, 2002; Rodriguez-Gonzalez & Castanieda, 2016); and that peer feedback
practice can improve learners’ ability to detect L2 errors (Fujii et al., 2016). The results
of this study show a pattern of statistically significant profile migration over the course
of using Pebasco that indicates that many participants improved or maintained desirable
patterns of behavior and outcomes. This suggests a positive impact on the quality of peer
feedback skills and L2 language skills, as well as the ability to detect L2 errors. This im-
provement in L2 language skills is important because a lack of L.2 proficiency can hamper
the effectiveness of peer feedback in language learning (Lyster et al., 2013; Philp et al.,
2010; Toth, 2008). The current study adds to this body of literature by demonstrating
that mobile microlearning can be an effective means of training peer feedback skills and
L2 language skills.

One possible explanation of this improvement is based on the multiple repetitions of
practice that the participants had to practice their L2 skills and their peer feedback skills
as described in Skill Acquisition Theory (Sato & Lyster, 2012). However, deeper consider-
ation must be given to the performance of the students who remained in the “3_Successful
with Answers” profile. It may suggest a difficulty in balancing two theoretical approaches.
On the one hand, the design decision to include scaffolding hints and the ability to request
the correct answers was informed by Cognitive Load Theory (Khong & Kabilan, 2022;
Sweller, 1994, 2020) and the desire not to overwhelm the users, regardless of their cogni-
tive capacity at the time. However, the option to view the correct answers seems to have
created a situation for this particular group of students in which they could demonstrate
lower cognitive engagement as described by the ICAP framework (Chi et al., 2018) while

still achieving the desired outcome (i.e., receiving a high number of stars).

5.4.2 Limitations and future work

In this study, the context was limited to a Japanese university. In future studies, it might
be worthwhile to expand to different contexts. Likewise, this study used the no-code
tools Bubble and Einblick. Perhaps researchers might be interested in trying to recreate

an app similar to Pebasco using different tools. Finally, the purpose of Pebasco is to
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provide microlearning opportunities for students to improve their peer feedback skills on
spoken content in a CLT context while collecting learning analytics data. Researchers
may want to try to conduct similar studies in other domains.

One limitation of this paper is that the pre-/post- data used was limited to the internal
performance behavior data generated by the students using Pebasco. From the evaluation
of the learning perspective, this study focused on learning behaviors while using the
application. The profiles included the evaluation provided based on the task performance.
While such rank indicators helped to understand the dynamics of improvement while using
the application repeatedly over multiple similar tasks, one limitation of this remains that
there is no control group to find the causal relationship of the intervention. Hence, further
studies with independent measures of appropriate pre-/post-test performance would also

help to establish the learning impact of using the Pebasco app.

5.4.3 Implications for instructors

The findings of this study demonstrate that a teacher or researcher with little or no
knowledge of computer programming can use no-code tools to build an asynchronous
microlearning app that serves as a learning analytics platform while supporting peer
feedback skills on spoken content in a CLT-based EFL context. Hopefully, this will
inspire others to try to build learning analytics apps and microlearning apps that fit their
contexts and teaching/learning needs.

As described earlier in this paper, no-code tools sometimes have a learning curve and
may require training and support, particularly when one tries to build a complex app.
No-code novices should start with a simple plan for their app and then consider all the el-
ements, such as data and workflows, that will be needed in their finished app. It is highly
recommended that novices seek out support from the no-code community. Many freely
available resources, such as online videos, training boot camps, and educational commu-
nities, can help improve a novice’s skill set quickly (see Buildcamp, 2022; ProNoCoders,

2022).

5.5 Conclusion

This study looked at the use of Pebasco. This asynchronous mobile microlearning app

supports the development of students’ peer feedback skills on spoken content while simul-
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taneously collecting usage data as a learning analytics platform. The system has a hint
engine that offers a range of scaffolded support for students. The findings in this study
indicate that the Pebasco app can help students improve their peer feedback skills on
spoken content in the context of CLT-based EFL. The findings also suggest some areas of
improvement for the system that can be made in future design iterations. This research
is novel because of a current lack of research on the use of no-code technology to develop
educational apps, learning analytics apps, or apps for computer-assisted language learning
(CALL), particularly in the context of microlearning for the improvement of peer feed-
back skills in CLT-based EFL. Furthermore, this research addresses the call for further
research in training students’ peer feedback skills (Kasch et al., 2021) and the provision

of peer feedback in particular (Sato, 2017).
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Chapter 6

Research study 3: “A microlearning app
for peer feedback training and its effect
on learning performance and
self-confidence during an EFL speaking
task”

6.1 Research background

Peer feedback, often synonymous with peer assessment, involves one learner evaluating
another’s performance and includes peer corrective feedback (PCF) as a form of qualitative
feedback (Alqassab et al., 2018; Liu & Carless, 2006; Panadero & Alqassab, 2019). It has
been shown to enhance student learning and achievement (Hattie, 2009, 2012; Hattie &
Clarke, 2019; Kerr, 2020) and improve self-reflection and internal feedback skills (To &
Panadero, 2019). In language learning, peer feedback can bolster second language (1.2)
skills, (El Mortaji, 2022; Patri, 2002; Rodriguez-Gonzalez & Castaneda, 2016). It also
helps learners identify L2 errors (Fujii et al., 2016).

However, the impact of peer feedback on L2 learning can vary. While some stud-
ies highlight its benefits for language skills and self-confidence (Rodriguez-Gonzalez &
Castaneda, 2016; Sato & Lyster, 2012), Adams et al. (2011) reported negative effects,
suggesting that the quality of feedback is crucial. Therefore, effective training in peer
feedback is necessary to ensure its positive impact on language learning (Sluijsmans et

al., 2004; van Zundert et al., 2010).

The Dual Model Theory of PCF suggests differing impacts on learning between pro-
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viding and receiving feedback, with growing evidence indicating that providing PCF has
a greater positive effect (Lu & Law, 2012; Nicol et al., 2014; Wu & Schunn, 2023; Yu
& Schunn, 2023; Zong et al., 2021). According to Wu & Schunn (2023), providing PCF
within the ICAP framework is more constructive and cognitively engaging. Nicol (2021)
argues that giving peer feedback enhances learners’ "internal feedback" skills—the ability
to reflect, evaluate, and regulate their learning—by leveraging the brain’s natural ten-
dency to engage in comparisons, a fundamental cognitive process (Gentner et al., 2001;
Goldstone et al., 2010; Hofstadter & Sander, 2013). This study aims to contribute to
ongoing research by using a microlearning app to train peer feedback provision, address-
ing the need to distinguish between the effects of providing and receiving feedback (Sato,
2017).

