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Abstract

Software is regarded as a promising means to innovate education, particularly in light of
a widely occurring transition from instructor-centered to student-centered instructional
approaches. However, with a variously understood notion of student-centeredness and
disjointed efforts to study the effects of technology in education, evaluating how tech-
nology may help students study a language in their preferred ways to chase their indi-
vidual interests has remained subject to rigorous inquiry. This thesis takes the study
of Japanese as a foreign language (L2) in Dutch higher education as a case in point to
investigate through grounded design how technology can facilitate student-personalized
learning. To this end, literature reviews were conducted on the topics of human learning,
technology in language education, and L2 Japanese-language education. A focus group
study was moreover performed with three university instructors of L2 Japanese, as well
as an evaluation of a software prototype, Kamo, with students of L2 Japanese, to sit-
uate the theoretical findings in practice. Strong potentials were identified for software
to arrange more individually attuned study materials and help students find peers with
similar interests, under the condition that software complements rather than substitutes
face-to-face instruction. A key requirement for personalizing technology to effectively
integrate into language education is that the curriculum is adjusted to provide suffi-
cient time and technical support to find and use adequate tools. Future research is
recommended to take a larger-scale approach so as to prevent the recurring issue of
non-generalizable outcomes and to define joint study objectives that can utilize the ever-
changing technological landscape in a sustainable way.

Keywords—personalized learning, educational technology, L.2 Japanese, higher education
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Preface

For a work that starts its introduction with a critique on writing, this thesis has perhaps turned out
long. It has been unofficially in the making since early March 2025 when I first spoke Dr. Yoshioka
about an idea to combine software with Japanese instruction as a fun study project. Many meetings,
brainstorm sessions, and days devoid of sunlight later, it has been done.

Through this work, I have been able to connect many things I like: software development, Japan and
Japanese, coffee, a duck (can you find it?), and interesting discussions. It has been an insightful journey.

I express my deepest gratitude to Dr. Yoshioka and Dr. Tielman for their guidance throughout this
project, for helping me stay on track content-wise and bureaucracy-wise, and for putting up with
increased organizational hassle through this thesis’ setup. You have been true teachers in Chapter 2’s
spirit. Many thanks also to Dr. Migut and Dr. Laméris for spending your valuable time to read and
evaluate this work. Thank you to all the instructors and fellow students who participated in my studies
to share their valuable insights. Last but not least, thank you to those around me for the continued
support, coffee, humor, feedback, and non-thesis-related activities, not necessarily in that order.

Enjoy the read!

Lennard van Hal
Papendrecht, June 15, 2026
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Introduction

Your invention is a potion for jogging the memory, not for remem-
bering. You provide your students with the appearance of intelli-
gence, not real intelligence. Because your students will be widely
read, though without any contact with a teacher, they will seem to
be men of wide knowledge, when they will usually be ignorant.

Socrates on the invention of writing [100]

Learning a foreign language (L2) involves using and polishing a broad range of skills. Depending on how
foreign a language is to a learner, one may need to learn new grammatical rules, one or more writing
systems with new vocabulary, a phonetic system, a foreign culture, and an understanding of how one’s
native language may affect one’s second-language production [107]. The extent to which each aspect
of a language needs to be learned extensively, however, arguably depends on the learner’s goals. One
who aims to be a salesperson who needs to be able to write business emails in an L2 may be most
interested in learning formal language and foreign business etiquette. One who aspires to be a tour
guide abroad may want to focus on their spoken communicative skills and the foreign culture. And one
who simply wants to understand what the karate forms are actually called in Japanese may be satisfied
with learning what some words sound like.

For someone who does not live in an environment where their target L2 is spoken, what are the op-
tions to learn the language? A straightforward option would be for them to enroll in an educational
program where the language is instructed based on decades of second-language teaching research that
has been aimed at developing “the most effective teaching methods” [107, p. 2]. After all, at an early
learning stage, the classroom can be seen as more effective for the purpose of language learning than
living in a foreign country: instructors can curate study materials that should fit students’ proficiency
levels, whereas a learner in a foreign country would be confronted with all sorts of difficult-to-interpret
language inputs [67]. At the same time, educational institutions are principally constructed to facilitate
instruction en masse, not to enable an individual to learn toward their specific interests. Educational
systems, in fact, rely on massified, standardized instruction to fulfill their purpose, which is to be “the
training ground for good state subjects” [12, p. 20], or “to protect corporate profit” [50, p. xvi], or to fos-
ter democracy [124], among other purposes. To serve these purposes, standard curricula are employed
with prescribed materials and objectives. Where do the language-learning karate practitioner and the
aspiring tour guide and salesperson, each with their own individual goals, fit in such systems?

This question appears to be asked more frequently and widely, prompting initiatives that aim to point
education in the direction of student-centered learning (SCL). On an international, political level, the
FEuropean Union’s Bologna Process, for instance, is supposedly placing increasing importance on re-
specting individual learners’ interests and capabilities [30]. This has in turn led to a 2025 revision of
the Dutch Higher Education and Scientific Research Act in an attempt to give students more room



(RQ)

to determine their own study path within higher education [27]. In addition to policy-driven initia-
tives, software is seen as promising to innovate language education, particularly toward SCL-oriented
instruction. It is argued that software brings “innovative pedagogical approaches” [56, p. 251], that
it will lead to “better pedagogical design and language education” [75, p. 374], that it will produce
“[intelligent virtual agents| that are capable of serving as foreign language instructors” [83, p. 4], and
so forth. Importantly, software may help open up possibilities within the educational systems to pro-
vide students with more personal guidance and attention, for instance by means of a personal virtual
language tutor like Robo-Sensei [90, 122] or by allowing for personalized study paths that dynamically
adapt to students’ capabilities [76].

These developments, however, harbor at least three important problems. The first is that in practice,
SCL appears to be less about the individual students’ personal learning goals and students’ agency in
achieving those than it purports to be. Instead, it seems to describe a method of instruction rather than
of learning, one that does not escape the standardized nature of education and thus does not necessarily
enable instructional personalization for the aspiring salesperson and the to-be tour guide. It follows
that SCL-oriented initiatives should not be understood to be synonymous with initiatives that promote
personalized study in education. This will be discussed at length in Section 3.2. The second problem
pertains to the software-based approaches. UNESCQO’s 2023 Global Education Monitoring Report on
technology in education asserts that “it is debatable whether technology has transformed education as
many claim” and that “evidence is mixed on its impact” [120, p. v]. It goes on to state:

[W]hile there is much general research on education technology, the amount of research into specific
applications and contexts is insufficient, making it difficult to prove that a particular technology
enhances a particular kind of learning [120, p. 11].

In addition to being difficult to prove, one may wonder whether educational software products are
principally aimed at fostering learning in the first place considering their highly financially incentivized
nature [17, 33, 75, 95].1 Third, even when software is applied directly in language education, there
appears to be a misalignment between itself and the curriculum, as well as a lack of support in terms of
time, technical assistance, and infrastructure. This strongly affects the efficacy of educational software,
which will be demonstrated in the present work through a literature review on technology in language
education (Section 3.3) and interviews with instructors and students (Chapters 4 and 6). These problems
point at research gaps concerning the nature of personalized study and the applicability of software in
language education for that purpose.

This thesis investigates how software can contribute to personalized language study within the exist-
ing educational systems. Specifically, the focus lies on university-level L2 Japanese education in the
Netherlands, represented by the following research question:

How can software facilitate student-personalized study of Japanese as a foreign language in
Dutch university education?

From a language perspective, this presents an interesting case in point because the Dutch and Japanese
languages differ significantly in many respects, including their scripts, grammars, and phonetic systems.
The Japanese language also has an intricate system of honorifics that affects word choice and morphology
depending on the sociocultural situation. Grasping these different aspects demands growth in one’s
linguistic as well as cultural understanding, but the extent to which a learner wishes to focus on one
or the other could highly depend on their learning goals: the aspiring salesperson will need to deeply
understand the honorific system, while the to-be tour guide may want to concentrate on non-formal
speech. While a consideration of personal interests may be relevant to all levels of education, it may
be especially so in the university context wherein students are already expected to make targeted
specialization choices and have had more time than younger students to develop an understanding of
what they are interested in or not.

To compose the main arguments, this thesis follows the process of grounded design as defined by
Stevens et al., which holds that in “IT design, the central quality criterion is its fit with the social

LA notorious example is Duolingo (www.duolingo.com, accessed January 30, 2026), “[t]he free, fun, and effective way
to learn a language!”, according to the website—that is, free until one pays a subscription fee to get rid of advertisements
and to unlock unlimited practice. Scrolling down, the first two information blocks explain that “research shows that
it works” Extensive reviews like [110], however, suggest that this research is inconclusive and pays little attention to
language performance.
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practices to be supported” and that software designs are to be created upon a theory grounded in
the context of such social practices [114, p. 35]—here, the practices of the Dutch university system.
This approach is expanded upon through another definition of grounded design by Hannafin et al.,
oriented specifically toward the design of institutional “learning environments,” emphasizing reflection
on “psychological, pedagogical, technological, cultural, and pragmatic” foundations that underlie them
[43, p. 104]. This thorough, grounded approach ensures the main argument takes into account the
abovementioned complexities of education and educational software and their misalignment.

To this end, this thesis is structured as follows. First, Chapter 2 elaborates on the concept of grounded
design and provides a background concerning the Dutch university system and the Japanese language.
It also explains how seemingly similar terms like ‘learner’, ‘student’, ‘teacher’, and ‘instructor’ are differ-
entially used throughout this work. Next, Chapter 3 presents three literature reviews to provide insights
on the definition of human learning, technologies that have been integrated in language education, and
specific instructional approaches that have been taken to instruct Japanese. These findings are situated
in practice through a focus group study with instructors of L2 Japanese in Chapter 4. The theoretical
and empirical results from Chapters 3 and 4 lead to the design and implementation of a software prod-
uct in Chapter 5 which is subsequently evaluated in Chapter 6 through an experiment with students of
L2 Japanese. Finally, Chapter 7 comprehensively discusses the findings, presents concluding remarks,
and offers suggestions for future research.



Background

This chapter provides a background that will inform the interpretation of findings in the subsequent
chapters. First, grounded design is elaborated on. Next, a description of the Dutch university system
is given from the perspective of Dutch laws to sketch the higher-educational context in which RQ is
situated, followed by a brief introduction of the Japanese language. Finally, terms related to learning
and study used throughout this thesis are disambiguated.

2.1. Grounded Design

This thesis follows principles of grounded design introduced in Chapter 1 according to the definitions
by Hannafin et al. [43] and Stevens et al. [114]. The definition by Stevens et al. is derived from a
viewpoint of computer-scientific system design that “[builds] on situated design knowledge and [deals]
with the interplay of the social and the technical” [114, p. 24]. The central idea is that “[t]he design of
IT artifacts needs to take the given social practices into account” as well as the social consequences that
follow the implementation of said artifacts [114, p. 31]. According to Stevens et al., grounded design
is executed in three phases. The first is a context study where relevant social practices and existing
software tools are described. In this thesis, this amounts to describing the educational system and the
practices in it, practices surrounding learning (Japanese), and existing software products designed for
language-educational purposes. This context study is conducted in the present chapter and Chapters 3
and 4. The second phase is a design study (Chapter 5) where the findings from the context study are
taken as the basis to design a software product. The final phase is an appropriation study where the
produced software is applied in practice and the impact thereof is analyzed to provide directions for
future designs. This corresponds to Chapter 6 and subsequent discussions.

