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Abstract

Peer feedback can be described as the act of one learner evaluating the performance
of another learner. It has been shown to impact student learning and achievement in
language learning contexts positively. It is a skill that can be trained, and there have
been calls for research on peer feedback training. Mobile microlearning is a type of
technology-enhanced learning which is notable for its short duration and flexibility
in the time and place of learning. This study aims to evaluate how an asynchro-
nous microlearning app might improve students’ skills for providing peer feedback
on spoken content in the context of English as a foreign language (EFL) education.
This study used convenience sampling and a quasi-experimental single-group pre-/
post- research design. Japanese university students (n=87) in an EFL course used
the Pebasco asynchronous microlearning app to practice peer feedback skills. The
students’ app usage data were used to identify five behavioral profiles. The pattern of
profile migration over the course of using Pebasco indicates that many participants
improved or maintained desirable patterns of behavior and outcomes, suggesting
a positive impact on the quality of peer feedback skills and second-language (L.2)
skills, as well as the ability to detect L2 errors. The findings also suggest improve-
ments 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, particularly in the context of microlearning for improving peer feedback skills
in EFL.
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Introduction

Peer feedback can be described as the act of one learner evaluating the perfor-
mance of another learner. It has been shown to positively impact student learn-
ing 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 (L2) skills (El Mortaji, 2022; Patri, 2002; Rodriguez-Gonzalez
& Castafieda, 2016); and peer feedback practice can improve learners’ ability to
detect L2 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 experimen-
tal and quasi-experimental methodologies in peer feedback research (Topping,
2013). In the Dual Model Theory of peer corrective feedback (PCF), it is theo-
rized that there are educational 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 which is nota-
ble for 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 micro-
learning 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 unex-
pected change in a teaching context. In response to the ongoing COVID-19 pan-
demic, the city of Tokyo was placed under a declared state of emergency multi-
ple 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 asynchronous modality.

The first version of Pebasco was a prototype learning analytics system used in
synchronous online classes held in a Japanese university in the first-year of the
COVID-19 pandemic (Gorham & Ogata, 2020). It was designed to improve stu-
dents’ peer feedback 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).
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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 microlearning 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:

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?

Literature review
Peer feedback

Peer feedback is sometimes considered a variant of peer evaluation that includes
providing more detailed qualitative comments (see Alqassab et al., 2018; Liu &
Carless, 2006). However, for this literature review, we will follow Panadero and
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.

Theoretical perspectives on peer feedback

Multiple theoretical lenses can be used to frame peer feedback (Sato, 2017). It fits
well within the ICAP framework (Chi et al., 2018). The ICAP framework addresses
active learning through the lens of cognitive engagement as observed through overt
behaviors. The levels of the framework listed in descending order of cognitive
engagement are “interactive,” “constructive,” “active,” and “passive.” Peer feedback
activities tend to require more cognitive engagement. In the context of second-lan-
guage learning, Sato and Lyster (2012) draw upon skill acquisition theory to explain
that some of the benefits of PCF result from the multiple repetitions of practice that
it requires.

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. This
may be because providing peer feedback harnesses the brain’s natural inclination
to engage in comparison (Nicol, 2020). The act of comparison is a process at the
heart of much of human cognition (Gentner et al., 2001; Goldstone et al., 2010;
Hofstadter & Sander, 2013). Nicol (2020) theorizes that engaging in peer feed-
back contributes to the development of “internal feedback™ skills, in which learn-
ers reflect on and regulate their own learning processes. In the context of sec-
ond-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). The dual model of PCF expands
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on this by theorizing that there are benefits to both providing and receiving peer
feedback. There has been a call for future research that can investigate these two
sides independently (Sato, 2017).

Efficacy of peer feedback

Peer feedback has been shown to positively impact student learning and achieve-
ment (Hattie, 2009, 2012; Hattie & Clarke, 2019; Kerr, 2020). These findings
have also held true in online learning environments such as MOOCs (Kasch et al.,
2021). It has been found to improve students’ self-reflection/internal feedback
skills (To & Panadero, 2019).

In the context of language learning, peer feedback can improve learners’ L2
language skills and public speaking presentation skills (El Mortaji, 2022; Patri,
2002). Rodriguez-Gonzélez and Castafieda (2016) found that peer feedback can
improve L2 speaking skills and feelings of self-confidence and self-efficacy. Peer
feedback practice can improve learners’ 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.

Peer feedback training

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 the attitude that students have
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 feed-
back 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).