Despite extensive research on microlearning for L2 vocabulary (Arakawa et al., 2022;
Cai et al., 2015, 2017; Dearman & Truong, 2012; Dingler et al., 2017; Edge et al., 2011;
Inie & Lungu, 2021; Kovacs, 2015; Schneegass et al., 2022; Trusty & Truong, 2011; Zhao
et al., 2018), its use for peer feedback training is underexplored. Peer feedback training
significantly enhances learning outcomes (Lyster et al., 2013; Philp et al., 2010; Sato, 2013;
Sato & Ballinger, 2016; Sluijsmans et al., 2004; Toth, 2008; van Zundert et al., 2010), yet
asynchronous mobile microlearning in this context is scarcely studied. Previous research
on the Pebasco app (Gorham et al., 2023) addressed this gap by showing its efficacy in
improving peer feedback skills. The current study extends this work by assessing Pebasco’s
impact on an external communicative EFL activity.

Transfer of learning, the ability to apply prior knowledge to new situations, is crucial
for problem-solving, creative thinking, and other higher cognitive processes (Sousa, 2022).
It can be categorized into "near transfer" when the new situation is similar to the original
learning context and "far transfer" when the new situation is markedly different (Barnett
& Ceci, 2002; Double et al., 2020; Yu & Schunn, 2023). Achieving successful transfer is
challenging (Barnett & Ceci, 2002), and even educators often struggle to apply professional
development learning to their teaching practice (Chi et al., 2018). Transfer Appropriate
Processing (TAP), which aligns cognitive processes during learning with those needed
in future situations, can promote transfer (Lightbown, 2008; Morris et al., 1977). This
principle is supported by a meta-analysis indicating that peer assessment activities need
to match performance indicators to be effective (Double et al., 2020). The current study

addresses the need for more research on the factors modulating peer assessment’s impact
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on learning by examining the effect of a microlearning app on near transfer of peer feedback
skills. It also contributes to the limited research on how peer feedback affects the transfer
of learning to other tasks (Yu & Schunn, 2023).

This study is part of a larger, multi-year Ph.D. project investigating the effects of
training students’ peer feedback skills on spoken content within a mandatory university
English as a Foreign Language (EFL) course that uses a communicative language teaching
(CLT) approach. Gorham et al. (2024) reported on the development of a prototype
learning analytics system for training peer feedback skills on spoken content. Subsequent
research by Gorham et al. (2023) reported on the development of a standalone mobile
microlearning app called Pebasco based on these findings. That study indicated that the
app effectively improved students’ peer feedback skills on spoken content as measured by
their performance within the app. The current study goes further to explore how using
the Pebasco app impacts students’ ability to transfer their learning from peer feedback
training to a constructive CLT speaking activity. The following two research questions
are answered as part of this study:

RQ1: How and to what extent does the use of a microlearning app for training peer
feedback skills in the context of university CLT EFL classes affect the transfer of learning
to a CLT speaking activity?

RQ2: How and to what extent does the use of a microlearning app for training
peer feedback skills impact students’ self-reported perceptions of improvement of peer- and

internal-feedback skills, as well as general L2 confidence?

6.2 Methods

6.2.1 Pebasco performance indicators

Based on previous work with Pebasco (Gorham et al., 2023), learning analytics data from
the Pebasco practice/training platform were used to categorize students into distinct
user profiles based on their interaction patterns and performance outcomes. Two key
behavioral patterns were identified: the “correct answer request” pattern, where students
used all three hints to reveal correct answers, and the “Top audio” pattern, characterized
by students making one attempt for an audio, matching all teacher comments, earning
three stars without hints, and having no more than two false positives. The “Top audio”

pattern indicates when a student has successfully completed an audio without needing to
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rely on hints from the system.

Students were then classified into five user profiles (see Figure 6.1). The “1 Desired”
profile included students who excelled across all criteria, earning more than 30 stars per
unit, with 50% or more of the audios meeting the “Top audio” criteria and less than
50% of audios involving correct answer requests. The “2  Successful with Support” profile
consisted of students who also earned over 30 stars but had less than 50% of audios in the
“Top audio” category and less than 50% of the audios that had correct answer requests.
Students frequently relying on correct answer requests (i.e., 50% or more of the audios) to
achieve over 30 stars were classified as “3 Successful with Answers.” The “4 Unsuccessful
with Answers” profile was rare and included students who requested correct answers for
more than 50% of audios but did not earn 30 stars. Lastly, the “5_Disengaged” profile
identified students who made attempts but did not earn 30 stars or exhibit either primary

behavioral pattern in over 50% of audios.

6.2.2 Research design and context

This research employed a quasi-experimental single-group pre- /post- design, utilizing con-
venience sampling. For the pre-/post- measurements, the participants used Microsoft’s
Flipgrid as the performance platform and the mobile microlearning app Pebasco as the
practice and training platform. A more detailed description of the flow of activities with
these two platforms will be provided in a subsequent section.

This study was conducted in a mandatory, asynchronous EFL course focused on Com-
municative Language Teaching (CLT) for first-year students in the Faculty of Letters at a
Tokyo-based university. The course’s main objective was to enhance students’ fundamen-
tal English communication abilities, with a secondary aim of developing their peer and
internal feedback skills for spoken content. The first author’s university’s research ethics
board approved this study’s methods and data collection.

In the preceding study, Gorham et al. (2023) demonstrated that most students using
the Pebasco app enhanced their peer feedback skills, as evidenced by their in-app per-
formance. The current study extends this research by analyzing the impact of training
on peer feedback skills within Pebasco on subsequent communicative speaking activities
recorded on Flipgrid. Despite a largely consistent participant base, some adjustments to
the cohort were necessary for the current focus on Flipgrid performance.