Grounded design as advocated by Hannafin et al. relates specifically to the “instructional design” of
what they call “learning systems” [43, p. 102]. Grounding the learning system ensures that design-
ers are able to explain and potentially improve upon their rationale for choosing certain foundations
over others, which aids future refinements and helps situate designs within applicable contexts. The
“roots of any learning environment,” according to Hannafin et al., lay in the interrelated “psychological,
pedagogical, technological, cultural, and pragmatic” foundations [43, p. 104]. In the theoretical and
empirical studies that follow in Chapters 3 and 4, each of these aspects is attended to through thor-
ough reflections on learning, educational systems and their cultures, existing education-technological
artifacts, and pragmatic constraints and affordances brought forth by each of the preceding. Finally,
“grounded designs are generalizable” and “validated iteratively through successive implementation” [43,
p. 103].

A Scopus search to find studies that employ grounded design in the educational context yields three
studies [19, 22, 64] (excluding [114] itself).? Each of the studies refers to grounded design as defined
by Hannafin et al. [19] reviews ten studies that each use grounded design to propose hybrid class

2www.scopus.com.  Publications were filtered in 2026 using the query PUBYEAR BEF 2026 AND TITLE-ABS—KEY
( "grounded design" ) AND TITLE-ABS-KEY ( instruction OR education ). The search retrieved 27 publications.
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approaches in higher-educational contexts, observing that grounded design helps identify and overcome
cultural and pragmatic challenges in the implementation of technology while grounding the choice of
technology in established learning theories. [22] uses grounded design to prevent using technology to
“[set] the direction of change” in an “ill-structured problem” where “it is not exactly clear what the
problem entails, which interventions lead to a solution, and which constraints are imposed on that
solution” [22, p. 1057]. Taking the grounded-design approach has allowed the authors to identify and
describe their problem, design and implement a software solution grounded in theory and practice,
and iteratively improve on the design after practical experimentation [22]. Lastly, [64] (co-authored by
Hannafin) uses grounded-design foundations to propose directions to design case-based activities (CBA).
The authors do not discuss generalizability and do themselves not take an iterative design approach,
but by considering each of the grounded-design foundations, they are able to propose a defensible CBA
design framework [64].

[22] demonstrates that a design can be grounded even if the grounding uses limited theory. The authors
defend the limited use of theory by arguing that, complementary to theory, empirical observations
are especially important to find solution directions for ill-defined problems: it facilitates that “theory
does not invent the design but theory and design are interwoven” [22, p. 1059]. Furthermore, while
each of the studies in [19] and [22, 64] do ground their designs in learning theories, they appear to
presuppose efficacy of some strand of learning theories, such as constructivism. Grounding, in these
cases, chiefly allows the studies to be defended within some chosen framework, but does not involve a
broad examination of theory or practice, raising questions as to how the chosen designs relate to designs
grounded in other frameworks and how they would deal with issues that other strands of theory and
practice potentially bring to light. This thesis attempts to take a more thorough approach by taking a
critical look at learning, education, and their theories and practices.

2.2. Legal Aspects of the Dutch University System

This thesis concerns personalization of L2 Japanese education within the Dutch university system. The
funding, structure, and functions of official Dutch universities are regulated by legislation, particularly
the Higher Education and Scientific Research Act (WHW) and the Implementation Decision WHW
2008 (IDWHW).? Since the regulations that shape the university system inevitably affect conduct
within it, it is important to understand what regulations are in place. This section briefly introduces
key legislation, focusing specifically on academic universities at the wo-level (hereafter referred to simply
as universities).? For reference, law articles are mentioned where relevant and links to legislation are
provided in footnotes.

2.2.1. Funding

Most Dutch universities are public and are funded for almost 60% by the state [103]. State funding is
determined based on a yearly budget that is divided among all higher-educational institutions across
five funding categories.® Two of the five categories pertain only to universities, which are respectively
related to universities’ educational functions and research functions. Funding for the educational func-
tions is directly based on the number of enrolled students and graduates in each academic year. For
enrollment-based funding, only students who are enrolled within the nominal program duration of their
first bachelor’s or first master’s program are counted.® For graduate-based funding, only those are
counted who complete their first bachelor’s or first master’s program, with exceptions for e.g. diplomas
in the field of education.

Apart from state funding, universities are also funded by students. The yearly tuition fee is either a
lower amount specified in the IDWHW (€2694 for the academic year of 2026-2027)7 or an amount
set by the university institution, which is typically higher (e.g., €14 300 at Leiden University’s Faculty

3Wet op het hoger onderwijs en wetenschappelijk onderzoek (wetten.overheid.nl/BWBR0005682) and Uitvoerings-
besluit WHW 2008 (wetten.overheid.nl/BWBR0006152) in Dutch, respectively. Accessed April 14, 2026.

4The WHW distinguishes three higher-educational institution categories: academic universities (wo-level for weten-
schappelijk onderwijs ‘academic education’), universities of applied sciences (hbo-level for hoger beroepsonderwijs ‘higher
vocational education’), and academic medical centers.

SIDWHW chapter 4.

STypically, three years for a university-level bachelor’s and one year for a master’s program as per WHW article 7.5.

7duo.nl/particulier/collegegeld.jsp. Stipulated in WHW article 7.45a. Accessed April 15, 2026.
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of Humanities for a first bachelor’s in 2026-2027).8 If a student is enrolled in their first bachelor’s or
master’s program, the tuition fee is the lower amount; otherwise, it is the institutional fee.”

Finally, university students themselves receive state funding as stipulated in the Student Finance Act
2000, chapter 5.19 The funding comprises public transport travel expenses, a basic grant, and optional
additional grants depending on a student’s circumstances. The funding is a loan, but is converted into
a gift if the student receives a bachelor’s or master’s diploma within ten years after the first loan was
allocated.!! The loan duration that is convertible into a gift is equal to the nominal length of the
programs a student follows; travel expenses are eligible for one more year of conversion. If the student
does not manage to obtain a diploma within ten years, the amount that would otherwise have been
converted into a gift must be paid back in full, with compound interest.

Two observations follow from these regulations. First, it is typically (much) cheaper for a student to
limit themselves to nominally following one bachelor’s and one master’s program than two or more of
either, unless they manage to uninterruptedly follow multiple programs of the same level at the same
time or with overlap. Second, taking more time than the nominal program duration to finish a program
yields less funding both for the student and the uiversity.

2.2.2. Enrollment Prerequisites

Students who enroll in a Dutch university’s bachelor’s program require a high-school diploma at level
vwo,'? a bachelor’s degree or higher, or some other acknowledged diploma that signifies a student’s
official readiness, plus potential additional program-stipulated prerequisites.'®> Among additional pre-
requisites, an important one is a high-school student’s course profile, which consists of a set of courses
that a student chooses to follow from the fourth year of secondary education. To enroll in a master’s
program, one needs either a bachelor’s degree or the skills and knowledge associated with a bachelor’s
degree, plus potential additional prerequisites.

2.2.3. University Duties and Purposes

While universities determine their own overall strategies, they are also bound by law to minimally
“be aimed at facilitating scientific education and conducting scientific research,” and to “in part pay
attention to the personal development of their students and the fostering of their sense of social re-
sponsibility.”'* Universities are to provide their education in the form of educational programs, each
consisting of a coherent set of educational units.!> Each program and unit requires a form of final
examination.

2.2.4. Innovation for Improvement of Higher Education

Higher-educational institutions are allowed to deviate from some WHW stipulations, including the
articles in WHW chapter 7 referred to above, with the purpose of “[improving] the quality, accessibility
or efficacy of higher education.”'® Such deviations are to be formally registered as “experiments” and
have a maximum duration of eight years with the possibility of conversion into a new or revised law.

Notably, one such experiment that started in 2016 and ended in 2022 was conducted to introduce more
flexibility in part-time and dual (consisting of a practical part) higher education.!” Participating higher-

8www.universiteitleiden.nl/onderwijs/toelating-en-aanmelding/bachelors/collegegeld. Stipulated in WHW article 7.46.
Accessed April 15, 2026.

90nly if a student follows a second bachelor’s or master’s program while still enrolled in their first do they, in general,
have to pay the lower amount to one institution per year until graduation of the second program.

10Wet studiefinanciering 2000 (wetten.overheid.nl/BWBR0011453) in Dutch. Accessed April 15, 2026.

11Students can also borrow in addition to funding, which is always subject to interest and is not converted into a gift.

2Dutch high schools are divided into several levels as per the Secondary Education Act 2020 (Wet voortgezet onderwijs
2020 in Dutch, wetten.overheid.nl/BWBR0044212, accessed April 16, 2026). The level determines the duration of the high-
school program and a student’s possibilities for tertiary education. A program at vwo-level (voorbereidend wetenschappelijk
onderwijs ‘preparatory academic education’) takes six years to complete and is intended to provide students with the
necessary skills and knowledge to be ready for university education.

I3WHW chapter 7.

14WHW article 1.3, members one and five; author’s translation.

SWHW article 7.3.

6WHW article 1.7a; author’s translation.

17The experiment is described in full at zoek.officielebekendmakingen.nl/stb-2016-145.html (in Dutch). Accessed April
16, 2026.
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educational institutions were allowed to provision educational programs based on educational units
that consist partly or fully of curriculum-independent learning-outcome units. Students were allowed
to fill part of their program with study plans consisting of one or more learning-outcome units for a
maximum of 30 European Credits per plan, enabling more flexible and modular programs. Participating
programs additionally provided students with coaching to assist their planning. The principal goal of
the experiment was to attract more students to part-time and dual programs in order to better respond
to growing demands of workers with a higher-educational degree.

Positive outcomes resulted in a revision of the WHW, enacted in 2025 to accommodate for learning-
outcome units in higher-educational programs, with the modification that also full-time programs are to
be eligible if they consist for a significant part of practical elements.'® This change is in line with changes
in educational policy advocated for by the European Union’s European Centre for the Development of
Vocational Training since 2004,' and a joint effort to center education more around the student than
the instructor as one of the points that has gained importance in the Bologna Process [30, 31].

2.2.5. Discussion

Dutch universities’ duties and principal student admission requirements are stipulated by law. Public
universities’ funding is moreover largely provisioned by the state and importantly relies on students’
nominal enrollment and graduation. In this system, it is financially disadvantageous both for students
and universities if students spend more than the nominal duration on their university studies. The
introduction of learning-outcome units in the 2025 revision of the WHW can be seen as a partial
acknowledgment of the rigidity of this system. The revision introduces some flexibility in students’
choice of courses they follow as part of their university-level program (in participating programs only).
The principal aim of the revision, however, appears to be to allow more already-employed people to
more easily fit higher education in their working lives, such that the rising demands for workers with a
higher-educational degree can be met. The objective thus appears motivated economically rather than
by some increased sense that programs should be more personally attuned to students. Notwithstanding,
WHW article 1.7a provides room for future experiments wherein students are enabled to tailor their
studies more closely to their personal interests.

