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Abstract

For decades, Al applications in education (AIEd) have shown how Al can contribute to
education. However, a challenge remains: how AIEd, guided by educational knowledge,
can be made to meet specific needs in education, specifically in supporting learners’ auton-
omous learning. To address this challenge, we demonstrate the process of developing an
Al-applied system that can assist learners in studying autonomously. Guided by a Learner-
Generated Context (LGC) framework and development research methodology (Richey and
Klein in J Comput High Educ 16(2):23-38, https://doi.org/10.1007/BF02961473, 2005),
we define a form of learning called “LGC-based learning,” setting specific study objectives
in the design, development, and testing of an Al-based system that can facilitate Korean
students’ LGC-based English language learning experience. The new system is developed
based on three design principles derived from the literature review. We then recruit three
Korean secondary-school students with different educational backgrounds and illustrate
and analyze their English learning experiences using the system. Following this analysis,
we discuss how the Al-based system facilitates LGC-based learning and further issues to
be considered for future research.
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Introduction

Artificial intelligence (AI) consists of “intelligent computer systems or intelligent agents
with human features, such as the ability to memorize knowledge, to perceive and manipu-
late their environment in a similar way as humans, and to understand human natural lan-
guage” (Zawacki-Richter et al., 2019, p. 10). Education researchers have studied Al appli-
cations in education (AIEd) for decades to enrich learning and teaching activities (Luckin
et al., 2016). Given the shift from in-person to remote schooling brought about by the
COVID-19 pandemic (Pantelimon et al., 2021), scholars have focused on creating various
AIEd applications such as virtual assistants for teaching course content, automated grading
and feedback, and learner-tracking systems (Dignum, 2021; Zawacki-Richter et al., 2019).

However, studies that critically reflect on past AIEd efforts present a challenge: Al
applications should be guided by pedagogical theory or learning science to induce mean-
ingful changes in teaching and learning (Luckin & Cukurova, 2019; Zawacki-Richter et al.,
2019). Here, “meaningful changes” means those that incorporate not only technical but
also pedagogical, sociocultural, and ethical factors. Moreover, Al applications should meet
the needs of specific educational domains, goals, or activities (Zhai et al., 2021).

Among these challenges of AIEd, one specific need arose during the COVID-19 pan-
demic. Without adequate preparation, students were forced to study independently while
being physically away from educational institutions and influenced by the digitization of
educational processes (Wismaningrum et al., 2020). Students increasingly need digital
assistance in studying autonomously and flexibly and in adapting themselves to complex
social situations (Ariebowo, 2021; Hargreaves, 2021; Maru et al., 2021; Wismaningrum
et al., 2020).

Most previous computer-aided instruction and virtual education environments have been
restricted to classical classroom settings, but Al offers possibilities for new forms of edu-
cational support (Loeckx, 2016). Some recent studies have demonstrated how Al-informed
systems help learners learn autonomously in accordance with their self-determined goals
(e.g., Ahmad & Ghapar, 2019; Inyega & Inyega, 2020). However, such studies remain
insufficient and are mainly conducted in higher education settings. More AIEd research
efforts are needed to support students in different contexts and thus contribute meaningful
changes in the field.

In an attempt to address this particular challenge of AIEd, we present a development
study that examines the process of developing an Al-based system capable of assisting
learners in autonomous study. This development study was guided by an educational tech-
nological framework called a Learner-Generated Context (LGC). Many elements must be
considered when supporting learners’ autonomous and independent learning (Hargreaves,
2021). LGC as a framework helps researchers conceptually capture what form of learning
and relevant elements to pursue in assisting learners to study autonomously and in design-
ing and applying technologies accordingly. Another consideration is the recent criticism
that AIEd is being used to monitor learners more than is necessary (Zawacki-Richter et al.,
2019). Following the LGC framework, the design of our Al application defines the position
of learners in their interactions with digital technology without being needlessly invasive.
In terms of methodology, our study follows Richey and Klein (2005).
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The LGC framework
LGC-based learning

The LGC framework was developed based on the following views of modern society and
the role of education. First, the complexity of knowledge construction in modern society
makes it difficult for individual learners to understand knowledge by passively following
curricula and textbooks. Thus, education should help learners explore different contexts
and resources and construct knowledge autonomously (Pachler et al., 2009). Second, with
the development of technology—including mobile and social networking technologies and
services (e.g., Facebook, Flickr)—people have grown accustomed to user-generated con-
tent and activities at anytime and anywhere of their choosing. If digital technologies are
used appropriately, learners can become active creators who forge their own learning paths
(Luckin et al., 2011).

Based on these views, LGC presents a form of learning through which learners become
the creators of their learning contexts and construct knowledge autonomously by interact-
ing with or creating resources (e.g., people, technology, and learning contents) with self-
defined learning goals in various environments (Luckin et al., 2007; Sharpe, 2010). In this
study, we use the term “LGC-based learning” to refer to this form of learning.

Facilitation of LGC-based learning

LGC as a framework also illustrates concepts, conditions, and strategies for facilitating
LGC-based learning through the design of digital technology. Here, facilitating learning
means using digital tools as “a catalyst” for pedagogical “change” (Kukulska-Hulme, 2010,
p. 181). The core idea of facilitating LGC-based learning is to design and apply digital
technology in a manner that assists learners to form a “learner-generated context” and learn
based on this context. The application of this idea can be categorized into three: design-
ing technology for learners’ contexts, personalized learning support, and assisting learners’
interactions with resources.

Designing technology for learners’ contexts

In designing instruction models or learning tools, designers should consider the context in
which learning experiences form (Luckin et al., 2011, 2013); following the LGC frame-
work’s conceptual assumptions about learning, specifically that learning is constructed
across a continuum of contexts in which learners interact with other individuals, groups,
resources, and events from multiple physical spaces and times (Luckin et al., 2011).
Depending on how a context is formed through the use of digital technologies, it encour-
ages learners to build their knowledge and craft meaningful connections with society, pro-
viding them with deep and broad learning experiences (Brown, 2003).

There are two types of learning contexts defined by who controls educational activi-
ties; the first involves externally delivered resources to learners who must behave in cer-
tain ways to learn (Pachler et al., 2010). The second forms naturally as individual learners
pursue their self-defined learning purposes and create or use learning content that fits their
purposes while interacting with various resources and environments (Cochrane & Narayan,
2011; Luckin, 2010; Luckin et al., 2011). The latter is what Luckin et al. (2011) called a
learner-generated context, which the LGC framework assumes to be the preferred context
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for LGC-based learning. This means giving learners the freedom to generate and control
their own learning context while discouraging the unilateral presentation of organizational
imperatives or contexts to direct learners’ choices.