The initial cohort from Gorham et al. (2023) included 87 students. For the current
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Figure 6.1: Pebasco User Profiles

study, five students who did not complete both the pre- and post- Flipgrid videos were
excluded. Additionally, seven students who were excluded in the previous study for not
completing both Units 2 and 4 in Pebasco, but who did complete the Flipgrid assessments
in this study, were added to strengthen the analysis. These students are now classified
under the profile type "5 Disengaged," akin to the least engaged users from the prior
study, bringing the total number of participants to 89. Further explanation of the user

profile types will be given in a subsequent section.

6.2.3 Description of the flow of activities

This study relies on two primary platforms: a performance platform and a practice/training

platform. The performance platform is Microsoft’s Flipgrid. Please note that Microsoft
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shortened the application’s name from Flipgrid to Flip in 2022. Flipgrid is an educational
application that allows students to create and edit short video clips they share with their
classmates. In the context of the ICAP engagement model, this can be considered a
constructive activity.

To demonstrate their pre-treatment performance on their constructive EFL speaking
activity, students first uploaded a 30 to 90-second video to Flipgrid, responding in English
to a prompt on a general daily communication topic. They then completed four units of
peer feedback training on spoken content using the Pebasco app. Finally, to show their
post-treatment performance, each student uploaded another video to Flipgrid, similar in

length and topic type to the initial one.

6.2.4 Data collected

Data were collected from three sources: the performance platform Flipgrid, the prac-
tice/training platform Pebasco, and an end-of-class survey conducted with Microsoft
Forms. From Flipgrid, the length in seconds of each submitted video was recorded. The
course instructor then evaluated each video, noting the total number of mistakes and the
timestamps of each mistake. The Pebasco app collects detailed learning analytics from
users’ interactions, tracking various data for each attempt on audio tasks, including stars
earned, hints used, false positives (incorrect annotations), time spent playing the audio,
and other navigation data. In this study, Unit 1 was used for onboarding and training,
while the outcomes and behaviors of students in Unit 4 were analyzed. Based on the data,
students were categorized into user profile groups as outlined by Gorham et al. (2023),
ranging from most to least preferred: 1 Desired, 2 Successful with Support, 3 Suc-
cessful with Answers, 4 Unsuccessful with Answers, and 5 Disengaged (see Figure 6.1).
Finally, near the end of the school term, students completed an end-of-class (EOC) survey
with Microsoft Forms. Using a 5-point Likert scale, they reported their perceptions on
the improvement of their overall English confidence, as well as the effectiveness of Pebasco

in enhancing their peer and internal feedback skills.

6.2.5 Data analysis method

First, a method for evaluating students’ work on the Flipgrid performance platform was

developed. To normalize student performance, a “construction quality index” was intro-
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duced. The naming of this index reflects the categorization of Flipgrid videos as overt
constructions according to the ICAP model. It is calculated by dividing the number of
mistakes made in a video by the video’s length in seconds.

Next, students were sorted into meta-profiles that combined (a) students’ performance
on the pre-Flipgrid submissions as measured by the construction quality index and (b) the
ending profile type that students had either maintained or migrated to by the end of the
4th unit of Pebasco. Students’ starting performance on the “Pre- Construction Quality
Index” was used to identify students who were starting at the same level. Those who had
the median or better were classified as “High Pre-,” while those who had worse than the
median were classified as “Low Pre-.” Additionally, students’ Pebasco profile migration
endpoints in unit 4 (U4) were categorized. Those who were static or migrated to “1 _De-
sired” or “2_Success with support” were classified as “High U4,” whereas those who
were static or migrated to “3_Success with answers,” “4 unsuccessful with answers,”
or “5_Disengaged” were classified as “Low_U4.”

A matrix of these two factors resulted in the creation of four metaprofiles: 1 High
Pre/High U4 (n=29); 2 High Pre/Low U4 (n=16); 3 Low_ Pre/High U4 (n=26);
and 4 Low Pre/Low U4 (n=18) (see Figure 6.2).

High_Pre

2 High Pre/Low U4 | 1_High_ Pre/High U4
n=16 n=29

Low U4 High_U4

4 Low Pre/Low U4 | 3 Low_ Pre/High_U4
n=18 n=26

Low_Pre

Figure 6.2: Metaprofile matrix

Based on these meta-profiles, ANOVA and post-hoc tests were conducted to compare
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student performance on the Post- Construction Quality Index and student perceptions on

the EOC survey.

6.3 Results and interpretation

The two research questions posed by this study will be addressed by analyses of data col-
lected by (a) the practice/training platform, Pebasco, and (b) the performance platform,
Flipgrid. These two sets of analyses will be reported in the following two sub-sections.
Each sub-section will share the relevant descriptive statistics, followed by the results of
analysis of variance (ANOVA) and post hoc tests (Tukey) to compare the students as-
signed to the four metaprofile groups. Please note that when the metaprofile group names
are mentioned in the tables, the terms “high” and “low” will be abbreviated as “hi” and
“l0” (e.g., the metaprofile“2 High Pre/LowU4” will be shortened to“2 HiPre Lo U4”).
JASP software (Love et al., 2019) was used to analyze the data.

6.3.1 Post- Construction Quality Index analyses

The descriptive statistics for the pre- and post- Construction Quality Index scores are
provided in Table 6.1. It is worth reiterating that the mean pre- Construction Quality
Index scores for the 1 _High Pre/HighU4 group (n=29) and the 2 High Pre/LowU4
(n=16) are similar to each other; and the mean pre- Construction Quality Index scores
for the 3 Low Pre/HighU4 group (n=26) and the 4 Low Pre/LowU4 group (n=18)
are also similar to each other. This is unsurprising because this score was one of the

factors used in determining the metaprofiles.