2.3. Japanese Language

This section briefly introduces the Japanese scripts, pronunciation, basic grammar, and honorifics.?°

Japanese is written in three scripts: O &537% hiragana, 51 X 7 F katakana, and 5 kanji. Hiragana
and katakana are syllabaries with 46 characters each. The characters represent morae which can be
understood to correspond to short syllables that are pronounced with a fixed length. For instance, the
hiragana characters & and 2* represent /a/ and /ka/, respectively, both pronounced equally long. In some
vowel combinations or when a &R} choonpu ‘long-vowel mark’ is added, the vowel’s pronunciation
is elongated, like in & — /a/ or Z 5 /ko/. Katakana is frequently used for loanwords (e.g., 21—t —
kohii ‘coffee’) while hiragana is principally used for Japanese words.

The third script, kanji, constitutes characters that originate from the Chinese script and that have
individual meanings, such as A for ‘person’ and & for ‘bean’. In principle, more elaborate kanji are
built up from simpler kanji constituents or radicals (e.g., # mori ‘forest’ is built up from three times
the simpler kanji /K ki ‘tree’) [44]. Kanji usually have multiple possible pronunciations. The correct
pronunciation depends on the word or phrase it is part of: for instance, A is pronounced hito on its

own, but jin in AL jinko ‘artificial’. To facilitate reading kanji that a reader is not expected to know,
PAL

characters’ readings can be added in hiragana alongside kangji, called furigana (as in e.g. {#5). The
Japanese government recognizes 2136 kanji as important for life in Japanese society, although many
more exist [45]. All three scripts are used together when writing in Japanese. For non-native Japanese
users and learners, Japanese scripts may also be rendered in Latin script or romaji (e.g., kohii).

Japanese sentences follow the subject-object-verb order as opposed to subject-verb-object in e.g. En-

18See www.eerstekamer.nl/wetsvoorstel/36136_ wet_ leeruitkomsten_hoger (in Dutch). Accessed April 16, 2026.

19See www.cedefop.europa.eu/en/projects/learning-outcomes. Accessed April 17, 2026.

208erving as an introduction, these facets are presented in a simplified manner and do not comprehensively describe the
Japanese language.
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glish. For various grammatical functions such as tenses and voices, verbs and adjectives are typically
conjugated (e.g., -7z -ta for past tense and - 541 % -rareru for passive voice). Conjugations can be ag-
glutinated to combine different functions (e.g., - 5417z -rareta for past passive). Verbs are categorized
in two groups that each have predictable conjugation patterns, plus one group with two irregularly
conjugated verbs. Another distinction is made between transitive verbs (which take an object) and
intransitive verbs (which do not take an object), where many transitive verbs have an intransitive
counterpart (see e.g. [141]). For instance, the transitive A#1% ireru ‘to put in’ has an intransitive
counterpart A % hairu ‘to enter’. These counterparts can be in different conjugation groups.

Other important grammatical functions are attached to words or word groups by means of trailing
particles, for instance to indicate destinations ({Z ni), means (T de), the subject (4 ga), and the
object (% o). The particle I& wa is the topic marker and indicates the overarching topic on a phrase-,
sentence-, paragraph-, or discourse-level. Once a topic or subject has been indicated or is implied by
the context, it need not be repeated or mentioned explicitly. For instance, in a conversation between
Alice and Bob, it would be sufficient for Alice to ask fAlD3ERA TN D nani ga nomitai no, literally ‘what
is it that want to drink’ without explicitly mentioning ‘you’ or ‘Bob’; Bob may then reply 2—t —723%
A=\ kohii ga nomitai, literally ‘want to drink coffee’ without mentioning ‘I’

Finally, Japanese has a system of honorifics called #{#5 keigo. Honorifics are commonly associated with
politeness, although they fulfill many more functions such as delineating social in- and out-groups [116].
They are marked through mechanisms such as simple prefixes like $- o- (e.g., in BHHT onamae ‘your
name’) up to complex systems of verb alternatives to express humility (e.g., \W 7272 < itadaku ‘humbly
receive’ versus ® 6 9 morau ‘receive’) or respect (e.g., W5 o L % 2 irassharu ‘to be (respectful form)’
versus W% iru ‘to be’). It is argued that adequate use of keigo is essential to get along as an adult in
Japanese society and businesses [29, 116].

2.4. Disambiguation of Terms

This thesis uses learning- and education-related terms that appear similar, but are deliberately distin-
guished from one another. While the terms’ definitions and implications are elaborated on in Chapter 3,
this section preliminarily introduces and disambiguates them.

First, in this thesis, a learner is considered different from a student: anyone who engages in activities
that trigger some kind of learning in themselves is a learner, but only those enrolled in formal educational
programs are seen as students. Consequently, the act of learning is treated differently from the act of
studying: studying is seen as one’s conduct aimed specifically at progressing through some educational
program, while the act of learning is understood as engaging in some activity with the purpose of
fostering learning in the individual. Here, it is useful to refer to what is called incidental and intentional
learning in literature [53].2! Incidental learning happens when one learns something without that having
been one’s explicit purpose; one learns intentionally when one learns as a result of deliberately setting
out to learn. There is furthermore a distinction between explicit and implicit learning. The former
refers to learning with the intention to use or point out structure in some information (e.g., learning
language with “the aid of grammar rules”), while in the latter, one implicitly infers structure from the
information (learning language “without the aid of grammar rules”) [53, pp. 131-132]. Incidental and
intentional learning on the one hand and implicit and explicit learning on the other are qualitatively
different from each other, where the former distinction pertains to one’s intention to learn and the latter
to where one puts one’s focus when learning.

Learning and studying are not mutually exclusive yet do not persistently overlap. When one studies to
pass a language exam by memorizing vocabulary lists, it does not immediately mean that one learns
how to use that vocabulary in practice or remembers all vocabulary after the exam; it also does not
imply that one has learned nothing.

A distinction is furthermore made between teaching and instructing, and teachers and instructors. The
act of instructing occurs within the educational system as one of its principal tools to inform students
on the confines, regulations, and goals of the educational program or to otherwise facilitate students in

21The terminologies are variously used and understood in literature [53]. Krashen, for instance, whose particular case
is further explored in Section 3.2, seems to refer to incidental learning as acquisition and to intentional learning simply
as learning [67]. In this thesis, we settle with Hulstijn’s definitions as proposed in [53].
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advancing their studies. This act is performed by instructors who are officially related to the educational
program. Teaching is done with the purpose of helping a learner learn, and anyone who teaches is a
teacher; but teaching has only occurred if the targeted learner has, in fact, learned as a result. Teaching
and instructing can thus, but do not have to, occur simultaneously: one who instructs can be a teacher,
but is not if one does not foster learning in a learner; one who teaches can be an instructor if that what
one teaches also advances a student’s study. In extension, a student does not instruct,?? but a learner
can be a teacher if they somehow aid another’s learning.

Students’ advancement of study relates to curricular objectives, the formal goals imposed by educational
programs that students must achieve to finish their programs. These are distinguished from learning
goals that serve as points of proficiency or understanding toward which a learner sets out to learn.
Curricular objectives can, but do not inherently, contain learning goals, and vice versa, but whereas
curricular objectives are necessarily stipulated by educational programs, learning goals can be devel-
oped through programs as well as by individual learners. An important implication is that achieving
advancement in one’s studies is not necessarily synonymous with learning or achieving learning goals.
Consider, for instance, a course’s curricular objective that states that students are to master presenting
about academic topics. Passing the course implies meeting the objective; but does it mean that all
students have, in fact, learned how to masterfully present about academic topics, even in future courses
or outside the educational system?

Education and pedagogy are moreover distinguished from each other. Pedagogy is considered the whole of
practices concerned with teaching, whereas education is concerned with the practices of instruction. As
such, a pedagogist is interested in the science of how a teacher can help a learner learn; an educationalist
is interested in maintaining the educational system and facilitating students’ passing through the system.
Here, too, a pedagogist can be, but does not have to be, an educationalist and vice versa. Importantly,
the distinctions between education and pedagogy and between instructing and teaching imply that the
quality of instruction and the quality of teaching are not naturally equal, since their objectives and
practices are—to smaller or larger degrees, but nonetheless fundamentally—different.

Finally, personalized study is considered the provisioning or performance of study attuned to individual
students’ needs, learning goals, or other personal preferences. This attunement can be of any degree
and can be student- or institution-initiated. For instance, if an institution offers students various study
materials that cater more to students’ interests than a single textbook, or if students are allowed to pick
materials autonomously, then this is personalization. Personalization is not limited to study materials
but can occur in any facet of educational study, including assessment, curricular objectives, classroom
interactions, et cetera. Moreover, personalization is not equal to individualization or differentiated
instruction (the latter being importantly defined by Tomlinson [117]). Individualization implies that
distinct instructional modes are devised for each individual student, or that students work individually.
Differentiated instruction presupposes a key role for the instructor to guide classes [117]. Personalization,
as used in this thesis, can involve either or neither and does not require the instructor or student to
fulfill their roles in specific manners.

The distinctions introduced here are categorical—one is either an instructor or not; a teacher or not;
a student or not; a learner or not. One can, however, (purport to) act in accordance with multiple
categories at once: one can instruct and teach. What is important to understand in consideration
hereof is that seemingly alike acts or professions may serve significantly different purposes, and that
this is not always acknowledged in educational, pedagogical, or other related research.?? It follows that
our understanding of human learning is potentially (adversely) affected, which should be taken into
critical consideration when one investigates learning and education, as is done in the rest of this thesis.

22Unless, perhaps, the student happens to be an instructor as well.

23Hannafin et al. devote a brief paragraph to differences between learning and instruction and lament that they are
“seldom differentiated accordingly,” but their discussion is situated more strictly within one on instructional versus con-
structional “learning systems” [43, p. 102] and should be understood to entertain different connotations from those
presented here.



(RQ1)
(RQ2)

(RQ3)

Literature Review

To build toward an answer to RQ posed in Chapter 1, this chapter addresses the following subquestions:
How is human learning defined and how does education facilitate it?

What kinds of technologies have been integrated in language education, for what purposes,
and with what consequences?

What instructional approaches have been taken to cater especially to institutional L2
Japanese study contexts?

Each question is approached through its own literature review following the method elucidated in
Section 3.1. Findings are subsequently presented in a separate section per topic.

3.1. Method

To answer RQ1, a narrative literature review [62] is conducted in Section 3.2, focusing on discussions
concerning learning, education, and the roles of students and instructors. RQ2 and RQ3 are approached
by means of systematic literature reviews [62] to construct a thorough image of existing technologies and
pedagogies in the context of (Japanese-)language education. Scopus is used to find and filter relevant
literature for each of these topics, and the Leiden University Libraries Catalogue®* is additionally used
to find Japanese-language literature to answer RQ3.

In the systematic literature reviews, regardless of the topic, literature is filtered (1) on publication year,
which should be after 2014 to ensure the literature is up-to-date, yet includes studies from before the
introduction of generative Al tools like ChatGPT in 2022 [94]; (2) on language, where publications that
are not in English, Dutch, or Japanese are disregarded; and (3) on publication type, such that only
articles, book chapters, and conference proceedings are retrieved. Furthermore, publications should be
peer reviewed.?? Each topic additionally has its own set of filter queries and inclusion and exclusion
criteria, listed in Chapter A.

Scopus and the Leiden University Libraries Catalogue were searched in early 2026 according to RQ2’s
and RQ3’s filter queries. Publications resulting from this search were then, after removal of duplicates,
manually evaluated against each topic’s inclusion and exclusion criteria by the author, performing initial
(dis)qualification based on publication titles and abstracts, followed by full-text evaluation against the
criteria. The resulting numbers of studies at each stage are reported in Sections 3.3 and 3.4.