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 is hypothesized that students will
improve their peer feedback skills and L2 skills using the Pebasco app.
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Microlearning and peer feedback apps

The concept of microlearning has been around for nearly 20 years, and the prac-
tice 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 inher-
ent design principles. 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 com-
plete activities at their convenience in just a few minutes; (c) microlearning activi-
ties 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 learn-
ing theories and approaches” (Garshasbi et al., 2021, p. 241). For example, Khong
and Kabilan (2022) developed a theoretical model of microlearning for second-lan-
guage 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 learn-
ing. A significant 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 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 authentication 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 improvement 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 lever-
ages 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 (Dearman & 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
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(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 peo-
ple 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 feed-
back. van den Bogaard and Saunders-Smits (2007) describe the PeEv system from
the Delft University of Technology and the SPARK (Self and Peer Assessment
Resource Kit) from the University of Technology Sydney, which date back to the
turn of the twenty-first century (Sridharan et al., 2019). Two more recent tools that
are used for providing peer feedback include the University of Technology Syd-
ney’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 feed-
back. CATME’s calibration function allows students to practice on fictional student
content using the rating scale for a particular activity. Similarly, SPARKPLUS has
a “benchmarking” 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 inves-
tigating 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 con-
text 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 asynchronous 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 asynchro-
nous mobile microlearning peer feedback training in the context of spoken content
in foreign language learning. The development of the second version of the Pebasco
app aims to fill this gap.

Scaffolding learning with hints
One of the challenges of designing asynchronous learning experiences is that teach-
ers cannot directly give their students scaffolding support as they might in a tradi-

tional face-to-face class. For this reason, research on primarily asynchronous mas-
sive open online courses (MOOCsSs) can guide possible approaches to take because
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much of it has investigated ways to provide students with feedback and support
(Kasch et al., 2021; Meek et al., 2017). Heffernan and Heffernan (2014) describe the
ASSISTments platform, which allows researchers to investigate the effects of differ-
ent types of hints and scaffolding in online educational contexts such as MOOC:s.
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 par-
ticipants 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 second version of Pebasco, 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 aligns with the theoretical perspective of
Cognitive Load Theory as described earlier.

Design of Pebasco v. 2.0
Overview of Pebasco

The naming for Pebasco comes from the underlined letters in the following phrase:
“peer feedback on spoken content.” It has been used in the context of mandatory
Communicative Language Teaching-focused English as a foreign language classes
at a Japanese university.

Building with no-code technology

The second version of Pebasco was built as a standalone asynchronous microlearn-
ing app using the no-code development platform Bubble (Bubble, 2022). No-code
technology empowers people less proficient in computer programming to develop
websites and interactive apps using visual programming languages and more intui-
tive human-readable syntax. No-code technology is rapidly gaining implementation
in business and industry; the former CEO of the massive software development plat-
form 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 ele-
ment 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).

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. Fig-
ure 1 displays some of the collapsed workflows that underlie one of the pages in the
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Fig. 1 A Screenshot of some Bubble workflows underlying a page in Pebasco

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.

Just because Bubble does not require a user to know how to program in a par-
ticular 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 this paper 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 design and educational groups such as Pro-
NoCoders (2022) and Buildcamp (2022).

The Pebasco student interface

The purpose of Pebasco is to help students improve their peer feedback skills and
internal 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 grammar/vocabulary mistake, a pronunciation mistake,
or an unnecessarily long pause in the audio. The goal is for the student to listen
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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. 2).
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).

On the attempt page, students have a simple audio player which allows them to
play, pause, and skip forward or backward by 5 s. If a student identifies a section of
the audio where they think the teacher may have left a comment, they will pause the

Audio 2.02

Audio 2.03

New Attempt

Audio 2.04

Audio 2.05

Audio 2.06

Audio 2.07
=)

New Attempt

Audio 2.08

Audio 2.09

New Attempt

Fig.2 A screenshot of Pebasco’s unit list page
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Unit 1 | Audio 1.07

Attempt #1

Add Feedback

I e audia, and

Feedback

antries

Fig. 3 A screenshot of Pebasco’s attempt page

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.

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).
Students can click on that icon up to three times to access increasing levels of sup-
port from the system. For hint number one, the system tells the student how many
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teacher comments are in the current audio. For hint number two, the system pro-
vides 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 cor-
rected 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. 4).

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,

R PEBASCO < covacxtouni ]
-

Unit1]| Hint#3
Attempt #1

Playback Comment 1

L

Add Feed

Play the audia,
s Feedback
issue, click tha

Playback Comment 2

[2r
ll1ﬁ
kLl
L
1]

Feedback

D entries

Canceal

Fig.4 A screenshot of Pebasco’s hint number three
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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 at 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 maxim
number of stars earned across all attempts made on an audio. For example, in Fig. 2,
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 com-
ments 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. 2 is early in the student’s engagement with Pebasco’s unit
2; the student could still make unlimited future attempts to earn three stars on each
audio.