The post- Construction Quality Index scores were compared using ANOVA (see Table
6.2), F(3/85)= 6.567, p= < .001, with 7*=0.188, indicating a large effect size (Cohen,
1988). Levene’s test for equality of variances was conducted and found to be not statis-
tically significant; therefore, no homogeneity correction was used. Tukey’s HSD Test for
multiple comparisons found that the mean value of the post- Construction Quality Index
scores was significantly different between 1 High Pre/HighU4 and 4 Low Pre/LowU4
(p= < .001); between 2 High Pre/LowU4 and 4 Low_Pre/LowU4 (p= < .009); and
between 3 _Low_Pre/HighU4 and 4 Low_Pre/LowU4 (p= < .022).
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Table 6.1: Descriptive statistics pre- & post- Construction Quality Index

Pre- Construction Quality Index  Post- Construction Quality Index

1 2 3 4 1 2 3 4
HiPre HiPre LoPre LoPre HiPre HiPre LoPre LoPre
~HiU4 LoU4 HiU4 LoU4 HiU4 LoU4 HiU4 LoU4

Count of 29 16 26 18 29 16 26 18

Learners

Mean 0.061  0.052 0.1 0.119  0.05 0.056  0.064  0.097

Std. De- 0.018 0.019 0.017 0.033 0.033 0.032 0.032 0.05

viation

Skewness -0.983 -1.384 0.638 0477 0.215  0.615 -0.26 1.153

Kurtosis  0.699 2408 -0.601 -1.154 -0.83 0.851 -0.394 1.029

Minimum 0 0 0.078  0.079 0 0 0 0.031

Maximum 0.073  0.073  0.139 0.176 0.111  0.129  0.125  0.226

6.3.2 Analyses of EOC survey results

The first EOC survey question that was analyzed was one that asked the students to self-
report if they felt as though their confidence in using English had improved as a result of
taking this mandatory EFL class using a 5-point Likert scale. The descriptive statistics
for this question are provided in Table 6.3. Please note that some of the learners were

excluded because they did not complete the EOC survey.

The answers that students in different metaprofile groups provided to this first question
were compared using ANOVA (see Table 6.4), F(3/74)= 4.132, p=0.009, with n?=0.143,
indicating a large effect size (Cohen, 1988). Levene’s test for equality of variances was
conducted and found to be not statistically significant; therefore, no homogeneity correc-
tion was used. Tukey’s HSD Test for multiple comparisons found that the mean value of
answers for this survey question was significantly different between 3 Low Pre/HighU4

and 4 Low_Pre/LowU4 (p= < .005).
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Table 6.2: ANOVA of post- Construction Quality Index

Cases Sum of Mean F (3,85) n
Squares Square
Metaprofiles 0.027 0.009 < .001 0.188
Residuals 0.115 0.001
Note. Type III Sum of Squares.
Table 6.3: Descriptive statistics EOC English confidence self-report
1 HiPre 2 HiPre 3 LoPre 4  LoPre
_ HiU4 _LoU4 _ HiU4 ~ LoU4
Count of Learners 28 15 23 12
Excluded learners 1 1 3 6
Mean 3.929 3.8 4.174 3.333
Std. Deviation 0.604 0.676 0.576 0.985
Skewness 0.022 -1.344 0.018 0.559
Kurtosis 0.014 3.281 0.123 -0.309
Minimum 3 2 3 2
Maximum ) ) ) )

The second EOC survey question that was analyzed was one that asked the students
to self-report if they felt as though their use of the Pebasco app had improved their peer

feedback skills using a 5-point Likert scale. The descriptive statistics for this question are

provided in Table 6.5.

The answers that students in different metaprofile groups provided to this second
question were compared using ANOVA (see Table 6.6), F(3/74)= 5.058, p= 0.003, with
n*=0.17, indicating a large effect size (Cohen, 1988). Levene’s test for equality of variances
was conducted and found to be not statistically significant; therefore, no homogeneity cor-
rection was used. Tukey’s HSD Test for multiple comparisons found that the mean value of

answers for this survey question was significantly different between 1 _High Pre/HighU4

and 4 Low_Pre/LowU4 (p= 0.001).

The third EOC survey question that was analyzed was one that asked the students to
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Table 6.4: ANOVA of EOC English confidence self-report

Cases Sum of Mean F (3,74) p n?
Squares Square
Metaprofiles 5.733 1.911 4.132 0.009 0.143
Residuals 34.228 0.463

Note. Type III Sum of Squares

Table 6.5: Descriptive statistics EOC peer feedback skill improvement self-

report
1 HiPre 2 HiPre 3 _LoPre 4 LoPre
__HiU4 _LoU4 __HiU4 _LoU4
Count of Learners 28 15 23 12
Excluded learners 1 1 3 6
Mean 4.357 3.8 3.913 3
Std. Deviation 0.78 0.775 1.276 1.206
Skewness -1.25 -0.681 -1.261 -0.373
Kurtosis 1.662 1.081 0.689 -0.16
Minimum 2 2 1 1
Maximum ) ) ) 5

self-report if they felt as though their use of the Pebasco app had improved their internal
feedback skills using a 5-point Likert scale. The descriptive statistics for this question are
provided in Table 6.7.

The answers that students in different metaprofile groups provided to this second
question were compared using ANOVA (see Table 6.8), F(3/74)= 4.62, p= 0.005, with
n*=0.158, indicating a large effect size (Cohen, 1988). Levene’s test for equality of vari-
ances was conducted and found to be not statistically significant; therefore, no homo-
geneity correction was used. Tukey’s HSD Test for multiple comparisons found that
the mean value of answers for this survey question was significantly different between
1 _High Pre/HighU4 and 4 Low_Pre/LowU4 (p= 0.003); and between 3 Low_ Pre/
HighU4 and 4 Low_Pre/LowU4 (p= 0.029).
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Table 6.6: ANOVA of EOC peer feedback skill improvement self-report

Cases Sum of Mean F (3,74) p n?
Squares Square

Metaprofiles 15.717 5.239 5.058 0.003 0.17
Residuals 76.655 1.036

Note. Type III Sum of Squares

Table 6.7: Descriptive statistics EOC internal feedback skill improvement self-

report
1 HiPre 2 HiPre 3_LoPre 4 LoPre
__HiU4 _LoU4 __HiU4 _LoU4
Count of Learners 28 15 23 12
Excluded learners 1 1 3 6
Mean 4.179 3.667 3.957 3
Std. Deviation 0.863 0.724 1.065 1.128
Skewness -1.113 -0.676 -1.143 -0.912
Kurtosis 1.135 0.948 1.366 -0.337
Minimum 2 2 1 1
Maximum ) ) ) 4

6.3.3 Addressing the research questions

The current study aimed to address two research questions regarding the use of a mobile
microlearning app, Pebasco, for training peer feedback skills in a mandatory university
CLT EFL class. The first research question (RQ1) focused on how and to what extent
the app affected the transfer of learning to a constructive CLT speaking activity. The
second research question (RQ2) investigated the impact of the app on students’ self-
reported perceptions of improvement in peer- and internal feedback skills, as well as

general confidence in using English.
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Table 6.8: ANOVA of EOC internal feedback skill improvement self-report

Cases Sum of Mean F (3,74) p n?
Squares Square
Metaprofiles 12.436 4.145 4.62 0.005 0.158
Residuals 66.397 0.897

Note. Type III Sum of Squares

6.3.4 Addressing RQ1: Transfer of learning to a constructive CLT
speaking activity

The transfer of learning was assessed using the post- Construction Quality Index scores,
which measured the quality of student output in a constructive CLT speaking activity. The
ANOVA results revealed a significant difference among the metaprofile groups, indicating

that the use of Pebasco was correlated with the quality of students’ constructed responses.