3.2. Human Learning and Learning Methods

Before reflecting on a software design in the realm of language education, this section discusses what
we mean when we refer to human learning and education. It also substantiates why the distinctions in

24catalogue.leidenuniv.nl.
25Some Japanese-language articles in RQ3 are bulletin papers whose reliability is expected based on university endorse-
ment.
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Section 2.4 are warranted. Additionally, insights in the roles of and relationships between instructors
and students in the educational context are discussed.

3.2.1. Views on Learning

The question of how learning is defined and perceived does not have a straightforward answer. Learning
is attributed several definitions, each in some way related to processes leading to a change in a learner,
induced by external stimuli and resulting in the cognitive attainment of something new [68]. The
question of what these processes look like has been approached in various fields of study including
philosophy, psychology, cognitive science, and neuroscience. FEach discipline highlights a different aspect
of learning processes and various viewpoints exist within each discipline. Some regularly occurring
names in the contexts of development, learning, (language) education, or some combination thereof
are John Dewey (1859-1952), Maria Montessori (1870-1952), Jean Piaget (1896-1980), Lev Vygotsky
(1896-1934), and Stephen Krashen (b. 1941). Their works are too vast, varied, and complex to discuss
them in great depth in this thesis. However, as will be shown, the prominent works that these figures
and their disciplines have brought forth have significantly influenced how learning is viewed and how
education is shaped. It is suggested that this, unfortunately, has not always been done with proper
justification: it appears to be common that bits and pieces of influential works are taken out of their
context and applied in pedagogical and educational theories without relevant grounding. Due to the
profound impact of the original works and their ‘misappropriations’ on how learning and education are
treated, inescapably affecting the studies discussed in this thesis, it is essential to the central argument
that some of these influences and their corresponding views are discussed here.

First, we turn to philosophical and psychological views on learning. Since the late-nineteenth century,
Dewey’s works have significantly influenced how learning is perceived—his works are still considered
“revolutionary” today [101, p. 347]. In Dewey’s view, people learn from experience, communication, and
participation in group events [125]; it is central to his argument that learning is essentially governed
by social structures and interactions. All actions happen, namely, in some social context and can only
be interpreted relative to that context’s norms; by participating in social settings, people learn these
interpretations and norms [125].26 Vygotsky similarly observed how children develop through contact
with others in social activity [69, 91], as did Montessori who maintained that “children’s activity and
experience [are] a prerequisite for learning” [2, p. 120]. The (understandings of the) ideas of Vygotsky,
though, have perhaps most significantly influenced the studies discussed in this thesis: of the fifty-six
studies handled in Section 3.3, eight directly cite Vygotsky (compared to three citing Dewey, two Piaget,
and zero Montessori), and at least twenty directly refer to concepts like scaffolding, sociocultural theory,
and the zone of proximal development (ZPD), each frequently attributed to Vygotsky [91]. These notions
of scaffolding and ZPD are popularly understood to imply that there are things that people cannot learn
by themselves, but they become able to if some more knowledgeable other provides ‘scaffolds’ through
which learners can reach previously unattainable knowledge.

It can thus be said that for Dewey, Vygotsky, and Montessori, if anything is key to learning, it is social
interaction. Piaget, on the other hand, placed an emphasis on biological development, which, according
to him, “explains [emphasis added] learning [..] contrary to the widely held opinion that development
is a sum of discrete learning experiences” [98, p. 58]. Hence, in his view, for any learning to take place,
a certain level of biological development needs to have come first. To this end, Piaget divides a child’s
development into four age-related stages [98]; each subsequent stage builds upon the antecedent stages
and a child can only develop into next stages if they successfully attained the previous [68]. The stage
a child is at indicates what kind of cognitive structures it is capable of understanding or learning: at
the first stage, children develop sensory-motor functions, and only at the fourth stage, they develop the
capacity to “reason on hypotheses” [98, p. S9].27 Against this biological backdrop, learning occurs by
means of “active assimilation” or “the integration of any sort of reality into a structure,” but only “if
you base the more complex structure on simpler structures, that is, when there is [..] not simply an

26 One might say that Wittgenstein’s examples of language games illustrate this reasoning in terms of learning a language,
where a game’s rules that make language interpretation possible can be learned “by observing [game participants] play
and speak” [14, pp. 21-22].

27Notably, Piaget also views lingual communication as “fundamental” to attain new stages of development, but remarks
that it “is insufficient because the child can receive valuable information via language or via education directed by an
adult only if he is in a [biological] state where he can understand this information” [98, p. S12].
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external reinforcement” [98, p. S17].

While the above views pertain to learning and development in general, Krashen particularly influenced
how language learning is understood through his input hypothesis, with implications for first- and
second-language acquisition [66]. The hypothesis posits “that humans acquire language in only one
way—Dby understanding messages, or by receiving ‘comprehensible input’,” which must happen at times
that “[t]he acquirer [is] ‘open’ to the input” [67, pp. 2-3]. Language input is comprehensible when it
is at most at level i+1 if one has attained an understanding of level ¢, implying there are stages to
language learning and that they follow some natural, predictable order (the natural order hypothesis)
[67]. Being ‘closed’ to comprehensible input means being “unmotivated, lacking in self-confidence, or
anxious”; being ‘open’ to it means not fearing failure and being more involved in the message than
in the form [67, pp. 3-4]. Krashen distinguishes between acquisition and learning when he provides
evidence that “acquisition can occur without learning” [66, p. 442]. When he writes of learning in
this context, he implies studying under formal instruction, suggesting that by acquisition he refers to
incidental learning and by learning he refers to study (see Section 2.4).

The above visions seemingly attempt to reveal behavioral or cognitive patterns based on what we see
people do from the outside. But what happens inside one’s brain when one learns, i.e., cognitively or
neurologically? There have been profound influences from findings with neurocognitive-scientific origins
on how learning is perceived. Perhaps the concept that has gained the most traction in the past century
is that of learning styles, which points to supposed preferences in individual learners to learn based
on visuals, audio, or kinesthetic movement (VAK) [32, 48]. Another is the idea that learners have a
“hemispheric dominance” [20, Tab. 1] such that the brain’s left or right portion more actively contributes
to learning than the other [40]. Such ideas have come into widespread use to guide student learning,
owing to a growing urge to acknowledge students’ uniqueness and to integrate what we assume to know
about the brain in theories on learning [48]. Today, many such ideas are increasingly understood to be
unjustified or unrelated to what learning entails neurologically and practically [32, 40, 48]. Some are
argued to be blatantly incorrect, such as the idea that people only make use of ten percent of their brain
capacity [40]. In the discussion on education in Section 3.2.2, it will become clear why misinformed use
of so-called neuromyths is potentially detrimental.

It is not strange for there to be an increasing interest to approach learning from a neurological side:
increasing technological capabilities have enabled us to gain clearer images of the inner workings of
the brain, and the brain surely has something to do with learning. Recent neuroscientific insights
may provide more concrete evidence to support established or design new learning theories. This is
a welcome addition in light of criticism that learning-related theories like those discussed above, or
their applications, are essentially based on classroom observations [48] (and see e.g. [91] on Vygotsky)
and self-reports [48]. Additionally, researchers have long aspired to construct a “unified account of
developmental changes in higher and more basic cognitive processes,” which is perhaps one of Piaget’s
legacies [11, p. 11]—neurological insights may help further this construction.

In fact, findings from theoretical neurobiology have recently led to the suggestion of a state-of-the-art
“unified brain theory” referred to as the free-energy principle [35, p. 127]. Essentially, in the context of
the brain, the free-energy principle revolves around a continuous minimization of surprise or sensory
entropy—conversely, a maximization of value; an optimization of energy consumption—where “[a] fish
that frequently forsook water would have high entropy” [35, p. 127]. People facilitate this minimization
through active inference: by taking action or modulating perception in a generatively inferred way
based on one’s senses and internal belief state [35]. These notions should be understood to pertain to
theoretical, mathematical descriptions of the principle, but intuitively, when projected onto the realm
of consciousness, active inference manifests itself in “feeling our way in darkness: we anticipate what
we might touch next and then try to confirm those expectations” [35, p. 129].

Since the free-energy principle reflects a unified brain theory, it suggests that everything a human does
is essentially motivated or regulated by a natural tendency to biologically minimize surprise. It thus
potentially brings profound implications concerning not only how a person physically navigates and
perceives the world, but also how and why a person learns and thinks (see e.g. [58] for implications on
language acquisition). But how do cognition and consciousness fit in a biological model that pursues
surprise minimization? Recent simulations suggest that cognition may serve as a ‘meta-controller’
of sorts that constantly monitors surprise levels and (dis)engages deliberation accordingly to decide
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whether or not action is required [102]. This mechanism is called cognitive control [102].

The free-energy principle furthermore hints at a hierarchical functioning of the brain and sensorium.
This is suggested theoretically by the cognitive meta-controller’s potential role [102] and physically
by the “hierarchical arrangement of cortical sensory areas” [35, p. 129]. Conceptually, the idea that
cognition is layered hierarchically has been proposed independently of the free-energy principle and is
intuitively illustrated in a “layer-cake model” in [111, p. 4, Fig. 2]. In this model, cognition operates
on (1) a low-level topological layer that solely connects concepts without information on the nature of
the connections, (2) a higher-level causal layer that concerns the causal nature of concept relationships
from the topological layer, and (3) a complex, high-level metric layer “which elaborates causal structure
in a suitable, spatial and temporal setting” [111, p. 4].

Under the assumption that these theoretical and conceptual models are accurate, there are several im-
plications concerning the views on learning and development formulated by the likes of Dewey, Piaget,
Vygotsky, and Krashen. First, insights such as those from the free-energy principle are much more
neurologically informed than the nineteenth- and twentieth-century psychological views on human de-
velopment, which importantly base themselves on behavioral observations. There is only so much to
be deduced about humans’ inner workings through behavioral observations from the outside. Conse-
quently, it is not surprising that the described psychological views are regarded as wildly different at
some points. Without concrete knowledge of brain neurology, it is arguably difficult to make accurate
and, especially, consistent statements concerning human cognition and development. This difficulty
is further intensified by the fact that the abovementioned psychological views arose in different social,
cultural, and political contexts. These views, in a way, have been filling separate parts of a puzzle whose
final form is only now starting to become clearer. To grasp the whole puzzle, it seems counterproductive

to view the various psychological accounts of cognition in isolation, let alone as ‘rival views’.?8

A second implication is that various of these observation-based statements on cognition in fact appear
consistent with the free-energy principle and layer-cake model. For instance, Piaget maintained that
biological development precedes learning [98], which coincides with the idea that biological and phys-
ical development of the brain provisions its capacity to perform more complex, higher-layer cognitive
functions [111]. It has moreover been suggested that the free-energy principle is already at play before
birth to steer a fetus’ behavior [89] and hence their internal belief state, in a stage where they have
not yet been in (cognitive) contact with social constructs. Similarly, Vygotsky’s emphasis on the role
of social interaction in development [123] can be defended if social interaction is seen as a natural act
that serves to minimize expected surprise or cognitive conflict by updating one’s internal state [35, 102].
The various aspects of Krashen’s input hypothesis [67], too, seem plausible in light of the free-energy
principle and cognitive layer cake. The natural order hypothesis can be seen to reflect the layered
cognitive hierarchy; the affective filter hypothesis to correspond to one’s state of being in need of cog-
nitive conflict resolution or not; the input hypothesis itself to respect that beings minimize expected
surprise by sensing the world, where Krashen’s comprehensible input serves to update people’s internal
belief state particularly concerning language. Krashen’s argument that “the silent period”—the initial
period after e.g. moving to an area where a foreign language is spoken, wherein especially children
tend to remain silent—*“is not pathological, but normal” [67, p. 9] moreover seems to follow from the
free-energy principle: it would simply be a period that children naturally use to update their internal
state according to what they sense in their new surroundings in an attempt to minimize surprise. The
above consolidations are incomprehensive and subject to more rigorous validity assessment, but the
important takeaway is that all these diverse theories and observations can, in the end, be seen as sides
of the same coin.