Personalized learning support

LGC addresses that learners naturally generate their own learning contexts in the process
of determining or creating the elements of their learning such as goals, contents, places,
and strategies. It is important to offer personalized learning support that guides learners
to determine what, where, when, and with whom their learning takes place (Cochrane &
Bateman, 2011; Narayan & Herrington, 2014; Narayan et al., 2019). First, learners should
be guided to use learner-generated content so that they can explore content generated by
other learners that they can then use for their goals (Lee & McLoughlin, 2007). Mean-
while, they should be able to create or transform their own learning content (Luckin et al.,
2011). Through this, learners can perceive themselves as creators who create their knowl-
edge and study opportunities and share them with other learners. Second, learners must be
able to conduct their learning anytime and anywhere using mobile technology (Cochrane &
Bateman, 2011).

Third, rather than inducing learners to do everything independently, learning aids
should be provided flexibly in accordance with each individual learner’s context. Luckin
et al. (2011) termed this type of personalized learning assistance the “pedagogy—andra-
gogy-heutagogy (PAH) continuum.” Based on the learner’s context, digital assistance can
be provided that helps learners understand curricular subject knowledge (pedagogy) or
enables them to negotiate with instructors or experts to set their own learning path (andra-
gogy), thereby allowing them to develop “the understanding that one is empowered to look
at the learning context afresh and take decisions in that context” (heutagogy) (Luckin et al.,
2011, p. 78). For example, given various learning strategies, learners may try classic strate-
gies such as teacher lectures or problem-solving activities to deepen their understanding of
curricular subject knowledge. Alternatively, learners may prefer to interact with learning
partners when deciding what to do.

Assisting learners’ interactions with resources

Digital assistance should encourage learners to not only stay within their chosen learning
contexts but also make connections with other contexts (Aguayo et al., 2017). From the
continuous interactions between learners and resources, learner-generated contexts can be
continuously shaped and extended in the form of social networks (Narayan & Herrington,
2014). Therefore, individual learners can acknowledge the wider world and further develop
their perspectives, interests, and knowledge.

For this, the LGC framework suggests using open educational resources (OERs)—
ready-made learning content—and developing an open online platform where learners can
explore, curate, and share various learning resources as social networking-based learner
communities. On such a platform, learners can make connections with other learners, open
resources, and learning contexts, thereby continuously expanding their experiences and
knowledge (Blaschke & Hase, 2016; Luckin et al., 2011).
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Previous LGC research and this study’s goal

Previous LGC studies have demonstrated various types of assistances that can facilitate
LGC-based learning—particularly support in personalized learning activities, resource
exploration, and content creation—that include applying social networking tools (e.g.,
blogs or Facebook) and mobile devices (see, e.g., Aguayo et al., 2017; Cochrane et al.,
2012; Cook, 2010; McLoughlin & Lee, 2008; Narayan et al., 2012). These studies mainly
focused on instruction models rather than developing a learning support system because
they assumed the presence of human instructors capable of providing timely feedback and
encouragement. However, current Al technology has developed to where human roles can
be replaced to some extent. For example, learners can interact with Al-applied tools even
in the absence of human instructors, thereby minimizing their fear of potential failure and
learning with confidence. This advantage has been demonstrated in second-language edu-
cation research (e.g., Fryer et al., 2020; Woo & Choi, 2021). Thus, we expect that Al-based
systems can further enrich the LGC-based learning experience depending on how LGC-
informed design and Al technologies are applied together.

This study’s goal is to develop an Al-based system that can facilitate LGC-based learn-
ing experiences. The results of this study present an Al-applied tool that can help meet
the needs of educational fields for LGC-based learning and provide a reference for AIEd
research and practice seeking similar goals. We expect that this study can help promote the
understanding and practice of incorporating educational knowledge into the design of Al
technology for learners’ autonomous and independent learning. In pursuit of this goal, we
applied Richey and Klein (2005)’s development research method because it offered a sys-
tematic and focused way to achieve our goal.

Methodology
Development research

According to Richey and Klein (2005), development research for an educational tool
entails defining the problem and context on which to focus, the literature review and pro-
cedures for designing, developing, and evaluating the new tool. The main consideration is
that the researcher should not simply pursue developing the new tool itself but instead aim
to solve problems through its development. First, the researcher determines the specific
context that requires a new tool to solve a certain problem and, following this context, the
specific research objective. Gaining insight from the relevant literature, the researcher then
designs and develops the tool. After that, the researcher examines whether the developed
tool produces an expected effect based on the data collected from field tests and identifies
the tool’s improvement potential and research implications.

In setting our research objective, we situated this study in a specific context that requires
an Al-based system that can facilitate LGC-based learning: English language education in
South Korea.

Context and objective for developing the system

Korea has been reported to have the highest level of participation in distance education
among Organization for Economic Co-operation and Development (OECD) member
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countries, as well as a high proportion of youths with basic skills for technology-rich envi-
ronments (OECD, 2019). Despite this, online English education in Korea does not provide
the most suitable environment or tools for realizing LGC-based learning. First, English
education in Korea is characterized by a context that emphasizes academic achievements
and exams. Under this context, most Korean students—especially secondary-school stu-
dents—follow desired processes defined by policymakers or experts with reference to the
national curriculum and college entrance exams (Chang, 2006; Jeon, 2010; Kim & Won,
2019). This context reduces the range of knowledge of the English language that learners
can develop and does not reflect the complexity of individual learners’ contexts. Second,
the pandemic has made it apparent that Korean students are struggling with autonomous
learning (Korea Education & Research Information Service, 2020). While the number of
online courses has increased, many Korean students have reportedly failed to study English
independently (Kim et al., 2020). However, according to Oh (2022), Korean students will
likely participate in English learning more actively if provided with English study opportu-
nities to pursue their own contexts, goals, interests, and learning strategies.

In the current literature, we found no studies that apply the LGC framework to English
education in Korea. However, to assist Korean students’ autonomous learning in English
speaking and writing, some scholars have investigated Al applications such as conversa-
tional Al chatbots, Al speakers, machine translations, and automated grammar checkers
(e.g., Hyun & Im, 2019; Kim et al., 2019; Lee, 2020; Lee & Briggs, 2021; Park, 2019;
Park & Yang, 2020). These researchers have provided ways to help learners practice speak-
ing and writing in English without the help of lecturers, but their efforts do not provide
opportunities for learners to explore or create the most effective learning strategies and
content for themselves. Korean learners still need further Al support to fully experience
LGC-based English language learning. Thus, this study’s objective is to design, develop,
and test such a support system.

Research questions and procedures

The following questions were set to guide this development research: First, what design
principles define the necessary functions of an Al-based English language learning support
system that can facilitate LGC-based learning? Second, how are the design principles real-
ized in the development process? Third, does the developed system catalyze LGC-based
learning experiences?

For the first question, we developed three design principles for the new system based
on the literature review and investigations of applicable Al technology. For the second
question, we developed and described the new Al web-based system in accordance with
the design principles. For the third question, we conducted a field test to validate the sys-
tem by recruiting three Korean secondary-school students and analyzing the narratives of
their experiences using the system. The narratives were analyzed following the evaluation
criteria, which were consistent with our design principles and qualitative data analysis
strategies.