Methods
Research design and context
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 com-
pared. 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 fur-
ther 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.

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 univer-
sity 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.
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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 stu-
dents 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).

Data collected and analysis method
Data collected from Pebasco

The Pebasco app collects learning analytics data from user interactions with the sys-
tem. Table 1 shows the number of attempts that all the students made in each unit of
Pebasco. 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 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 num-
ber 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 (4044 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 pur-
poses. The students’ outcomes and behaviors in unit 2 and unit 4 were compared
for this study. Figure 5 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

Table 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) 9979 from 131 users
Audio attempts (unit 1) 3327 from 131 users
Audio attempts (unit 2) 2321 from 131 users
Audio attempts (unit 3) 2180 from 131 users
Audio attempts (unit 4) 2151 from 131 users
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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 remain-
ing students were placed in the “Low Stars” category. Figure 6 shows the migration
of students between the two categories from unit 2 to unit 4 (Flourish, 2022).

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 out-
comes in Fig. 6. 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 learn-
ing analytics data generated by the Pebasco app. Einblick was used to explore and
manipulate the data and identify behavioral patterns of interest within the data. Ein-
blick (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.

The first behavioral pattern is when students request the correct answer 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 2 shows the elements and thresholds of the collected
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u2 us4

19 Low Stars
Low Stars 13

Fig.6 Migration of students between the high and low stars categories from unit 2 to unit 4

learning analytics data used to create the “Top audio” category. For example, a stu-
dent 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” tech-
nique 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.

The behavioral patterns of “correct answer request” and “Top audio” were com-
bined with the outcome data of the number of stars earned to identify learner pro-
files for each unit (see Fig. 7). Note that in Fig. 7, 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 Sup-
port” 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
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Fig.7 Flowchart showing the decision chain used to identify the learner profiles

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 cor-
rect answers. The “3_ Successful with Answers” profile is a student who frequently
relied on the system’s ability to reveal the correct answers to 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.

Results and interpretation

Figure 8 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 “l1_Desired” profile
and one migrated to the “4_Unsuccessful with Answers” profile. Of the 14 students
who started in the “3_Successful with Answers” profile, 13 remained, while one
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Fig. 8 Migration of student profiles from unit 2 to unit 4

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_Suc-
cesssful with Support” profile and four migrated to the “1_Desired” profile.

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 indicate changes
in the students’ level of peer feedback skills.

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 Fig. 8 shows that in unit 2, only 41% (n=236) of the students fit the “1_Desired”
profile. However, 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 students 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.
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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 under-
standing 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 pro-
file. 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 significant, suggesting a deviation from normality, so the Wilcoxon
signed-rank one-tailed, paired samples t-test was used (see Table 3). It was hypothe-
sized that the unit 4 profile "rank" would be a lower number (because lower numbers
indicate higher performance/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.

Discussion and conclusions
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 experi-
mental and 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 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 present study addresses these calls for research 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

Table 3 Paired samples ¢ test
for profile migration from unit

2 to Unit 4 U2_Profiles U4 Profiles 327 2.824 0.002 0.611

Measure 1 Measure 1 w Z P Effect-size

For all tests, the alternative hypothesis specifies that U2_Profiles is
greater than U4_Profiles

Wilcoxon signed-rank test to compare the difference and Rank-Bise-
rial Correlation for effect size
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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; (c) multimedia 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. 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 con-
text of spoken content 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 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’ 1.2
language skills (El Mortaji, 2022; Patri, 2002; Rodriguez-Gonzalez & Castafieda,
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 out-
comes. 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 improvement
in L2 language skills is important because a lack of L2 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 dem-
onstrating 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 repeti-
tions 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 consideration must be given to the performance of the students
who remained in the “3_Successful with Answers” profile. It may suggest a dif-
ficulty in balancing two theoretical approaches. On the one hand, the design deci-
sion 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 cognitive
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).
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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 provide microlearning opportunities for students to improve their peer
feedback skills on spoken content in a CLT context while collecting learning analyt-
ics 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 evalua-
tion of the learning perspective, this study focused on learning behaviors while using
the application. The profiles included the evaluation provided based on the task perfor-
mance. 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 perfor-
mance would also help to establish the learning impact of using Pebasco app.

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 asynchro-
nous 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 elements, 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 com-
munity. Many freely available resources, such as online videos, training boot camps,
and educational communities, can help improve a novice’s skill set quickly (see
Buildcamp, 2022; ProNoCoders, 2022).

Conclusions

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
simultaneously 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
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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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