A third, significant implication is that emotional concepts such as motivation and curiosity, regularly a
focal point in pedagogical studies, are all manifestations of a natural tendency to minimize surprise [58].
As will be demonstrated in Section 3.3, enormous efforts have gone into finding ways to consistently
motivate people to learn, or students to study. Any such efforts that are successful, even if only at
times, are undoubtedly beneficial to learning and study. But at times that students are unmotivated to
study and explore despite such efforts, it may not only be inefficient to subject students to instruction:
it simply would not make sense in light of the free-energy principle if the principal aim is to have

288ee e.g. [123] for a similar argument concerning demerits of a Vygotsky-Piaget dichotomy rather than an assimilation
or a unification.
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students acquire knowledge or understanding. It would not bring students to a state of cognitive
conflict, and so the cognitive meta-controller [102] would not trigger deliberation; there would be no
biological motivation for the brain to profoundly update its inner belief state, i.e., to acquire what is
instructed. This, too, is presently a preliminary conception, but it is clear that the neurologically-based
views on cognition warrant reexamination of pedagogical studies and practices that are concerned with
attitudes and emotions.

In conclusion, there are several facets to the answer of the question of what learning is. There is
a neurobiological side that pertains to the brain’s functioning. The recent free-energy principle is a
seemingly plausible starting point from which we may understand this. Neurologically, learning can
be understood to constitute any change in one’s brain that follows from the (subconscious) processing
of sensory information or belief states. Then, there is a cognitive side that follows from the brain’s
neurobiological mechanisms, which implies that one’s cognitive state can be understood as a reflection
of the brain’s physiological state. Cognition is suggested to be built in layers, where the lower layers
relate to more primitive and the higher layers to more complex understandings. While the brain’s
neurobiological mechanisms can be assumed to be fundamentally the same for all, it is implied that
cognition develops more distinctly among people, especially at the higher layers. Learning, at the
cognitive level, is the restructuring of information in any of these layers. Finally, distinctly developed
cognitions contribute to person- and situation-specific behavioral outputs. Learning in terms of behavior
can be understood to correspond to making or undergoing changes in behavioral patterns.2? And since
one’s behavior or attitude can be seen as a reflection of one’s current cognitive state and thus of one’s
brain’s physical state, the free-energy principle invites us to unite and reexamine the diverse behavioral
descriptions and their implications brought forth in psychology.

Next, it is discussed how education is understood, how it takes form in practice, and to what extent it
takes the abovementioned perspectives on learning into account.

3.2.2. Views on Education

Like learning, education has been approached from various angles. First, it is argued that the philosoph-
ical question of ‘what is education’ has been prompted as early as Plato [12, 50]; that it is a question
that warrants critical introspection at all times since education is not static, but rather subject to
contemporary discourses that transform through power configurations and “dominant interests” [12, p.
12]. Education is, as such, constituent and driver of discourses in the Foucauldian sense [26]. This has
the implications that the state and (capitalist) powers influence educational practices, that knowledge
distributed in education is all-encompassing [26, 50], and that it hence shapes “our sense of reality” [70,
p. 829]. It is argued, for instance, that in large parts of the world today, it is the hegemonic neoliberalist
ideology that determines the form and purpose of education [12; 23]. Any pedagogical side of education
is as such aimed at rendering its students ready for capitalist society and working life [12] (i.e., as
opposed to critical or wise [113]) and at protecting corporate interests [50].

In the context of the above observations, education, serving political purposes, is implemented according
to formally defined educational systems. In the case of Dutch higher education, this is demonstrated by
the laws discussed in Section 2.2, which prescribe what higher education should do, for and by whom,
where, and in what ways, thus forming a system; there are similar systems for primary, secondary, and
other forms of education. Practically, the higher-educational system is operationalized in institutions
like universities, which in turn have their own curricula and policies [23], ways of distributing knowledge,
and the state apparatus to back them [12]. Education is hence experienced through (state-funded)
institutions with instructors and students and strategies and objectives. In this way, not only do the
educational systems operate according to the law: they form and propagate a “grammar of schooling,”
an institution-level discourse that determines “the very structure of school itself” [109, p. 81].

What is the relation between education and learning? This depends on one’s definition of learning. In
Dewey’s terms, people learn from experience and communication, so intuitively, a student who partakes
in education automatically learns by experiencing things in groups. Dewey also had strong views on
democracy and linked democracy to education and vice versa [50]. The sustenance of a democracy
relies on how people live in a society; thus, an important task of education is to raise people such that

291t is perhaps at this layer that a distinction between incidental and intentional learning can be made (see Section 2.4)
since learning with intention can be seen as a question of behavior.
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they understand how to behave in society [124]. As such, “[t]he best way of educating, [Dewey] argues,
is by engaging young people directly in activities that are similar or related to adult occupations”
[124, p. 6]. Montessori similarly advocated for children’s undertaking of “adult tasks” in the school
environment and facilitated this by furnishing the school “to resemble a miniature home” wherein
students engage in “sweeping the floor, dusting the shelves, tending the flowers,” et cetera [2, p. 119].
In these views, education relates to learning by deliberately placing students in an environment wherein
they systematically observe or partake in adults’ social conducts.

What about learning things that are arguably more cognitively complicated than sweeping the floor,
such as a language? Krashen maintains that the classroom is an ideal environment to systematically
provide students with comprehensible language input, especially in the earliest stages [67]. Provisioning
of comprehensible input is typically done by instructors based on certain materials. But, Krashen
laments, students are all too often subjected to vocabulary drills, which is not only less efficient than
incidental language learning, but also less fun [66]. Krashen suggests students instead read books or
other light materials in the target language and that instructors are to point them toward suitable
materials that provide enough comprehensible input [66]. What Krashen’s view makes clear in addition
to the abovementioned ones is that the educational system brings instructors who, owing to their
expertise, can present students with materials from which they may learn.

Section 3.2.3 will discuss the role of instructors in a student’s study more elaborately, but here, it is worth
pointing out that Vygotsky is regularly cited in this context, as alluded to in Section 3.2.1. A widely
circulating thought is, namely, that “Vygotsky’s educational theories” [5, p. 1585] have brought us the
notions of the ZPD and scaffolding (e.g., [37, 63, 136]) which supposedly suggest that instructors serve
to scaffold reachable information for a student to learn. This, however, is suggested to be misplaced
because “Vygotsky wrote very little on education” and “Vygotsky himself did not see the zone of
proximal development as either important or as an original aspect of his work” [91, p. 11]. In fact, “the
ZPD [..] is not about learning per se but links to his wider notion of development” [91, p. 11]. The
problem here is that a vast number of authors in the educational and pedagogical spheres is argued
to pick some terms once allegedly mentioned by Vygotsky—outside of the educational context—and to
use them without critical reflection as if they represent a theory of learning or pedagogy [91].

Something similar is happening with regard to findings from the cognitive sciences concerning human
development. These findings with seemingly valid cognitive-scientific origins are argued to have been
taken out of their context and to have influenced researchers and instructors in educational circles,
resulting in a large-scale acceptance of misconceptions—neuromyths—about the brain with regard to
learning [20]. For instance, the previously described VAK model was introduced in the context of
remedial reading in the early twentieth century, then shown to be gradually taken out of this context
until its present inclusion in teaching and learning style theories in an unwarranted and unscientific
manner [32, 48]. Yet, despite the lack of evidence that the model can be applied by instructors to
accommodate to individual students’ preferences so they can learn better [32, 40, 48], the perception
of the efficacy of doing so by scholars, educators, and students appears to remain overwhelmingly high
(e.g., [20]). Voices of advocates of the model’s application are similarly persistently incorporated in
educational textbooks [40, 48]. This extends into recent works that forgo critical examination of the
model yet vigorously advocate for their integration in instructional models (see e.g. [39, 80]).

This brings us to two reasons why learning and education should be distinguished from one another. The
first, straightforwardly touched upon by Krashen in 1989, is “that the teaching profession is controlled by
outsiders, by amateurs [...] as if hospital administrators dictated to surgeons how to operate” [66, p. 455].
This points at the earlier consideration that educational systems are importantly shaped by politics and
industries. If this is the case, then it is perhaps not strange that misconceptions end up in pedagogical
models. The unfortunate consequence would be that students, who are promised that they will learn
something—be it a language or the knowledge to be ready for democratic society—are subjected to
models that do not (effectively) foster learning, and that instructors lose valuable time trying to enhance
instruction based on ineffective models [40]. The second reason follows from the particular educational
objective to deliver graduates to the workforce. This, namely, involves standardized certification (see
e.g. [130]) which is in turn enabled by assessments. About this, Krashen again makes a remark: “we do
need to get rid of the exams” because “[t]eachers will teach to the exam, and students will study for the
exam, and no force is likely to change this” [66, p. 455]. There are many types of assessment and they
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have their various purposes [15]. Krashen refers particularly to summative, “discrete-point exams” [66,
p. 455]. For language learning, Krashen argues, it makes little sense to subject students to such exams;
it only drives them to engage in vocabulary drills while that time could well have been spent reading
[66].

Krashen’s points were made some four decades ago, but almost ten years later, Hannafin et al. observed
that a large number of learning system designs lacked proper grounding [43], and many educational
institutions today are still argued to employ out-of-date assessment and instruction techniques [92]. In
the meantime, critics have pointed out a perceived disconnect between classroom education, situational
practice [16], and the aim to foster flexible competencies in students [47]. Perhaps it does not help
that educational discussions on effective learning appear to have a tendency to forgo the practice of
learning and skip directly to instruction [68]. These issues are so grave precisely because educational
systems are set up to instruct many students at once. If a system’s mode of instruction is ineffective
or counterproductive with respect to learning, then all students are affected. Or, if instruction is only
effective to some students, the others do not benefit as much. Combined with the earlier observation
that education exists principally to connect students to the workforce and protect corporate interests,
and not to encourage learning, it seems warranted to see learning separately from education and study.

This is not to say that education serves learning in no way whatsoever, nor that there is no instructional
model that facilitates effective learning (see e.g. [57, 68]). As remarked in Section 2.4, learning and
study can, and at times likely do, coincide. Whether or not the educational systems ought to be sig-
nificantly changed is also not the point here. The key point with regard to learning in the educational
context is that it is necessarily organized en masse, that concessions must thus be made—to a small or
large degree—to sacrifice students’ pursuit of personal interests in favor of standardized systems, and
that learning must inevitably make way for study, because students must strive to obtain their creden-
tials within limited time. Education is, as such, fundamentally not conducive to highly personalized
learning at present. The suggestion that education constitutes a discourse that students, instructors,
and researchers make part of complicates drawing a clear picture of learning in education because it
obscures this distinction between learning and study. And this demonstrates why viewing education
critically is essential [71] if one were to build software to personalize study.