After these procedures, we critically reviewed our process and prepared this report on
outcomes and improvement points for the system and the study’s implications.
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Construction of design principles

We reviewed the literature on LGC and relevant concepts, such as self-determined learn-
ing, that correspond to the characteristics of LGC-based learning. Considering the PAH
continuum idea, we also reviewed the literature on second-language learning strategies
applicable to LGC-informed Al technology design. Three design principles of the new sys-
tem were derived from our findings.

Design principle one

In the design process, learners were regarded as creators capable of generating their own
contexts and studying autonomously based on such contexts, through personalized learning
assistance and continuous interactions with resources.

Design principle two

A system should provide learners with personalized support in determining or creating the
elements that make up their learning context (e.g., learning content, plan, and strategies).
We consider the following functionalities as specifically optimal for a new Al-based sys-
tem that facilitates LGC-based English language learning:

e cnable learners to pursue learning anytime anywhere through mobile and web-based
learning experiences (Djoub, 2016; Lai, 2019; Palalas & Wark, 2020; Vavoula & Shar-
ples, 2002).

e use learner-generated content. Rather than offering pre-selected knowledge as in tradi-
tional textbooks, learners must be allowed to explore potential learning materials, such
as photos or video clips, or create learning content on their own (Cook, 2010; Luckin
et al., 2011; McLoughlin & Lee, 2008). Particularly in language education, learner-
generated content can lead to more active learning engagement than teacher-provided
learning content (Lambert et al., 2017).

e use OERs or resources from online media platforms, such as YouTube, blogs, or Inter-
net forums, to give learners flexibility in deciding what and how to learn and create
knowledge (Cronin, 2017; Duffy & Bruns, 2006; Rahimi et al., 2015).

e assist learners in determining which learning strategies are right for them. In second-
language learning, the system might provide multisensory learning strategies, allowing
learners to choose the best learning strategy for them: through sight (e.g., highlight-
ing keywords, repeatedly seeing vocabulary on flashcards), auditory stimuli (e.g., read-
ing aloud, listening to audio online), or kinesthetic activities (e.g., physical movement,
such as typing) (Jufickova, 2013).

e apply mobile, multimedia, and natural language processing (analyzing and representing
human language) technologies that enable learners to use learning content from differ-
ent types of resources and use diverse senses in learning activities (Cook, 2010; Smrz,
2004; Zhang & Nunamaker, 2004). Multimedia and natural language processing tech-
nologies can express knowledge in various modes or metaphors, thereby supporting
individuals in cognitively processing their sense experiences and effectively building
knowledge from those experiences (Ox & Van Der Elst, 2011).

e utilize an intelligent agent (i.e., an autonomous entity that acts on an environment or
user input) (Conati, 2009) to facilitate learning with no human instructors. For instance,
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a system can offer learners guidance for solving problems through techniques like ques-
tions, feedback, and explanations of issues (Fernandez et al., 2015). An autonomous
agent equipped with speech recognition can also understand a learner’s speech and give
immediate feedback when the learner is practicing English speaking alone (Hyun & Im,
2019; Kim et al., 2019).

Design principle three

To encourage learners to interact with resources and expand their contexts, an open plat-
form of learning resources should be provided. Following previous LGC studies, we sought
to make it possible to use OERs within the new system. We also tried to incorporate an
open platform of resources into the system which can be accessed through a content cura-
tion tool. According to Ponerulappan (2015), this curation tool organizes and curatorially
presents a broad range of e-resources so that learners can easily search, explore, and select
them. It allows users to explore and share resources and interact with other users easily.

Development of the new system

Overall system architecture

With reference to the design principles, we created an Al web-based English learning
support system that can be used in web and mobile environments. The system has four
functional modules: (1) learning content management, (2) learning management, (3) per-

sonalized English language learning, and (4) content curation. Figure 1 shows the system
architecture.

Learning content :
Intemet resource H
management module crawler :

N . Learnin,
Personalized English-language s
learning module dul
module Leamer-
generated
. ' : : Text-source Video-source
Leamer information 7 Leaming content processing processing
collecting agent | planning Wizard dWHafd .
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Fig.1 System architecture
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Learning content management module

The learning content management module is an automated system for creating or editing
digital learning content in two forms: an English vocabulary list and a sentences and quotes
list. Two editors support the function of this module: a passage wizard and a video wizard.

Passage wizard

The passage wizard analyzes the sentence components of English texts included in various
digital and analog data—such as paper books, Internet articles, and news articles—and cre-
ates English vocabulary or sentence lists based on this analysis. The lists are used as learn-
ing content within the system.

When learners upload English textual material relevant to their current interests or
needs to the passage wizard or enter text directly into the wizard’s text box (Fig. 2), the
wizard analyzes and extracts text from the material and organizes it into a list of English
vocabulary words or sentences. Sequentially, it adds translations and voice data to the list.
These functions serve three purposes: (1) notifying learners of the meaning of vocabulary
words; (2) using the voice data to provide auditory stimulation to help learners acquire the
correct pronunciation in subsequent learning; and (3) saving all text and relevant data as
learning content.

To implement the wizard’s functions, we used application programming interfaces
(APIs) that are widely adopted in open source Al communities. First, we used the natural
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[RECEEETN saxt M| slorlz 27 \nsa_eqwl seexam | [EEREERG)

Afisherman, engaged in his calling, made a very successful cast and captured a great haul of fish.

He managed by a skilliul handling of his net to retain all the large fish and to draw them to the shore;
buthe could not prevent the smaller fish from falling back through the meshes of the net into the sea

———

Translate texts from Englishto Korean language

/

The wizard extracts texts and organizes the tex!s into.
alist of English vocabulary or sentences
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192y
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but he could not prevent the smaller fish from falling back through the meshes of the net into
the sea.

Fig.2 User interface for processing text-based materials into a list of vocabulary and sentences. Note When
a learner copies and pastes English text into a text box, the wizard organizes it into a list of English vocabu-
lary words or sentences with a Korean translation

AECT @ Springer



638 D.Leeetal.

language syntactic analysis provided by the Google Cloud Natural Language API in our
text extraction algorithms. This API enables the wizard to recognize the structure and
meaning of English texts that learners enter into the wizard by identifying English sen-
tences and their components, analyzing the relationships between them, and creating a
parse tree of each sentence. Based on this analysis’ results, the wizard categorizes the sen-
tences, or the words and idioms comprising each sentence, and presents them to the learner
in the form of a list of English sentences or vocabulary words.

Second, to generate translation and voice data for each vocabulary or sentence item in
the list, we used Twinword’s Word Dictionary API and Amazon Polly, a text-to-speech
converter. In addition, Google and Microsoft’s optical character recognition (OCR) APIs
were built into the passage wizard to assist learners in creating learning content based on
analog material. For example, when a learner takes a picture of paper material with English
text and uploads it to the passage wizard via a mobile device, the OCR API recognizes text
in the image, thereby enabling the natural language syntactic analysis function to work (for
an example, see Fig. 3).