The 1 High Pre/HighU4 and 2 High Pre/LowU4 groups both started with high
initial performance, as indicated by their pre- Construction Quality Index scores. How-
ever, it is noteworthy that the 2 High Pre/LowU4 group did not fully engage with the
Pebasco app, which suggests that factors other than the app might have contributed to
their high post-Construction Quality Index scores, such as their baseline L2 skill level at
the start of this study. In contrast, the 3 Low Pre/HighU4 group, which started with
lower initial performance but demonstrated active engagement with the Pebasco app, also
demonstrated significantly higher post- Construction Quality Index scores compared to
the 4 Low Pre/LowU4 group and was statistically indistinguishable from the groups

that started higher in the pre-performance.

These findings suggest that while high initial performance is a strong indicator of high
post-performance, active engagement with the Pebasco app is correlated with significant
improvements even for students who started with lower initial performance. This under-
scores the potential effectiveness of peer feedback training using a mobile microlearning
app in transferring learning to enhanced performance in related CLT tasks in some cases,

addressing the first research question.
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6.3.5 Addressing RQ2: Self-reported perceptions of improvement

The impact of Pebasco on students’ perceptions of their peer- and internal-feedback skills
was evaluated through an end-of-class (EOC) survey, which included questions about
confidence in using English, improvement in peer feedback skills, and improvement in
internal feedback skills.

The ANOVA results for the EOC survey questions indicated significant differences in
self-reported perceptions among the metaprofile groups. For confidence in using English,
students in the 3_Low_Pre/HighU4 group reported significantly higher confidence levels
compared to those in the 4 Low_ Pre/LowU4 group. This suggests that even students
who started with lower initial performance but actively engaged with the Pebasco app
experienced substantial gains in their confidence.

Regarding peer feedback skills, the 1 High Pre/HighU4 group perceived a greater
improvement than the 4 Low Pre/LowU4 group. Similarly, for internal feedback skills,
both the 1 High Pre/HighU4 group and the 3 Low_ Pre/HighU4 group reported sig-
nificantly higher improvements compared to the 4 Low Pre/LowU4 group.

These results suggest that students who successfully engaged with the Pebasco app
perceived greater improvements in their feedback skills. Of those students, the ones
who started with lower performance scores reported significantly more confidence and
improved internal feedback skills, while the ones who started with higher performance
scores reported significantly improved peer and internal feedback skills, thereby addressing

the second research question.

6.4 Discussion

6.4.1 Contrasting with previous research

The findings of the current study align with, yet extend beyond, the existing body of re-
search on peer feedback and microlearning. Previous studies have established the benefits
of peer feedback on student learning and achievement, internal feedback skills, and L2
abilities (Hattie, 2009, 2012; Hattie & Clarke, 2019; To & Panadero, 2019; El Mortaji,
2022; Patri, 2002; Rodriguez-Gonzélez & Castaneda, 2016; Fujii et al., 2016; Kasch et
al., 2021). The current study aligns with these findings, showing that students who effec-

tively engaged with the Pebasco app perceived significant improvements in both peer and
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internal feedback skills. Notably, students who began with lower pre- Construction Qual-
ity Index scores demonstrated improvements in their post- Construction Quality Index
scores, matching the performance of peers who initially started with higher scores.

However, the current study also addresses a notable gap in the literature by focusing
on the use of a mobile microlearning app for peer feedback training in a language learning
context. While extensive research has examined the application of microlearning for L2
vocabulary learning (Arakawa et al., 2022; Cai et al., 2015, 2017; Dearman & Truong,
2012; Dingler et al., 2017; Edge et al., 2011; Inie & Lungu, 2021; Kovacs, 2015; Schneegass
et al., 2022; Trusty & Truong, 2011; Zhao et al., 2018), its use for training peer feedback
skills has not been widely researched. This study contributes to filling this gap by pro-
viding empirical evidence that the Pebasco app can effectively enhance students’ peer
feedback skills and facilitate the transfer of these skills to a constructive CLT speaking
activity in some cases.

The Dual Model Theory of peer corrective feedback (PCF) (Sato, 2017) suggests
that providing PCF has a greater positive impact on learning compared to receiving it.
This may be due to higher cognitive engagement as described in the ICAP framework or
the development of internal feedback skills (Lu & Law, 2012; Nicol et al., 2014; Wu &
Schunn, 2023; Yu & Schunn, 2023; Zong et al., 2021). The current study aligns with these
findings, demonstrating that students who actively trained to provide feedback through
the Pebasco app reported significant improvements in their internal feedback skills. This
finding supports the argument that the provision of feedback, being a more constructive
and cognitively engaging activity within the ICAP framework (Chi, 2009; Wu & Schunn,
2023), can lead to enhanced learning outcomes.

Furthermore, the study addresses calls for more research into the factors that modulate
the effects of peer assessment on learning (Double et al., 2020). By examining the impact
of a microlearning app on the near transfer of peer feedback skills, the study adds to
the limited research on how peer feedback affects the transfer of learning to other tasks
(Yu & Schunn, 2023). The significant improvements observed in the post- Construction
Quality Index scores and the positive self-reported perceptions of feedback skills highlight
the potential of microlearning apps to facilitate effective transfer of learning, at least in
some cases.

The results also underscore the importance of active engagement with the microlearn-

ing app. While high initial performance was a strong indicator of high post-performance,
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the study found that students who started with lower initial performance but actively
engaged with the Pebasco app (i.e., the 3 Low_ Pre/HighU4 group) achieved post-
performance levels statistically indistinguishable from those who started with higher ini-
tial performance (i.e., the 1 High Pre/HighU4 and 2 High Pre/LowU4 groups). This
finding is significant as it suggests that targeted training using a microlearning app may

be able to help bridge the gap between lower and higher initial performers.