It is in this light that studies of education—including the studies discussed in this thesis, and this thesis
as a whole—must be viewed in order to understand what parts of them pertain to this educational
discourse and what parts to learning. After all, studies that had not taken this into account may have
been inadvertently influenced by the discourses of education, yielding outcomes that indeed do not
primarily serve learning, but rather the educational (or political, or industrial) systems. It also implies
that software that is made for education is not necessarily made for learning. In fact, educational
software products, like education itself, are highly financially incentivized, raising the question to what
extent a best effort is exerted to have them support learning as opposed to revenue or the educational
systems [17, 33, 75, 95].30 These considerations are crucial, since it is this thesis’ aim to design software
that personalizes study to facilitate language learning, not for the sake of study itself.

3.2.3. Education and the Instructor-Student Relation

Concerning the relation between instructors and students in education, two instructional categories are
regularly referred to: teacher-centered learning (TCL) and student-centered learning (SCL) [7, 118].31
TCL is seen as an instruction style where instructors act at the center, as in traditional lectures, and
SCL as a style where students are more engaged in activities like group assignments or discussions
[7, 118]. TCL and especially SCL are ‘hot topics’ judging from the studies that will be discussed in
Section 3.3 and large-scale efforts such as the Bologna Process that have set SCL-based instruction as
an important goal [30, 31]. However, while the term SCL suggests that it emphasizes students’ personal

30This goes both ways: it is argued that “[d]ue to economic and practical pressures in higher education, hybrid language
courses |[..| have been launched as a means to save money” because in this way, “[flewer people can be responsible for more
students” [95, p. 20]. This demonstrates the necessary, unavoidable trade-off in massified education between deployment
of financial resources and attention to an individual’s learning. The point to be made here is not that it is ‘good’ or ‘bad’;
it is that it should be acknowledged that the trade-off exists so that we can understand (technology-assisted) learning in
the context of education better.

311n terms of Section 2.4, these concepts would literally translate to ‘instructor-centered studying’ and ‘student-centered
studying’, but since the terms TCL and SCL are commonly used in literature, they are not altered here. It will moreover
follow later that even these translations do not encapsulate the concepts’ implied meanings.
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learning rather than massified study, it can be argued that TCL and SCL are, in essence, not all that
different. To elaborate on this argument, this section briefly explains how TCL and SCL are understood
in literature and how this translates to practice.

TCL-based instruction is understood to be characterized by the role of instructors as the highest au-
thority and the principal source and disseminator of information: instructors speak, students absorb,
as is traditionally the case in lectures [7]. Some advantages attributed to this instruction style are its
structured nature—helpful for students who experience difficulty in guiding their own study—and the
efficiency of information dissemination [7]. Disadvantages of TCL are, however, stressed by critics: it is
often not tailored to individual students, potentially raising issues for those who require more personal
attention, and it does not naturally entice students to think critically [7, 28].

SCL appears to be variedly understood by instructors, students, and scholars, causing it to be inter-
changeably used with terms like active and collaborative learning [118]. Nonetheless, it is generally
argued that it more broadly represents an instructional style that relies on students as active partic-
ipants whose individual exploration and autonomy are emphasized, with the instructor fulfilling the
role of facilitator [7, 118]. This should encourage students to think critically and supposedly provides
students with more opportunities to match their study style with personal needs [7, 28, 96]. At the same
time, granting students ‘too much freedom’ is suggested to bring negative effects for study: for instance,
some students find it difficult to autonomously commit to regular class material reviews, causing them
to perform relatively worse than others in terms of grades, or to experience cognitive overload in their
attempts to organize knowledge by themselves [59].

While the defining criteria for TCL and SCL remain a point of scholarly discussion [118], the idea
that the instructor plays a crucial role in the manifestation of both TCL and SCL appears to enjoy
consensus (e.g., [7, 8, 118, 131]). Consequently and paradoxically, SCL, understood to grant students
autonomy and flexibility, appears to be attainable only by grace of some instructor who facilitates it.
The instructor, in turn, must rely on the curriculum and institution. In practice, this amounts to
situations such as in [4] where instructors struggle to implement somewhat vague, imposed visions of
SCL. Or, cases like [78, p. 7] where language instructors have supposedly embraced SCL, yet prohibit
students from fast-forwarding instruction videos “to prevent students loafing while they were supposed
to be studying.” In [8, pp. 17-18], it followed from input from over a hundred language instructors that
even though they feel SCL is effective, “they still assign a remarkable amount of importance to the
transmission of knowledge from teachers to students,” i.e., “spoon-feeding.” Perhaps most importantly
though, supporters of SCL-like instruction modes do not necessarily take students’ preferences and goals
into account, as is further substantiated in Section 3.3.2.

These observations raise the question whether the definitions of and distinction between TCL and SCL
are as meaningful as they are purported to be and whether SCL, as its name suggests, really involves a
centering on students’ learning. The terms ‘teacher-centered learning’ and ‘student-centered-learning’
appear illusory in the first place, especially with Section 3.2.1 in mind: if anything, the free-energy
principle suggests that learning, although informed by perceptions of things outside one’s body, happens
essentially within a person. What does it then mean for learning to be ‘centered around’ a teacher or
student? Instead, TCL and SCL as they are described above pertain more to instruction styles; as such,
something along the lines of ‘instructor-driven instruction’ and ‘student-driven instruction’ may more
accurately represent how the terms are practically understood and applied.

In conclusion, this section brings two important implications. The first is that even if some educational
instruction mode claims to adhere to SCL, “wherein learners actively participate in their educational
journeys” [77, p. 207], it does not automatically entail that the instruction facilitates students’ personal
learning goals, interests, and preferences with respect to tools and materials. As long as students have
no significant say in how they approach their study, it does not seem to be too relevant to personalized
learning whether TCL or SCL is employed. This is not to say that in neither TCL nor SCL students
have any say in this matter, but that the terms TCL and SCL do not say much about it. Second, if
TCL and SCL are seen as instruction styles, there seems to be no reason to limit personalization efforts
to either one of them. If TCL offers systematic instruction and SCL offers dynamic activities and both
can somehow be effectively used, it makes sense to use both to a degree depending on the instruction
goal [8]. These observations are particularly relevant to this thesis because they imply that software
that supposedly promotes SCL by no means naturally contributes more to personalized study than
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TCL-based instruction, nor that it is naturally ‘better’ for software to embrace SCL rather than TCL.

3.2.4. Conclusion

This section viewed learning from psychological, cognitive, and neurobiological perspectives. Neurobi-
ologically, learning relates to changes in the brain’s belief state; cognitively, to informational changes
in several hierarchical cognitive layers; psychologically, to behavioral changes. While the latter are
observable from the outside, the former two require deeper insights in the brain, here informed by the
free-energy principle and cognitive layer cake. Education helps deliver instruction en masse, arguably
focused on ‘psychological learning’ Whereas education is said to be in transition from teacher-centered
to student-centered learning methods, this section has argued that this does not naturally imply that
instruction is becoming more personalized, nor that it shifts focus to ‘cognitive learning’. These findings
importantly affect interpretation of observations in what follows in this thesis.

3.3. Application of Technology in Language Education

To answer RQ2 and investigate what kinds of technologies have been implemented in language edu-
cation, for what purposes, and with what consequences, a systematic literature review was conducted
according to the methodology described in Section 3.1. n=>56 studies were selected for analysis (see
Table 3.1) according to the inclusion and exclusion criteria in Table A.1. The studies were categorized
by the author as in Table 3.2. The literature is discussed below per category, followed by a general
discussion.

Table 3.1: Number of found publications after filtering for RQ2. The number of results after search with the filter
queries excludes duplicates. See Chapter A for search queries and inclusion and exclusion criteria.

n after search with n after manual filter n after manual filter
filter query (title and abstract) (full-text)
146 98 56

Table 3.2: Overview of categorized RQ2 studies.

(Code) Category Category description n Studies
(T) Technology exper- Experiments wherein new or existing tech- 27 [1, 9, 10, 13, 18, 21, 24, 34,
iments nologies related to language education are 41, 46, 54, 60, 61, 63, 65,
used by participants and evaluated 72, 76, 79, 84, 86, 99, 106,
108, 126, 132, 133, 135]
(P) Studies on per- Studies that evaluate instructors’, stu- 17 [4, 5, 6, 36, 74, 77, 78, 81,
ceptions of technol- dents’, and other relevant actors’ percep- 85, 97, 104, 119, 127, 128,
ogy tions toward the use of technology in edu- 134, 137, 138]
cation (e.g. through interviews or surveys)
(C) Computer- Studies that design some digital system 8 [25, 37, 38, 52, 82, 115,
technical system de- for educational purposes (e.g. material 139, 140]
signs recommendation systems or learning apps)
(O) Observational Studies that observe participants who use 2 [42, 55]
studies technology for some language-related pur-
pose
(E) Education- Studies that propose a design of some 2 [87, 121]
technological frame- education-technological framework

work designs

3.3.1. (T) Technology Experiments

Of the 56 studies in this review, 27 are studies wherein experiments are conducted with new or existing
technologies related to language education. The studies are categorized in Table 3.3 according to the
principal aims of each study and the technologies they employ. Since the studies in T largely involve
distinct empirical setups, Table A.2 summarizes each study’s setup and key results for reference.

The technologies experimented with can be divided in three overarching categories: technologies that
facilitate blended study in face-to-face scenarios (T1), those that attempt to personalize language ed-
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Table 3.3: Overview of technologies experimented with in T and their purposes.

(Code) Technology purpose n Technology Studies
(T1) Facilitating blended (offline 13 Augmented reality (AR) or virtual [9, 10, 46, 61, 65, T2]
and online) study with in-class reality (VR)
or otherwise face-to-face Blended learning and shared (18, 34, 54]
interaction workspaces
Gamification (non-AR/VR) 99, 126, 133]
Social media 86|
(T2) Personalization of language 8 Generative Al 21, 60, 135]
education Deep-learning models 76, 132]
Pedagogical conversational agents [63]
Other 106, 108]
(T3) Facilitating online study or 6 Online learning management systems 1, 41, 84]
online peer collaboration or portfolios
Language learning platforms (13, 79]
E-modules [24]

ucation (T2), and those that facilitate online study or online peer collaboration (T3). Each group is
discussed separately below, followed by general observations.

3.3.1.1. (T1) In-Class Blended Study

A recurring research question is how language education can be made more enticing for students. In
T1, the answer is sought in the enhancement of the in-class experience. Technology is presumed effec-
tive for this purpose because new technologies are considered innovative—in contrast with traditional
educational methods, implied to be boring and inflexible—prompting authors to integrate some piece
of technology in a course. [10, 46, 61, 126], for instance, entertain this narrative as a primary motivator
to conduct technology experiments in language education. Others elaborate on their choice further
by suggesting that specific affordances are only attainable through technology, such as the capability
in AR applications to virtually add to physical reality [72] or software’s distinct capability to cater
“to the unique needs and preferences of students with learning difficulties” [9, p. 2]. Regardless of
the motivation, it seems to be generally hypothesized that software will positively innovate language
education.