Video wizard

The video wizard was designed to analyze and repeat specific parts of a YouTube video,
thereby helping students study English dialogue with the video. The expected scenario for
a learner’s use of this wizard is as follows: First, the learner opens the wizard and inserts
the embedded URL of a specific YouTube video clip containing English dialogue and cap-
tions. Anything that a learner likes can serve as learning content—for example, official
YouTube videos that are relevant to his or her favorite movies, games, and music videos.
When the video is embedded on the wizard, the wizard identifies scenes with dialogue. It
then syncs dialogue with captions, time-stamps the scenes, and presents the captions and
corresponding audio with time stamps (Fig. 4).

Next, the learner marks the times of the sections of the video that contain specific Eng-
lish sentences that they wish to study. Then, the wizard stores the marked sections of the
video, the corresponding caption, and video data as a set with the embedded video. This set
of data is named as video-based learning content in the system.

After generating learning content

Learning content created through the passage wizard or video wizard is uploaded to the
system’s learning content repository as well as the user’s personal database and is stored as
data that can be shared with other users.

Learning management module

Once learning content is available, learners can arrange their learning schedules through
the calendar-shaped user interface (UI) of the learning management module (Fig. 5).

When a user selects a certain date on the calendar-shaped UI, a window opens to choose
a mode of learning: (1) words and phrases learning mode or (2) sentences learning mode.
When the learner chooses a mode, the system opens a new window and loads the stored
learning content from the system repository or the user’s personal portfolio database. The
learner then chooses one piece of learning content and provides details regarding how
to use the selected learning content in his or her learning. For example, the learner can
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Fig.5 UI for scheduling

determine the period of studying and testing, the degree of rigor of the test, and the name
of the scheduled learning.

After the learning schedule is set, the management module displays information about
the learner’s learning status, such as learning goals, duration, and achievements (Fig. 6),
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Fig.6 Screenshot of learning status

with a calendar interface. The information is automatically updated based on the learner’s
activities.

Simultaneously, the personalized English language learning module scrapes the data
generated in the learning management module and creates a page that allows the learner
to carry out learning activities based on the data (Fig. 7). This function could strengthen
LGC-based learning experiences because it does not use practice problems or tests from
question banks pre-built by system developers or instructors. By clicking on a designated
name in the learning schedule in the calendar-shaped user interface (UI), the learner moves
to a page where he or she can conduct personalized practice or tests.

Personalized English language learning module

The personalized English language learning module allows a learner to study English
vocabulary or sentences using learning content selected by the learner. This module offers
a “practice mode” and a “test mode,” in which the learner reviews and memorizes Eng-
lish vocabulary and sentences in a selected learning content and self-tests, respectively.
The module operates in these two modes with a built-in intelligent agent that automatically
generates sets of practice questions or tests by recognizing and analyzing the content that
a learner selected. Table 1 summarizes the types of multi-sensory learning strategies and
tasks a learner can perform in practice and test mode.
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Fig.7 Screenshot of a page generated based on the data of the learning management module

Figure 8 shows an example screen in test mode. Test scoring is done such that the mod-
ule analyzes the answer that the learner inputs in the form of voice or text data and informs
the learner of the accuracy of their answer between 0 and 100%.

The personalized English language learning module applies natural language processing
APIs including text-to-speech and speech-to-text APIs, speech synthesis technologies. Our
intention for this module was to immediately provide learners with the necessary informa-
tion, stimulation, and feedback when performing multi-sensory activities such as speak-
ing, listening, and writing according to individual learning style (scaffolding function).
For example, by applying these APIs, the module generates data on the pronunciation of
English text in the selected learning content and informs the learner how to pronounce
the text. In addition, it can instantly measure and show the accuracy of the learner’s Eng-
lish pronunciation by recognizing the learner’s voice data when he or she records English-
speaking activities using a microphone.

Content curation module

The content curation module curates learner-generated content on the main page of the sys-
tem (Fig. 9). With this module, the system’s main page can function as an open platform of
content in which curated learning content in various subject areas and formats is exposed
to multiple learners. Learners can continue learning by browsing or sharing content on the
main page. The content curation module is connected to the learning content management
module. Thus, the learners can import any curated content into the learning content man-
agement module and use them.
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The functionality of the content curation module is limited because there was not
enough data generated in the system for the module to learn its users’ preferences. The
curation module only has the function of automatically arranging content and displaying
it on the main page. It sorts learning content firstly based on whether the content is text-
based or video-based, and secondly, whether the content is for studying English words or
sentences. Other meticulous work for curating content should be done by users by setting
each content item.

This module does not have a content recommendation function. Instead, it allows the
learner to view the profiles of learners who have created eye-catching content and to
explore their other content.

Evaluation of the system
Field testing

To validate the developed system, we performed a field test of the system with actual Eng-
lish learners in Korea. This field test drew on our analyses of learners’ experiences. Learn-
ers form experiences through their interactions with the components of the digital learning
environment (Koko¢ & Altun, 2019), and it is possible to analyze those experiences by
using data regarding their interactions with systems, interfaces, technologies, and content
(Bouhnik & Marcus, 2006; Hillman et al., 1994; Wanstreet, 2006) or by collecting their
own perceptions using digital learning tools and programs (Shi, 2014). Our field test exam-
ined whether the experiences learners formed by using our developed system reflected the
characteristics of LGC-based learning.

Recruitment of participants

The field test was approved by the Public Institutional Bioethics Committee designated by
the Ministry of Health and Welfare of Korea. Participant recruitment and data collection
and analysis were conducted between October and December 2020.

Three criteria were set for participant recruitment: resident of Seoul; secondary (middle
or high) school student; and access to a digital device with Internet access. These criteria
were chosen for the following three reasons. First, as mentioned earlier, Korean secondary
school students have fewer opportunities to learn English with their own goals. Hence, they
were identified as the top priority for the developed system. Second, because the system
was only accessible online, the participants were required to have access to a device with
Internet access, but we could not provide this. Finally, we attempted to prevent unnecessary
long-distance travel by researchers and participants due to the COVID-19 pandemic.

The research participants were recruited online, and a field test was conducted with
three secondary school students: Haru, Bada, and Sunny (pseudonyms). These students had
varying educational backgrounds, and we believed that these participants would demon-
strate different forms of learning experiences using the system.

Data collection and analysis

After receiving signed consent forms from the participants and their legal guardians, data
were collected through various activities to build an in-depth understanding of participants’

AECT @ Springer



646 D.Leeetal.

learning experiences using the system. The first activity was a tutorial lecture, an event
presented to introduce the developed system and obtain preliminary survey information
from the participants. Due to the possibility of COVID-19 resurgence, the participants
were required to attend tutorial lectures on different dates (October 16, 17, and 21, 2020),
and the tutorial was conducted in a large classroom in a building in Seoul. To ensure that
all participants received consistent information on the system, the tutorial lectures were
presenting following a pre-made manual. However, the special elements of each tutorial,
such as student questions and opinions and researcher-student interactions, were recorded
as textual observational data.