6.4.2 Implications for instructors

The findings of this study suggest some practical implications for instructors using peer
feedback training tools like the Pebasco app in EFL contexts. One key takeaway is
the potential benefit of mobile microlearning apps in facilitating the transfer of learning
from peer feedback training to related communicative tasks. The significant improvement
observed in initially low-performing students who actively engaged with the app highlights
the importance of consistent and meaningful interaction with such tools.

In the context of instructional design, the ICAP framework (Chi, 2009) has been a
valuable heuristic for categorizing and encouraging constructive student activities. How-
ever, one of the drawbacks of this framework is its limited attention to external, visible
processes (Chi, 2009; Thurn et al., 2023). Thurn et al. (2023) suggest that regular for-
mative assessments are a proven approach that can effectively address this limitation by
providing ongoing feedback.

The results of this study, along with insights from Nicol (2021), indicate that fostering
internal feedback skills is a crucial internal process that the ICAP framework may over-
look. Internal feedback skills, which involve students’ ability to reflect on, evaluate, and
regulate their own learning processes, are important for the learning process. Therefore,
instructors should not only use the ICAP framework as a guide for designing interac-
tive and constructive activities but also integrate strategies to promote internal feedback
mechanisms.

Jahnke et al. (2020) described one of the key design principles of microlearning apps is
that they provide immediate feedback; this formative assessment can give the opportunity
to practice both peer and internal feedback processes. Encouraging students to engage in
self-assessment and reflective practices while using peer feedback training apps and the
provided scaffolding can enhance their internal feedback skills.

One possible interpretation of the implications of this process is that these improved
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internal feedback skills may provide a wider set of internal mental models from which
learners can engage in Transfer Appropriate Processing (Lightbown, 2008; Morris et al.,

1977) through which they can bridge their prior learning to future applications.

6.4.3 Limitations and future work

While the findings of this study offer valuable insights into the effects of using a mobile
microlearning app for peer feedback training in CLT EFL contexts, some limitations need
to be acknowledged. First, this study was conducted within the culturally homogeneous
context of a Japanese university. The cultural factors influencing peer feedback dynamics
and student engagement may differ significantly in more diverse settings. Therefore,
future studies could explore the applicability and effectiveness of similar interventions in
various cultural contexts to better understand the generalizability of the findings.
Second, the Flipgrid performance platform used in this study allows students to rere-
cord their videos before submission. While this feature can help reduce anxiety and en-
courage participation, it does not accurately reflect spontaneous spoken language produc-
tion. To address this limitation, future research could employ synchronous performance
tests, such as the Timed Paired Practice (TPP) tests (Moe, 2005), to measure students’
real-time language use in more realistic and spontaneous settings. This approach would
provide a more accurate assessment of the transfer of learning from peer feedback training

to actual communicative performance.

6.5 Conclusion

In summary, this study has demonstrated the potential of using a mobile microlearning
app, Pebasco, to enhance peer feedback skills and facilitate the transfer of these skills
to a constructive CLT speaking activity in a Japanese university EFL context. The
findings indicate that students who actively engaged with the app, particularly those who
started with lower initial performance, showed significant improvements in their post-
performance levels, reaching parity with their higher-performing peers. This underscores
the importance of active and consistent engagement with microlearning tools for effective
learning outcomes.

The study also highlights the complementary nature of peer feedback training and
internal feedback skill development. By integrating both the ICAP framework and for-
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mative assessment strategies, educators can create a more holistic approach to peer feed-
back training that addresses both visible and internal cognitive processes. These insights
contribute to the growing body of literature on the effectiveness of microlearning apps in
language education and offer practical implications for instructors seeking to implement

peer feedback training in diverse educational settings.
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Chapter 7

Discussion

7.1 Findings Summary

This section addresses the research questions posed in this dissertation by synthesizing the
findings across the three studies to show how the integration of peer feedback, learning an-
alytics, and mobile microlearning can enhance EFL learners’ communicative competence
and feedback processes. The three studies in this dissertation contribute to understanding
how LA-driven solutions can improve peer feedback in CLT-focused EFL contexts and

help learners transfer feedback skills to communicative tasks (See Table 7.1).

Table 7.1: Summary of findings

Research Study 1 Study 2 Study 3
Question
RQ1: How can Pebasco cohort Asynchronous peer  Peer feedback skills
CLT be showed greater feedback training transferred to CLT
improved improvements in led to significant tasks.
through peer communicative profile migration, 3 _Low_Pre/HighU4
feedback? skills (mean time improving L2 error  group outperformed
gain of 79.24 detection (W=327, 4 Low_ Pre/LowU4
seconds, 7=2.824, p=0.002, in CQI scores
F(2/193.74)=165.46, r=0.611). (p=0.022).
p<0.001,
7%=0.546).
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Table 7.1: Summary of findings (continued)

Research
Question

Study 1

Study 2

Study 3

RQ2: How does
peer feedback
training impact
communicative
competence?

RQ3: How can
learning
analytics and
microlearning
platforms
enhance peer
feedback and
language skills?

Pebasco cohort saw
a significant score
gain of M=1.48
points in TPP
tests, significantly
higher than other
cohorts (F(2,
207.66)=141.53,
p<0.001, n?=0.38).

Pebasco Ver. 1
improved TPP test
results, informing
the development of
Pebasco Ver. 2
with advanced
learning analytics.

Feedback training
improved L2 error
detection,
enhancing internal
feedback and
communicative
competence.

Learning analytics
tracked
engagement and
profile migration,
indicating
improved peer
feedback skills.

3 _Low_Pre/HighU4
group reported higher
confidence (M=4.174)
than

4 Low_ Pre/LowU4
(M=3.333, p=0.005,
n?=0.143), indicating
enhanced confidence
through peer
feedback.

EOC survey showed
greater peer feedback
improvements for
engaged groups
(p=0.001, n*=0.17)
and internal feedback
skills (p=0.005,
n*=0.158) through
learning analytics.

7.1.1 RQ1: How can task-based approaches like Communicative
Language Teaching (CLT) be positively impacted through
peer feedback to improve language learning outcomes in
asynchronous or remote learning environments?