The T1 studies primarily used AR, VR, and blended-learning systems to make the in-class experience
more engaging, with gamification regularly employed as a technique regardless of the platform. Of the
AR and VR studies, [46] yielded positive results by having children aged five to seven use an AR app
to display virtual objects and animations and play sounds on top of a language textbook, increasing
their “curiosity and their focus” [46, p. 766]. The study argues that AR can easily enhance interactivity
and accessibility in existing materials like textbooks [46]. The remaining AR- and VR-related studies
presented more mixed results and cautions with regard to their usage. Studies report that participants
experience difficulties and discomfort when interacting with VR environments, partly due to technical
issues like lag or inadequate screen resolutions, inhibiting the immersive quality of VR which is precisely
seen as its selling point [10, 61, 65]. Furthermore, both VR and AR applications are observed to cause
sensory overload or distraction from the learning objective [9, 61, 65], despite the belief that especially
VR, through head-mounted displays, should theoretically block distractions that would surface in the
physical world [10, 65].

Of the six studies experimenting with AR or VR, [65, 72] explicitly incorporated teamwork, recognizing
the idea that language learning importantly involves communication. In [65], leveraging VR avatars to
have students work together yielded that the avatars “[boosted] confidence, particularly among those
fearful of speaking in foreign languages,” because they served as a “mask of anonymity” and could hide
physical reactions like blushing when making language mistakes [65, p. 76]. In [72], where teamwork
was facilitated by means of an AR game in one participant group and its physical, printed counterpart
in another group, no significant difference was found between students’ performance when playing the
AR game compared to the printed version. In fact, students regarded the physical game as more useful
for language learning: they put more energy in understanding English sentences in the printed version
than in the AR game since the latter was too immersive [72]. This supports the abovementioned
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findings that immersive environments may distract from study objectives. Finally, in a study involving
individual consumption of VR video lessons, it was remarked that “many participants [wished] for more
opportunities to communicate with peers or native speakers in the virtual environment” [61, p. 532].
These outcomes demonstrate the complexity of building effective, easy-to-use VR or AR applications
that truly encourage teamwork and communication in language education scenarios.

The concept of gamification was additionally leveraged through other technologies. [34] yielded positive
results by interleaving traditional classical-language instruction with gamified intermezzos that make
use of digital collaboration and quizzing tools, among others, resulting in students feeling “reduced
academic workload” and reaching higher exam scores [34, p. 954]. The authors emphasize the need
for flexible curricula that enable usage of such intermezzos and tools [34]. Two studies, one with
kindergarten children [126] and one with university students [133], used a large screen in class on which
language-educational games were played in substitution of textbook-based instruction. In both studies,
the games were reported to have had positive effects on participants’ attitudes. The kindergarten group
playing games in [126] demonstrated improvement in areas like initiative-taking and goal awareness
relative to the control group studying with a textbook, but not in other areas such as persistence and
frustration resistance. The authors moreover warn that animations in games can distract children from
the study task at hand [126]. In [133], where university students played motion-based games in groups
to study L2 English instead of using a textbook, an improvement in students’ self-efficacy beliefs was
reported especially regarding speaking and listening skills, thought to originate from the cooperative
facets of games. To incorporate game-based learning in class, the authors stress that “[c]areful pedagogic
planning [...] is essential” [133, p. 170]. Finally, [99] organized a game involving students walking through
a city and interacting with locals in English to complete tasks aided by digital tools, followed by post-
game tasks that prompted students to self-learn digital tools necessary to complete them. The game
was perceived as enjoyable and was felt to reduce anxiety when communicating in English [99]. Based
on these studies employing gamification, it appears that students generally developed positive attitudes
toward language study and were more enthusiastic compared to those studying through textbooks.

Other technologies than game-based ones were moreover used to foster in-class peer collaboration or
positive group dynamics. [18] had students perform writing tasks in groups, where each student sat
together but worked on their own computer in a shared Google Docs document. An adjacent television
screen displayed each student’s screen in real time, such that students could see what their team
members were doing at any time [18]. Students did not perceive added value of the television screen
since Google Docs already supports live collaboration, but they did value the concept of collaboration
in a shared workspace to work on foreign-language writing tasks [18]. [54] attempted to steer the flow of
language classes based on students’ real-time reports of their feelings submitted through a software tool.
This steering took the form of “[implementing] interactive group activities, guided breathing exercises,
and reflective journaling strategies” when the tool indicated that students felt tired or stressed [54, p.
265]. While the researchers were able to improve class dynamics to some extent, they observed that
some students used the tool superficially and that the curriculum complicated making good use of
dynamic class flows [54]. These and aforementioned gamification-related cases demonstrate a potential
for complementary cooperative activities to enhance group dynamics and student attitudes, but also
that not all cooperative tools yield strictly positive outcomes for all students.

[86] attempted to boost motivation by having students watch educational content on Instagram and
TikTok during the first part of each of their English classes. The authors argue that studying by
means of social media content increased students’ interest and motivation since it is more dynamic
than the “rigid learning content” in textbooks [86, p. 13657], and that students would be interested in
watching educational content on social media in their free time on the condition that they would receive
instructor guidance on how social media can be used to study English effectively. A large drawback
that was mentioned is that social media does not present content as systematically as textbooks and
that content quality cannot be controlled [86]. The researchers’ motivation for employing social media
was that in TikTok, “each video is only fifteen seconds long, which is excellent for young EFL [English
as a foreign language] learners with short attention spans” [86, p. 13641]; the possibility that it is apps
like TikTok that contribute to people’s short attention spans (e.g., [105]), however, is left undiscussed.

In summary, the studies used various means like AR, VR, gamification, and in-class hybrid instruction to
improve in-class dynamics. The studies’ samples were largely homogeneous and limited in size, limiting
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their generalizability. Still, a common denominator across the studies is arguably that participating
students valued studying on the basis of something else than a textbook. The studies are, however,
inconclusive as to whether there are special benefits in using digital tools as such a basis or not. For
instance, [126, 133] do not reflect on the alternative of using non-digital tools to gamify their classes,
and [34] mentions it only in passing. This complicates assessment of what makes digital tools especially
beneficial to boost motivation and class dynamics. Regardless of the tool employed, multiple studies
stress the importance of flexible curricula in order to facilitate integration of tools or concepts [34, 54,
133].

3.3.1.2. (T2) Personalization of Language Education

The T2 studies experimented with technologies that in some way facilitate personalization of language
education. [76, 132] set out to personalize curricular study paths by adapting them to individual
students by means of deep-learning algorithms. The studies claim to have used recommender systems
(although it is left unmentioned which recommender systems) to generate personalized study paths
based on student behavior measures, leading to higher exam scores in both cases compared to students
using traditional study paths [76, 132]. Studying along the recommended paths was furthermore seen to
improve task completion rates [76] and reduce cognitive load [132]. These results are highly promising—
unfortunately, the studies are unclear concerning the specifics of the systems used and the experiments
conducted, making it impossible to replicate or apply them or to assess their reliability.

Another study set up and evaluated a design framework for gamified pedagogical conversational agents
(PCA) to boost language students’ motivation and provide personal assistance at times that instructors
are unavailable [63]. The proposed framework guides PCA designers to act on the aspects of “goal-
setting and reflection, novice-expert relationship, performance-related motivation, and learning story
narration” [63, p. 1]. The authors implemented a PCA according to their framework, resulting in a
chat agent capable of generating short language-related games in accordance with user’s self-indicated
goals and preferred learning pace [63]. Evaluation of the implemented PCA revealed that it improved
students’ motivation and well-being, with participants highly valuing the interactivity the PCA provided
through chats and games [63].

Three studies investigated whether generative Al can help students study autonomously and in a more
personalized way [21, 60, 135]. Each of the studies found that generative AI chatbots made this possible
to some extent, attributed to advantages like bots’ constant availability [21, 60], their capability to
help students autonomously find study materials [21], and their capability to “reduce communication
anxiety and [encourage] help-seeking behavior” when facilitating communication practice [135, p. 5].
The studies also point out major concerns raised by instructors and students, such as diminution of
students’ critical thinking and creativity [21, 135], increased risk of fraud in research and assessment
[21, 135], loss of human interaction [21, 60], and the risk of overreliance [21, 60, 135]. Two studies
had conflicting findings with regard to speaking practice, where [60] concluded that generative Al
is incapable of fostering speaking skills, while [135] observed that generative AI helped “initiating
conversation, seeking clarification, and interacting with peers and native speakers” [135, p. 7]. To
combat some of the abovementioned issues, the argument is raised that the integration of generative
AT in classes needs to be coordinated with due reflection on the curriculum [60, 135]. In summary, the
studies suggest that generative Al may have its place in language education when it comes to finding
materials that match students’ interests or conducting private practice, but that there are significant
concerns related to critical thinking, interaction, and fraud, among others, that should be overcome as
well.

In [106], researchers experimented with having pre-service language instructors create “digital stories”
and observing whether it had an effect on participants’ TPACK scores [106, p. 444].32 While it is
not clearly explained what digital stories look like in the study’s context, it appears that the story-
making steps that participants went through facilitated targeted selection of materials and technologies
that their future language students would use to study [106]. Adjusting the selection of materials and
technologies seems to have been done on the basis of TPACK relations to ensure systematic targeting

32TPACK (originally TPCK for Technological Pedagogical Content Knowledge; see [88]) is a framework that is used
to assess instructors’ (self-belief of their) content knowledge, pedagogical knowledge, technological knowledge, and their
intersections in order to gain insights into how instructors’ knowledge situates within the context of applying technology
in some pedagogical system.
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toward the assumed characteristics of future students [106]. The results indicated that creating digital
stories in this way significantly improved participants’ TPACK self-confidence scores [106], suggesting
they felt more confident integrating chosen technologies in a curriculum while taking the students into
account.

Finally, [108] investigated how the use of a language corpus to find word contexts and to complete
corpus-related tasks influenced language students’ “linguistic, subject, communicative, cognitive and
intercultural” competences of their language class compared to students who used a traditional textbook
[108, p. 75]. The results suggested that students who used the corpus scored significantly higher in
all aspects than those who did not [108]. The authors do remark that students had trouble with
grammar, differentiating between oral and written styles, and using a wide vocabulary [108], but do not
indicate whether this holds for the experiment group, the control group, or both. Despite this and other
ambiguities in the study, if it is assumed that the reported results are accurate, then allowing students
to, for instance, compose their own vocabulary lists or find example sentences through a corpus could
be beneficial for the purpose of language-educational personalization.

Summarizing, technologies like automatically-adjusting study paths, chatbots, and digital corpora po-
tentially contribute to more personalized forms of language education. Particular benefits of the appli-
cation of such technologies lie in the autonomy they grant students to study at a time convenient to
them and to find materials that match their level and interests. However, the studies discussed here all
involve interventions within existing curricula. Any gains in personalization hence remain constrained
within the standardizations inherent to the curricula. This factor remains even if special care is taken
to adjust a curriculum to accommodate the introduction of some technology, as prompted by [60, 135],
among others. Additionally, like in T1, the generalizability of the T2 studies is limited due to mostly
homogeneous samples in each study.

3.3.1.3. (T3) Facilitation of Online Study or Peer Collaboration

The T3 studies attempted to improve or assess the efficacy of language education with complementary
use of online learning management systems (LMS) and language learning apps. The common idea
behind the choice for such technologies is that they allow students to study outside of class while
having full access to instructor-curated materials, or during class as a form of blended learning.