During the tutorial, participants were asked to complete a preliminary survey. This
survey gathered demographic data as well as their perceptions of their previous English
learning experiences and digitally supported English learning. The quantitative questions
in this survey were scored on a 5-point Likert scale, ranging from 1 (strongly disagree) to
5 (strongly agree). After completing the survey, the students were provided with informa-
tion on the functions of the system and introduced to sites offering OERs (e.g., open-access
digital English textbooks and novels) and official YouTube channels related to movies and
music so that they could reference when creating learning content. Approximately 30 sam-
ples of textual and video-based learning content created and curated by researchers were
also introduced, and the students were advised to reuse the samples if they found it difficult
to create learning content.

After the tutorial, the study participants were asked to freely perform English learning
using the system over a seven-day trial period. To avoid influencing participants’ learning
decisions, we did not intervene during this period. The participants were instructed to initi-
ate contact with a researcher themselves if they required assistance.

Throughout the trial period, observational data were collected that included students’
learning content, information on their learning schedules and progress as recorded and dis-
played by the learning management module, and text data that recorded students’ actions,
thoughts, and interactions.

After the trial period, student responses to online surveys and transcribed audio record-
ings of phone interviews were collected. The online survey included quantitative and quali-
tative items. The quantitative items covered topics such as use of and satisfaction with the
developed system according to its function and the overall satisfaction with the system.
These questions were scored on a 5-point Likert scale ranging from 1 (strongly disagree)
to 5 (strongly agree). The qualitative items addressed the digital devices used to access the
system, the learning locations, the person responsible for making decisions about the par-
ticipants’ English language learning, the descriptions of participant behavior when using
the system, the learning strategies applied, and opinions or identified problems regarding
learning how to use the system. From the telephone interviews, students’ specific state-
ments in response to questions raised from their survey responses or the researcher’s obser-
vational records were collected.

Table 2 summarizes the data collection procedure.

The data were analyzed in four stages using qualitative analysis strategies. First, by
reading the data repeatedly, a holistic understanding of the English learning experience
of each participant as it formed through the interactions with the system was constructed.
Subsequently, specific or meaningful statements on participants’ activities and thoughts
were extracted from the data (Ayres et al., 2003; Daher et al., 2017). Quantitative data
that were collected through the survey were analyzed not for statistical verification but
for the purpose of describing participants’ experiences (e.g., perceived satisfaction with
the system, degree of use by function). All data were reviewed by cross-checking and
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Table 2 Data collection

Participant Data collection schedule

1. Haru e Acquisition of consent, preliminary survey, and tutorial: October 21, 2020
e One-week developed system experience: October 22-28, 2020
e Learner experience survey (online): November 3, 2020
o Interview: November 14, 2020

2. Bada e Acquisition of consent, preliminary survey, and tutorial: October 16, 2020
o One-week developed system experience: October 27-November 2, 2020
(postponed due to school examinations)
e Learner experience survey (online): November 3, 2020
o Interview: November 13, 2020

3. Sunny o Acquisition of consent, preliminary survey, and tutorial: October 17, 2020
e One-week developed system experience: October 30—November 5, 2020
(postponed due to school examinations)
e Learner experience survey (online): November 9, 2020
o Interview: November 14, 2020

Table 3 Ceriteria for judging the formation of LGC-based learning experiences through the system

Criterion 1  Could the learner access the developed system, set learning goals and content according to
their needs, and begin learning even if the instructor or researcher did not pre-determine the
learning context?

Criterion 2 Could learners interact with the four functional modules of the developed system and perform
a series of associated learning activities, including generating learning content, scheduling
learning, conducting practice and self-tests, and exploring others’ learning content?

Criterion 3 Could students further develop their learning experience by creating new ways of learning,
exploring new learning content that they had not previously experienced, or communicating
with other learners?

Criterion 4 Were any problems with the system reported that negatively affected the learner’s learning
experience?

identifying contradictory content, thereby building a coherent understanding of the learn-
ers’ experiences.

Second, based on the understanding of learners’ experiences, a narrative structure was
constructed to describe individual learners’ experiences. The statements extracted in the
previous stage were cited within the narrative structure.

Third, referring to the narrative descriptions of learners’ experiences, we examined
whether their experiences implied the characteristics of LGC-based learning experiences,
and if so, how, by associating them with the learning auxiliary elements (or the four mod-
ules) of the system. This work was guided by the three criteria of the main characteristics
of LGC-based learning experience, consistent with our design principles, as well as one
criterion for seeking problems with the system that would undermine the quality of the
learner’s experience (see Table 3 for details).

The analyses of the narrative descriptions were compared and discussed together. The
unique properties of each experience were identified, along with the properties that were
shared with other experiences (Miles et al., 2020). The following sections present the
results of the field test.
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Introduction of participants

We first present an overview of the profiles of the student participants, including demo-
graphic information and their scores for their past English learning experiences and digital
learning familiarity (Table 4), as well as their scores for the degree to which they used the
system and their satisfaction during the 7-day trial period (Tables 5, 6).

Haru’s experience
Background

Haru is a male student at a general middle school located in the northern part of Gyeonggi-
do who was staying in the Seoul area to attend classes at a private educational institute.
According to his answers on the preliminary survey, he had the least English learning expe-
rience among the three participants (less than a year) and showed the lowest confidence in
his English proficiency (1 point). He had studied alone at home while his parents decided
on the general aspects of his English learning, such as the method of learning English and
the selection of learning materials. However, he responded that his interests and opinions
had been sufficiently reflected when studying English because his parents respected them.

He expressed low confidence in the management of information and content related to
English learning on the Internet (2 points), but he answered that he was able to use the
Internet to learn English (4 points) and that he was able to use various digital devices or
online services to find content (5 points).

During the tutorial

He quietly listened to the tutorial lecture for an hour. A researcher asked him what his
interests were. He responded, “For now, I don’t remember what I really want to use when I
study.” He then added that he had been studying English by memorizing English vocabu-
lary. During the tutorial, he did not show any noticeable reaction. However, he familiarized
himself with the features of the system one by one.

During the seven-day trial period

It became apparent that Haru had clear ideas about learning English with the developed
system. According to the interview, he thought that “this [the system] is definitely for stud-
ying English vocabulary.” Accordingly, he created several English vocabulary lists using
the passage wizard and studied them for seven days.

When creating the English vocabulary lists, he first took some pictures of parts of the
English textbooks or workbooks used in his school and uploaded them to the passage wiz-
ard, then sorted the English words he wanted to learn. Regarding this activity, he com-
mented that the process was sometimes slightly inconvenient because the performance of
the passage wizard’s OCR depends on the picture quality. Nevertheless, he said he was able
to create vocabulary lists and study them without further difficulties: “I just did it because
I set the learning goal and the study schedule without any special effort” (his answer to the
online survey).