Across the three studies, peer feedback activities consistently improved task-based CLT

outcomes, particularly in asynchronous and remote settings.

In Study 1, the Pebasco cohort using the prototype Pebasco system saw significantly
greater improvements in communicative skills, with a mean time gain of 79.24 seconds
from TPP1 to TPP5, compared to 25.53 seconds for the F2F cohort and 39.19 seconds for
the Online cohort. ANOVA results confirmed this difference was statistically significant

with a large effect size, F(2/193.74)=165.46, p<0.001, n*=0.546. These findings suggest

that peer feedback, when integrated into CLT, can significantly enhance communicative

language outcomes in remote environments.
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Study 2 further demonstrated that asynchronous peer feedback training through the
Pebasco app helped students improve feedback proficiency. By Unit 4, 59% of students
reached the “1 Desired” profile, reflecting higher feedback proficiency. The Wilcoxon
signed-rank test showed significant improvement from unit 2 (M=2.402, SD=1.551) to unit
4 (M=2.023, SD=1.438), W=327, Z=2.824, p=0.002, with a large effect size (rg=0.611).
This suggests that peer feedback training enhanced learners’ L2 error detection even in
asynchronous settings.

In Study 3, peer feedback skills transferred to broader CLT tasks. The 3 Low Pre/
HighU4 group, which started with lower performance but engaged deeply with Pebasco,
showed significant gains in their Construction Quality Index (CQI) scores, outperforming
the 4 Low Pre/LowU4 group (p=0.022), and bringing their scores closer to those of
initially higher-performing peers. This indicates that peer feedback training can improve
CLT outcomes, even for initially lower-performing students.

Across all three studies, peer feedback activities significantly enhanced CLT learn-
ing outcomes, evidenced by improved TPP times and scores (Study 1), better L2 error

detection (Study 2), and improved performance in CLT tasks (Study 3).

7.1.2 RQ2: How does peer feedback training impact communica-
tive competence?

Peer feedback training significantly improved communicative competence across the three
studies.

In Study 1, the introduction of peer feedback in the third phase led to a significant
increase in students’ communicative competence, measured by TPP test scores, which
assess the quality of students’ conversations. The Pebasco cohort experienced a mean
score gain of M=1.48 points, significantly higher than the F2F cohort (M=0.58) and the
Online cohort (M=0.79). ANOVA confirmed these differences were statistically significant
with a large effect size (F(2, 207.66)=141.53, p<.001, 7>=0.38), illustrating how peer
feedback activities can improve the quality of students’ language output.

As noted earlier, Study 2 showed that using the Pebasco app for feedback training
improved students’ L2 error detection skills, as indicated by profile migration data. As
students became more skilled at identifying and correcting errors in others’ work, their
ability to self-correct also improved through internal feedback, which likely contributed

to their overall communicative competence.
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In Study 3, peer feedback training not only transferred to broader CLT tasks but
also boosted students’ confidence in using English. Students in the 3 _Low Pre/HighU4
group, who started with lower performance but engaged deeply with Pebasco, reported
significantly higher confidence (M=4.174) compared to the 4 Low_ Pre/LowU4 group
(M=3.333), who did not engage with Pebasco (p=0.005). ANOVA results showed a large
effect size (n?=0.143), highlighting that peer feedback training positively influenced learn-
ers’ communicative confidence, particularly for those initially lower-performing students.

Across all three studies, peer feedback training had a positive impact on communicative
competence. The results demonstrated improvements in communicative output (Study
1), better error detection and feedback skills (Study 2), and enhanced confidence and

competence in broader CLT tasks.

7.1.3 RQ3: In what ways can learning analytics and mobile mi-
crolearning platforms be leveraged to enhance peer feed-

back processes and support language skill development in
CLT for EFL education?

The evolution of the Pebasco system, from a prototype in Study 1 to a fully developed app
in Studies 2 and 3, illustrates how learning analytics and mobile microlearning platforms
can improve peer feedback and language skill development in CLT-based EFL education.
In Study 1, the prototype Pebasco system (Ver. 1) was developed using a bricolage
approach within an Educational Design Research framework. Although learning analytics
were not fully implemented, the system contributed to significant improvements in the
Pebasco cohort’s TPP test results. These findings informed the development of Pebasco
Ver. 2, which addressed the prototype’s limitations by integrating advanced learning
analytics, including learning logs and user profiling.

Study 2 showed how a proposed set of mobile microlearning design principles (Jahnke
et al., 2020) was used to design Pebasco Ver. 2. The microlearning app’s learning ana-
lytics capabilities were used to track student engagement and identify patterns of usage
and improvement in peer feedback skills. As mentioned earlier, there was a statistically
significant migration in user profiles, indicating not only an improvement in L2 error
identification but also an improvement in peer feedback provisioning skills.

In Study 3, while CQI scores showed how peer feedback skills transferred to broader
CLT tasks (as discussed in the RQ1 section above), the EOC survey results highlighted sig-

88



nificant improvements in feedback skills. Students who actively engaged with the Pebasco
app, such as those in the 1 High Pre/HighU4 group, reported notably higher improve-
ments in peer feedback skills (M=4.357) compared to the less-engaged 4 Low Pre/LowU4
group (M=3.0). This difference was statistically significant with a large effect size (p=0.001,
n*=0.17). Similarly, both the 1 High Pre/HighU4 (M=4.179) and 3 Low_Pre/HighU4
(M=3.957) actively engaged groups reported greater gains in internal feedback skills com-
pared to the 4 Low Pre/LowU4 group (M=3.0), with another statistically significant
difference and large effect size (p=0.005, n?=0.158). These student metaprofile groups,
identified through Pebasco’s learning analytics, demonstrate the importance of active
engagement with the microlearning app in improving peer and internal feedback skills.
Across the studies, learning analytics and a mobile microlearning platform enhanced
peer feedback processes and language skill development. Study 1’s prototype informed the
development of Pebasco Ver. 2, and Studies 2 and 3 showed how learning analytics-driven

insights improved reports of peer and internal feedback skills.

7.2 Contributions

This dissertation contributes to the fields of language education, peer feedback, and learn-
ing analytics. It offers insights into the use of LA and technology to improve feedback
skills and communicative competence in CLT-focused EFL contexts. These contributions

are discussed in relation to each of the RQs.