Interestingly, when studying the English vocabulary list, he found the practice mode to
be more effective for memorizing content than the test mode and, therefore, rarely used
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the test mode (2 points for utility and 3 points for satisfaction with the test mode), instead
mainly using the practice mode (5 points for utility and 5 points for satisfaction with the
practice mode).

In the online survey and telephone interview, he pointed out three aspects he particu-
larly liked about learning English using the system. First, he could have more English
vocabulary lists than the school gave him. Second, he was able to study English vocabulary
anytime and anywhere by accessing the system with his smartphone. Third, he stated that
“[it] was good to be able to test your own knowledge by yourself.” In his view, the self-
testing was convenient with this system because the module created and provided the test
questions based on his learning content and instantly measured his answers’ accuracy.

However, as was previously mentioned, he had less than a year of experience learning
English and had relied on one learning strategy, which was focused on memorizing English
words. Even during the seven-day trial period, he used the system in a manner that made it
easier to memorize English words. He had once attempted to generate video-based learn-
ing content but did not obtain satisfactory results.

Even if he relied on a single learning strategy, according to our assumptions, Haru
should be able to take note of other possible learning activities by exploring the content
and other learners’ activities through the content curation module. However, the mod-
ule did not contribute to his exploratory activities. According to the online survey, Haru
thought that the content curation function itself was good (4 points for satisfaction with
the content curation module), but he did not share his own content or use other learners’
content curated on the main page (1 point for utility of content sharing; 3 points for utility
of content exploration).

Several factors were revealed that influenced this low utility score for content curation.
First, in contrast to the other two participants who delayed the seven-day trial period due to
school exams, Haru began using the system as soon as the tutorial was over. Hence, he had
little opportunity to explore content created by the other two participants.

Second, the content curation module was not able to function as a medium to spark
his interest in video-based learning content or other learning strategies except memorizing
English vocabulary because the volume and diversity of learning content curated by the
module were insufficient.

Third, utilization of the content curation module may be low depending on the learner’s
personal disposition. An incident occurred during Haru’s trial period in which he deleted
all of his learning schedules and content registered in the system. In the interview, he
stated, “I have finished studying all the English vocabulary [planned]” and “I deleted all
the content. [...] There was a desire to do something new with a new feeling.” That is, after
completing his learning plans, he saw that the content (i.e., his English vocabulary lists)
was no longer useful and eventually deleted the content he had made up to that point. In the
process, it did not occur to him that there was a possibility of sharing his vocabulary lists
with other learners.

This event revealed the possibility of a conflict between the personal tendencies of the
original creator of the content and the content-sharing activity. If learners want to delete
their own content or block the possibility of sharing based on their ownership of their con-
tent, how should this be handled? Active content sharing is important for LGC-based learn-
ing experiences, but it is also necessary to recognize the right to delete their own content
to some extent. Haru’s experience suggests that additional measures are required to balance
the guarantee of creators’ rights over their learning contents with the encouragement to
share content within the system.
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Bada’s experience
Background

Bada is a male student attending a public middle school located in Seoul. In the prelimi-
nary survey and on-site conversation during the tutorial lecture, he stated that he had been
studying English for more than five years and studied three times a week (three hours per
session), mainly in private institute classes or private tutoring using the materials and
assignments presented by the teacher. He had used various kinds of materials to study Eng-
lish, but primarily school textbooks, school exam preparation reference books, and news
articles. Thanks to this long-term English learning experience, he stated that he was confi-
dent in his English skills. However, he also commented that his interests or opinions were
hardly reflected in his learning experiences to date and that he mainly followed the opin-
ions of academy instructors or private tutors. In the survey, he stated that he possessed
skills related to web-based English learning and had “high expectations” for learning Eng-
lish using digital technology.

During the tutorial

In the tutorial lecture, he quietly listened to an introductory presentation of the developed
system. Because he stated that he mainly studied English with an English problem book
or textbook, the researcher expected that he would be interested in the OCR function of
the passage wizard. However, he was considerably more interested in the video wizard.
He mentioned his favorite fantasy movie and stated that he wanted to make learning mate-
rial out of movie clips. At the end of the tutorial, Bada said that he was not sure what he
expected from the system and added, “I think I can use the system for seven days and
just figure it out” and “If I find anything difficult while trying it, I will seek help from a
researcher or my college student sister.”

During the seven-day trial period

During the trial period, Bada accessed the system using a PC and studied English by estab-
lishing one to two learning schedules every two days. Notably, he never used the passage
wizard at all. Instead, Bada pursued the interests he revealed in the tutorial: He created
English learning content with YouTube videos and used them for his learning. He devel-
oped six video-based pieces of learning content over the course of seven days and learned
161 English sentences and 81 English words using them. Three of his learning materials
were made from videos he found himself, and the other three were made by editing the
sample content curated on the main page that the researchers uploaded during the tutorial
(see Table 7 for details).

According to the interview, the process of creating video-based learning content was not
smooth from the beginning. When he first attempted to create learning content using the
video provided by his school teacher, he failed. However, he commented that the memory
of such a failure was the most memorable activity: After the failure, he created video-based
learning content with the help of his sister. Next, he successfully created video-based learn-
ing content by himself using movies, animations, and music videos and became proficient
in content creation and independent learning using the content.

@ Springer ACECT



655

Development research on an Al English learning support system...

9SO Y Jey) 09PIA B WOIJ JIOSWIY AQ PAJLaId JUAUOD paIpnls§
9SO Y Jey) 09PIA B WOIJ JIOSWIY AQ PAJLaId JUAUOD paIpnls
9Sed urew 9y uo pIjeINd JuAIUOd J[dwes parpnig
9Sed urew 9y uo pIjeINd JuAIUOD J[dwes parpnig
980D I Jey) OIPIA B WIOIJ J[ASWIY AQ PIJLaId JUUOD PIIPNIS

93ed urew oy uo pajeInd JuAyuUOd d[dwes parpng

9
<L
Ly
99
01
123

9¢
0¢
61
¥C
6
Iel

[UUEBYD QNI NO [BIOYJO WOIJ OPTA OISNIA
[UUEBYD QN NO [BIOLJO WOIJ OIPTA OISNIA

[UUEYD QN N0 [BIOYJO WOIJ OIPTA OISNIA

[ouuEyd 2qnINox [eroyjo woij difdo a1Aow uonewIuy
[ouUUBYD 3qNNOX [RIOYJO woif dI[d STAOW UOTIOL JJUIIOS

[euueyd aqnInox [eoyjo woiy dio a1aow Asejue,]

Jjou K1ojeue[dxyg

POUIEI] SAOUQ)
-Uas JO IaquIinN

pauIes[ spIom
ystSug Jo JoqunN

JU9UOO SUTUIEI] JO 20INOS

(020T ‘T AON—LZ 190) A11Anjoe Surures] pue Juojuod Jurured] s.epeq / d|qel

pringer

As



656 D.Leeetal.

In the interview, two reasons were also suggested regarding how he was able to consist-
ently create and study content using videos. First, he found the learning content manage-
ment and learning management modules easy to use. Second, studying with the videos he
liked became a motivation for learning, and he was thus able to study English alone “with-
out much special effort” (his answer to the online survey). His answers in the online survey
consistently reflected his thoughts. He gave 4-5 points for his utilization and satisfaction
scores for the video wizard in the learning content management module.

However, his thoughts on the personalized English language learning module were var-
ied. In the survey, he gave 2 points and 5 points for his utilization scores of the practice
mode and test mode, respectively. This score resulted from his learning strategy: He found
that taking the test multiple times was more effective for learning English vocabulary
because scoring and feedback came quickly in test mode. It could therefore be used as a
personalized workbook, which was sufficient to substitute for the practice mode. Therefore,
after creating a piece of English learning content, Bada immediately took the test based on
that content multiple times. When he judged that he had acquired enough knowledge from
that content, he moved on, creating more learning content and a new learning schedule.

Regarding the content curation module, Bada gave a utilization score of 5 points. For
seven days, he explored other content curated on the main page and selected three items of
video-based content, with some adjustments, as his new learning content. He was also able
to curate the content he created on the main page and thought positively about sharing his
content: “I am proud of the idea that other students are studying with my learning content”
(his answer to the online survey).

Bada rated his overall satisfaction with his English learning experience using the system
as 5 points. He even recommended his own English learning strategy, which can be used
in combination with the system: “Analyzing the lyrics of the English pop songs separately,
applying the analysis results to the English learning content creation, and studying them”
(his response in the interview).

Overall, Bada knew to seek others’ help when necessary, and once he became accus-
tomed to a difficult task, he could control the overall learning process, including creat-
ing desired learning content, planning, acquiring knowledge from learning content, and
engaging in self-assessment. He also invented his own learning strategy. Bada’s experience
showed an outcome related to the personalized learning activity based on his LGC and an
expansion of his learning context, which meets the criteria for LGC-based learning.

Sunny’s experience
Background

Sunny is a high school student with a strong interest in attending university. Sunny’s school
is an autonomous private high school that has been actively encouraging its students to
attend excellent universities in Korea and abroad. Sunny intended to enter college with a
computer science major. Through some programs offered by her school, she participated
in various extracurricular activities related to the IT field. In the preliminary survey, she
stated that she had sufficient ability to learn English using digital devices and software.

In the preliminary survey, she rated her English skills as 3 points. Although she had
more than five years’ English learning experience, she thought that her interests and opin-
ions had not been reflected in her learning process so far. Based on her perceptions of her
previous English learning experiences, she described her expectations for the system as
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follows: “I hope that a ‘personalized’ learning curriculum that fits my level rather than a
generalized class like a school is provided” (her statement during the tutorial).

During the tutorial

Sunny actively expressed her opinion during the tutorial lecture. Whenever she learned
about one of the system’s functions, she immediately expressed agreement, liking the func-
tion, and other opinions. For example, she conveyed interest in the practice and test modes
offering multi-sensory learning activities and requested an improvement of the Uls linking
the learning content management and learning management modules because, in her view,
it looked difficult to immediately find a page to schedule learning after making learning
content.

During the 7-day trial period

During the 7 days of the trial period, Sunny stated that she used the system when she had
20 to 30 min of free time, such as during lunch breaks at school. At first, she tried the sys-
tem with a variety of digital devices, but after finding that some functions of the system
were excessively complex to use with a smartphone (e.g., the video and passage wizards),
she decided to use the system with a laptop.

Sunny used both the passage and video wizards (5 points for her utilization of both the
passage and video wizards). She first uploaded an A4 three-page English essay handout
provided by the school to the passage wizard and then extracted the English text using
OCR to create 37 English vocabulary lists. Each vocabulary list had a minimum of three
and a maximum of 20 English vocabulary words, and by using them, she learned a total of
729 English words (see Fig. 10). Using the video wizard, she sorted the caption and voice
data from the embedded official YouTube music videos and created video-based learning
content with 40 English words and 45 English sentences.

According to the online survey and interview, using the learning content she created
with the assistance of the system, Sunny developed a clear picture of what and how to
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Fig. 10 Records of Sunny’s learning content generated by the passage wizard

AECT @ Springer



658 D.Leeetal.

learn from which pieces of content. After creating various pieces of learning content, she
established learning schedules using the functions of the learning management module (5
points for her utilization of the function to set a learning schedule; 4 points for her utiliza-
tion of the function to begin learning from the schedule) and performed learning activities
with the created content using the functions of the personalized English language learning
module (2 points for her utilization of the practice mode; 5 points for her utilization of the
test mode). Here, similarly to Bada, Sunny studied the content by taking multiple tests and,
therefore, gave a low score for her utilization of the practice mode. She also curated her
content and explored other content (5 points for her utilization of the content-sharing and
exploring activities) using the content curation module.

Throughout this process of studying the English language with the system, she con-
ceived ideas for how to learn English using the system and delivered them to a researcher:

I felt that [this system] was a convenient learning aid when I was studying alone. [...]
I was able to learn words without searching for [the] meaning of the words one by
one and even take a test by myself. Also, through various practice activities, I was
able to read [English text] in a more interesting way than simply reading the printed
text. [...] I also felt that it was an advantage to be able to learn using new medi-
ums that are not classic, such as English drama and TED-Ed videos. [...] In terms
of inducing individual interest, YouTube materials were good. (Her response in the
interview)

Based on this experience, she recommended a strategy to study a single long English
article (e.g., essay, passage from a novel, news article) to the researcher. This approach
involved making some lists of English sentences from the article and doing the activities
to peruse and learn the sentences, such as typing the words constituting each English sen-
tence, shadowing the pronunciation of the sentences, or solving the test problems offered
by the test mode. She said that this strategy would allow learners to carefully review the
content of a single English article without missing its individual parts. She also added
that this strategy was optimized for school exam preparation because most English tests in
Korean schools use long English articles to develop test questions.

Meanwhile, based on her experience, she found that the current system had some prob-
lems, including a technical issue and a lack of curated content, which limited the personal-
ized learning aids. During the trial period, she used a variety of the system’s features, such
as creating content, setting a schedule for learning content, engaging in learning activities,
and exploring curated content. However, what she wanted most during the period was to
use TV news videos as learning content rather than music videos or movie clips, and the
system failed to satisfy this interest. Video-based learning content creation using the video
wizard was only easy when the video had caption data, and in contrast to music videos and
movie clips, it was difficult for students to find news videos that provide captions. Using
YouTube’s auto-captioning function, she attempted to create caption data by herself, but
because the automated captions were not accurate, she could not make news-video—based
learning content. This issue revealed the technical limitations of the developed system,
suggesting the necessity of technical supplementation of the video wizard.