7.2.1 Contributions to feedback theoretical frameworks (Study

1)

This research contributes to the application of theoretical feedback frameworks, particu-
larly the MISCA model (Panadero & Lipnevich, 2022) and Yang’s Feedback Orientation
framework (2021). The findings from Study 1 demonstrate how the integration of peer
feedback into CLT can improve learning outcomes in remote learning environments. For
example, the tightly coupled feedback loop observed in Phase 3 of Study 1 suggests that
the demonstrated improvements likely reflect the interplay of all four elements of Yang’s
(2021) Feedback Orientation Framework: feedback utility, feedback self-efficacy, feedback

accountability, and feedback social-awareness.
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7.2.2 Contributions to peer feedback and microlearning literature
(Study 2)

Study 2 addressed gaps in the peer feedback literature by exploring how a mobile mi-
crolearning platform can improve peer feedback provisioning skills in EFL contexts. The
use of the Pebasco app demonstrated how structured, LA-supported feedback training
can lead to measurable improvements in students’ feedback abilities. This research ad-
dresses a call for further research in training students’ peer feedback skills (Kasch et al.,
2021) and a call for research that can investigate the provisioning side of peer feedback

independently from the receiving side of it (Sato, 2017).

7.2.3 Contributions to transfer of learning and microlearning en-
gagement (Study 3)

Study 3 contributes to the understanding of how learning analytics and microlearning
platforms can facilitate the transfer of peer feedback skills to communicative language
tasks. The research supports the notion that mobile microlearning systems can success-
fully lead to learning transfer, especially for students with initially lower performance who
actively engage with the systems. This research adds to the relatively small number of
studies that look at the effect of peer feedback on the transfer of learning to other tasks

(Yu & Schunn, 2023).

7.3 Implications for instructors

The findings of this dissertation have several implications for instructors, particularly re-
garding the integration of peer feedback frameworks and mobile microlearning technolo-
gies in EFL education. The results highlight the potential for using learning analytics
and microlearning platforms to enhance both peer feedback and communicative language

development in CLT-based courses.

7.3.1 Implications for feedback practices and theoretical frame-
works

The use of comprehensive feedback frameworks such as the MISCA model (Panadero
& Lipnevich, 2022) and Yang’s Feedback Orientation framework (2021) in this research

demonstrates the importance of approaching feedback holistically. By engaging students
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in structured peer feedback activities, instructors can foster both external feedback skills
and internal feedback mechanisms, improving students’ communicative competence. This
research suggests that applying these frameworks to remote learning environments can
lead to meaningful improvements in language learning outcomes that may also be appli-

cable in in-person contexts, too.

7.3.2 Implications for the use of technology in peer feedback

The findings underscore the effectiveness of using no-code platforms and mobile mi-
crolearning apps to support peer feedback in EFL contexts. Instructors can build tools
like Pebasco to provide asynchronous peer feedback opportunities while using learning
analytics to monitor student engagement and progress. The ease of implementing such
technologies, even without advanced technical expertise, allows the potential for scalable
solutions that can be adapted to various teaching environments. This has significant
implications for instructors seeking to integrate technology into their peer feedback pro-
cesses, as it demonstrates that mobile microlearning platforms can improve peer feedback

skills.

7.3.3 Implications for instructional design and learning transfer

The research also provides insights into how instructional design can facilitate the transfer
of learning from peer feedback training to related communicative tasks. By incorporating
mobile microlearning systems like Pebasco into the curriculum, instructors can help stu-
dents transfer their feedback skills to broader communicative language tasks. The findings
suggest that encouraging students to engage in reflective self-assessment alongside peer
feedback activities can enhance their ability to transfer skills across different contexts,
thereby supporting long-term language development. This is particularly relevant for stu-
dents who initially perform at lower levels, as technology-driven feedback tools can help

bridge performance gaps.

7.3.4 Implications for pedagogical flexibility and ERT prepared-
ness

This research underscores the importance of pedagogical flexibility, particularly in prepar-

ing for future disruptions, such as those caused by the COVID-19 pandemic. The suc-
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cessful implementation of feedback frameworks and mobile learning technologies during
Emergency Remote Teaching (ERT) suggests that instructors who incorporate these tools
into their regular pedagogy can maintain high levels of student engagement even in dis-
rupted learning environments. By using technology to facilitate peer feedback and inte-
grate feedback processes into both synchronous and asynchronous learning, instructors
can better adapt to changing educational contexts while ensuring that students continue

to develop essential language skills.
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Chapter 8

Conclusion: Limitations and future
work

8.1 Limitations of study design and context

A key limitation across the studies is the quasi-experimental design, which did not fully
control for individual differences such as student motivation and prior experience with
online learning. These factors may have influenced the outcomes. Additionally, the studies
were conducted in a culturally homogeneous context (a Japanese university), limiting the
generalizability of the findings to more diverse educational settings. Future research
should explore similar interventions in a wider range of cultural and linguistic contexts
to better understand how peer feedback and mobile microlearning tools function across

diverse learner populations.

8.2 Limitations of the technology used

The use of Flipgrid, which allowed students to re-record their videos before submission,
may not accurately reflect spontaneous language production. While this feature may
reduce student anxiety, it does not provide an authentic assessment of real-time language
use. Future research should consider using synchronous CLT performance tasks, such as
Timed Paired Practice (TPP) tests, to evaluate the transfer of peer feedback skills to

more spontaneous, real-world communicative settings.
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8.3 Future research directions

Future research could focus on replicating this work in more culturally diverse settings to
test the generalizability of the findings and further explore the impact of peer feedback
training in different language learning environments. Expanding the research beyond
the Japanese university context could provide valuable insights into how peer feedback
dynamics vary across educational settings and learner populations.

Additionally, future studies could investigate the role of individual differences, such
as motivation and prior learning experience, in shaping the effectiveness of peer feedback
training. As suggested by Complex Dynamic Systems Theory (CDST), individual vari-
ability can significantly influence learning outcomes. Future research should explore how
different learner profiles respond to technology-supported feedback interventions.

Finally, the development and use of different no-code platforms for building mobile
microlearning systems, as well as the potential integration of artificial intelligence (AI),
offers promising directions for future exploration. By applying the Pebasco model to
other educational fields, such as STEM or the social sciences, researchers could evaluate
its broader applicability and examine how technology can support feedback processes

across various learning domains.
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