Because Sunny was concerned with university entrance examinations, she also wanted
learning content that would help improve her academic grades, but she was disappointed to
learn that the content curated on the main page was not helpful for this purpose. To com-
plement the content curation module, she suggested that peer groups, particularly “peers
from same school,” needed to use the system together and share content with each other.
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As demonstrated by Sunny’s case, in order for the learner’s LGC-based learning expe-
rience to be sustainable, it is not only important to help learners study on their own from
start to finish but also to facilitate active interactions with other learners or the exploration
and sharing of varied content within the system. The issue that Sunny raised of facilitating
learners’ active interactions and learner-generated content needs to be approached compre-
hensively, considering the issue of the “right of the original content creator” revealed in
Haru’s case.

Discussion
Facilitation of LGC-based learning experience

In the field test, we found that the three learners’ experiences met the first two criteria for
an LGC-based learning experience, and some met criterion 3 as well (criteria are listed
in Table 4). Regarding criteria 1 and 2, although the learning context was not specifically
defined, all three students were able to study English using the system. They pursued their
own purposes and interests, created content, and conducted various learning activities to
study English with that content. In this way, the students used the system to pursue novel
interests (Bada) or existing interests in a more convenient way (Haru and Sunny). They
also used the four system modules according to their own judgment and managed the over-
all aspects that constituted their learning experience, such as learning time, place, content,
plan, and strategy. From criterion 3, some students devised new learning strategies with the
system (Bada and Sunny).

Interestingly, the students occasionally used the system differently from our original
purpose for it; for example, some used the test mode as a personal workbook rather than
using the practice mode for this. Such selective uses did not hinder the formation of an
LGC-based learning experience, as in both cases, the learner chooses how he or she will
interact with the system. Altogether, all Korean participants experienced LGC-based learn-
ing while using the system to learn English.

However, what was less clear here was the influence of social conditions (or constraints)
on learners’ context generation using the system. Sunny’s experience showed that her self-
determined learning goals were related to college entrance and school exams. According to
Choi (2017), in Korean society, exams and test-rank competition are part of learners’ lives
from an early age; accordingly, learners make choices to increase their chances of suc-
cess on the exams. This indicates, even in the absence of specific instructions directing the
participants’ choices, that some of the participants might have set the exam-focused goals
preferred in the society as their own goals rather than exploring what they wanted to pursue
by studying English. This issue may be a result of the extension of the learner-generated
contexts being less supported by the developed system, which will be discussed in the next
section. In addition, further research, including long-term field tests, will be required to
assess this.

Expanding learner-generated contexts

We developed a content curation module to assist learners in developing their learning con-
texts, but we found in field testing that participants did not substantially benefit from the
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module. Hence, additional measures are required to facilitate active interactions within the
system.

First, we need to reinforce a supportive atmosphere for active content sharing and inter-
action among learners, and here, we consider two measures: adjusting the system’s con-
tent-sharing rule and developing individual communities of learners. Haru’s case offers
an example of the need for the first change, adjusting the content-sharing rule: Students
may be unfamiliar with sharing their learning content, and thus, we could allow content
creators to delete their content at any time if the content has not yet been shared. Regard-
ing the second idea, students with the same interests or educational background could be
grouped within the content curation module function: learners could interact according to
their common interests and help each other generate and share content.

Some measures that go beyond technical improvements are also required. In particular,
we found that OERs could be useful for promoting active content sharing because there is
not yet sufficient learner-generated content to meet learners’ diverse interests, OERs are
ready made for education purposes, and they carry a lower risk of copyright infringement
in relation to content use.

However, OERs have limited applicability to the current Korean context, namely, that
it is difficult for secondary students to take advantage of these tools because OER-related
sites in Korea are designed for use by higher education and secondary school instructors
(Jung et al., 2011; Lim et al., 2019). We indirectly encountered this issue, where the par-
ticipants created learning content with the resources were the most familiar to them and did
not use the OER sites introduced in the tutorial at all. Optimizing OER use among students
will therefore require increasing students’ familiarity with OERs and possibly developing
more accommodating sites for young students.

Need for human assistants

The field test revealed the importance of a human assistant who can support the interaction
between students and the system, particularly managing the quality of content and encour-
aging learners to overcome their challenges. We observed this in the experience of Bada,
who solved his difficulties creating learning content and materials with a sibling’s help and
then performed English learning without difficulty. Incorporating a peer review mechanism
into the system would allow learners to interact with other learners and be each other’s
human assistants.

Technological problems

We identified the following technological issues of the system: optimization and conveni-
ence problems with the passage and video wizards; difficulty operating some modules on a
smart phone; and a nonintuitive UI for creating content and then a learning plan. To solve
these issues, it is necessary to improve the performance of the wizards, develop a more
mobile-friendly UI, and enhance the interface design of the learning management module.

In addition, YouTube’s auto-captioning function did not accurately transcribe the Eng-
lish conversation in the video, which restricted students’ use of video-based learning con-
tent. It also seems again that the system can benefit from a human assistant who can help
correct errors in automatically generated caption or text translation.
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Limitations of the research

This study had a limitation related to the characteristics of the field test participants, who,
while they came from different backgrounds, all lived in urban areas in Seoul, were in
secondary school, and had extensive knowledge of digital devices and services. This was
partly because the conduct of the study was affected by the pandemic. In future research,
it will be necessary to analyze the experiences of student participants representing a more
diverse group to gain a more comprehensive understanding of the experience of Korean
students using an LGC-informed, Al-based English learning support system.

Conclusion

To borrow from Aiken and Epstein (2000), the challenge of AIEd research is to pre-
sent how the philosophical premises of Al can respond to education needs, thereby not
“limit[ing] the scope, effectiveness and positive contributions that Al can bring to learn-
ing” (p. 164). To address this challenge, we drew on the LGC framework and develop-
ment research methodology, developed an Al-based English learning support system for
Korean learners and examined whether and how the system could catalyze forming LGC-
based learning experiences among the learners we studied. From our findings, we argue
that an Al-applied learning assistance system based on sound educational technological
design frameworks (specifically, in this study, the LGC framework) can catalyze learners’
autonomous learning experiences, even without a specified instructor, curriculum, or loca-
tion, and help them become creators of their learning contexts. This study also provides a
reference for AIEd researchers and practitioners pursuing similar goals.

We identified some issues regarding the developed system that we will need to address
to enrich the LGC-based learning experience. These included the understanding of influ-
ence of social conditions and technical improvements, as well as enhancements in the
educational environment and human assistants, as well as studies involving more diverse
groups of learners. Our findings indicate that one Al learning support system alone can-
not be the ultimate solution to LGC-based learning. However, according to Brandt (2013),
tasting the freedom of learning itself can transform students’ thoughts on learning and
encourages them to build ideas about their own learning paths. In this sense, we believe,
by enabling such a tasting, one Al-applied tool could meaningfully contribute to education,
“unleashing the innovative potential of students” (Ball, 2018, p. 235).
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