[1, 41, 84] used Moodle, LITE, and WebQuest as LMSs, respectively, each reported to have facilitated
online collaboration [41, 84] or foreign-language communication [1, 84] through their collaborative fea-
tures. In [84], it is suggested that WebQuest is additionally able to foster soft-skill competencies (e.g.,
presenting and planning) simultaneously with foreign-language skills through its task-based collabora-
tion functions. LITE is observed to be capable of stimulating critical reflection by providing students
with means to reach back to their “linguistic histories and trajectories” and offering an explicit reflection
module [41, p. 111]. Integration of an LMS in a curriculum was perceived to be particularly challenging
in [41] because instructors and students were given little time to interact with or learn how to effectively
use the platform. In [1], it is argued that students were able to “progress through the content at dif-
ferent speed and time in accordance with their own needs, pace and abilities” with the help of Moodle,
“despite the same curriculum and syllabus for all students” [1, p. 75]. In terms of personalization, it
appears that each employed LMS operates largely on instructor-provided materials—notwithstanding
LITE’s option for students to record their study history—but that they do have the potential to tune
courses somewhat to students’ needs and to positively impact collaboration.

[13, 79] investigated the use of language learning platforms. [13] used DynFEd, an English-language
learning platform, but found that curricular time constraints and lacking ICT infrastructure heavily
inhibited effective use of the platform, thus yielding no positive results. [79] examined the effect of
using language learning apps on neural activity and found that, compared to studying with a textbook,
studying using such apps “contributed to a more integrated and efficient speech-processing network” in
the brain [79, p. 18317]. This study is, however, ambiguous in some regards; for instance, it repeatedly
mentions “higher performance” in bilingual students [79, p. 18313] but does not elucidate what this is
compared with, making it difficult to interpret the findings.

Lastly, in [24], the authors developed e-modules with the aim to combine foreign-language education with
preventive measures “designed to counter anti-immigrant sentiment, xenophobia, and racism” [24, p. 1].
The modules were construed as text documents with group assignments that were executed during three
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subsequent online sessions with students from various countries in Europe, hand-picked by the authors
[24]. No direct influences of the modules on language learning capabilities are reported, but it was
found that the modules prompted reflection, nuanced discussion, and “heightened intercultural critical
consciousness” [24, p. 9], which may itself be conducive to appropriate foreign-language communication.

In summary, it appears that online platforms and modules that foster peer collaboration and communi-
cation are well-received within the populations that participated in the above studies, but only under
the condition that the curriculum provides enough space to use these technologies. Provisioning of
class materials outside of class—apart from physical textbooks—furthermore seems to be perceived as
a valuable affordance in LMSs. Regarding language learning apps, the studies in T3 were inconclusive.

3.3.1.4. Concluding Observations

Several themes recurred in the discussions in T. First, many handled studies have limited generalizability
due to small sample sizes or homogeneous samples, which should be taken into account when interpreting
their results and the observations presented here. Second, in each of the categories, multiple studies
emphasize the need to re-examine existing curricula: not adjusting the curriculum to a technological
intervention is repeatedly seen to inhibit the intervention’s efficacy, where especially time constraints
are a limiting factor. Third, while some studies report overwhelmingly positive results (e.g., [1, 86]), the
majority report more mixed or negative results concerning successful integration of some technology in
language education. Although each studied technology was seemingly intended to bring benefit to as
broad a student population as possible, their effectivity did not reach all students due to infrastructural
or curricular limitations (e.g., [13, 41]) or mixed reception among students (e.g., [61] and expressed
discomfort in VR studies in T1). This implies that, among the technologies discussed here, no one-size-
fits-all solution has been found yet. Finally, if anything is to be taken from the discussed experiments, it
is that regardless of the form of intervention, capabilities that seem to be especially valued by students
and instructors are the facilitation of group communication or collaboration and the provisioning of
broader ranges of materials and activities other than those offered by traditional textbooks.

3.3.2. (P) Studies on Perceptions of Technology

Seventeen of the filtered studies investigated instructors’ and students’ perceptions with regard to the
use of technology in language education, primarily by means of questionnaires or interviews. It appears
that studies on the integration of generative Al-related technologies prompt different considerations in
instructors and students than other technologies.®® The studies are grouped accordingly as in Table 3.4
and handled separately below, followed by a general discussion.

Table 3.4: Overview of technologies handled in P.

(Code) Technology group n Studies

(P1) Related to Al 6 [6, 81, 104, 128, 137
138]

(P2) Other 11 [4, 5, 36, 74, 77, 78, 85,

97, 119, 127, 134]

3.3.2.1. (P1) Views on Al in Language Education

In general, the P1 studies reveal that there is cautious but broad optimism with regard to the application
of A, pointing out several advantages for students and instructors. A repeatedly mentioned advantage
of Al is that it is capable of providing students with personal support and level-adjusted exercises or
goals [6, 128, 137]. In language study contexts, [138] found that students popularly use AI for vocabulary
training. [128] found that implementing Al-related features in a language course is “positively associated
with learners’ emotional health and negatively associated with depressive symptoms” [128, p. 8], a
result the researcher attributes to the benefits of personalized attention for students. For instructors, a
potential is recognized in using Al as an aid to create lesson plans and complete administrative tasks,
saving valuable time [81], and in using it to monitor students for evaluation or for prevention of health
issues [6, 128].

33For brevity, ‘generative AD’ is hereafter referred to as ‘Al’ in this section, since all selected studies that discuss Al
refer to generative AI and not to other forms of Al
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The studies also highlight instructors’ concerns. One important concern is students’ “misuse” of Al
[81, p. 21], particularly in the area of plagiarism and cheating [6, 81, 137]. Some also observed an
overreliance on Al by students [81, 137]. Consequently, it is emphasized that Al cannot be integrated
in language classes without strategic consideration of the (un)ethical sides of AI with respect to the
curriculum [6, 81, 128] and careful planning with instructors, students, policymakers, the industry, and
educational institutions [128, 137]. Interestingly, it is argued that instructors tend to focus on students’
potential misuse of AI rather than misuse among themselves [81]. This seems to contrast with a wide
recognition in literature that Al literacy among instructors varies [81, 104, 137] and that instructors
should be guided or trained to better understand Al and the implications of integrating it in educational
contexts [6, 81, 104, 128, 137]. And if ignorance with respect to the attributes of Al is assumed to cause
or otherwise be related to Al-related technophobia, then, according to [104], this significantly hampers
AT integration in class. To combat this, [81] demonstrates that (structured) usage of Al, even if by way
of experiment, can lead to improved Al literacy.

In conjunction with the above calls for caution, and regardless of whether Al is implemented in some
language class, there seems to be a recognition that education is changing or is required to change
as a result of students’ use of AI. For instance, while [6] argues that students should be prevented
from committing Al-facilitated plagiarism in assessment, it also suggests that present forms of written
assessment cannot be sustained and should be changed into a system that emphasizes verbal discussion.
Similarly, the role of instructors with respect to students is envisioned to change as a result of Al usage
and development [81]. In any case, whether or not AI is to be used by students in their language
education seems to be regarded in the handled studies as a choice to be made primarily by educators
and instructors, and not or to a lesser extent by students.

3.3.2.2. (P2) Views on Other Technologies in Language Education

The remaining studies in P relate to online or blended language education and to general perceptions
concerning the implementation of various technologies therein. The sudden COVID-related closure of
schools in 2020 is recurringly mentioned as one of the catalysts that brought blended-learning facilities
to the foreground [5, 36, 74, 127]. The capacity of blended learning to offer both structured in-class
and flexible online instruction [5, 97] or to instigate a more rigorous shift away from rigid traditional
education [77] constitutes a second important reason.

Among the affordances of technology in language education, quick access to information and various
materials appears highly valued by students [97, 134]. Technology is also observed to help students com-
municate with instructors without having social hierarchies hold them back [4], which is supported by
the finding in [77] that the implementation of technology correlates positively with instructor-student dy-
namics. Instructors’ willingness to incorporate technology in language class moreover seems to positively
affect students’ performance, while unwillingness appears to impact students’ performance negatively
[134].

Despite perceived benefits of software technologies in language education, there appear to be high
hurdles preventing straightforward implementation. Instructors feel that they require more technical
training and support to facilitate technology integration in class [4, 5, 36, 78, 119]. The support would,
for instance, pertain to increasing instructors’ understanding of how technologies work and how they
meet students’ and instructors’ needs. In addition, instructors are reported to face struggles during the
design, implementation, and usage of educational software due to limited available time in curricula
[4, 78]. In [4], for instance, instructors lament that they are required to finish prescribed sets of subjects
within a semester, causing stress, loss of instructional quality, and a tendency to hold fast to traditional
methods. Finally, inadequate ICT infrastructure [4, 78, 119] is reported to hinder effective integration
of software technologies. Importantly, in each of these studies, these hurdles are seen to significantly
impact the efficacy of educational software in practice.

Multiple studies in P2 allude to student-centered learning (SCL) as an objective to strive for, with
software technologies playing an important role in realizing SCL-based instruction [4, 5, 77, 78, 127].
Yet, in the context of perceived effectivity of software for language study, the viewpoint of students
is marginally discussed, or predominantly from the perspective of instructors. One study that does
consider students’ perceptions is [97], which argues that Moodle’s user interface and connection stability
should be improved to address students’ frustrations with the platform. On the other hand, [85] remarks
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that student participants reported skepticism toward the effectivity of “computer tests and online tasks”
to develop soft skills, but proceeds to conclude that this is merely so because “the students are not
acquainted with these types of educational technologies and cannot express their opinion on this issue”
[85, p. 11]. Another example is presented in [78, p. 7] where instructors are reported to disable the fast-
forward function in instructional videos on an online study platform so as “to prevent students loafing
while they were supposed to be studying.” The students’ motivations for fast-forwarding the videos
are not considered. All in all, when it comes to the implementation of technologies within curricular
constraints or the expected efficacy of software in language study, various studies in P2 reflect on
instructors’ experiences and opinions, but none appear to elaborately consider students’ side.

3.3.2.3. Concluding Observations

There is a broadly shared vision among instructors that software will take language education to new
heights, importantly owing to its potential to provide students with constant access to various materials
and exercises. Blending traditional instruction with software-based instructional methods is regarded as
a step in the ‘right direction’, for it facilitates reaching the objective of SCL-based instruction. However,
the studies in P reflect a dominant preference for instructors to determine whether and how they and
students use software; an observation that rhymes with the argument in Section 3.2.3. In the context
of Al, students are feared to misuse technology, leading instructors to restrict students’ use of Al or to
argue for revisions of assessment methods so that misuse can be prevented. Other technologies like LMSs
are expressly incorporated in blended-learning classes to reap the ‘SCL benefits’, despite occurrences
of lacking ICT infrastructures or students’ reported discomforts operating the technologies. Still, more
than half of the studies in P argue that instructors require more training in educational technologies
to better understand their uses and students’ needs. Instructors’ educational institutions are argued to
hold a key role to facilitate such training. Whether or not instructors will be given sufficient technical
training and support in the future, and time to make use thereof, then, seems to be a problem of
institutional or political policy.

3.3.3. (C) Computer-Technical System Designs
Eight studies propose computer-technical designs or implementations to supplement language education
in some way, categorized as in Table 3.5 and discussed per category below.

Table 3.5: Overview of computer-scientific design-related studies handled in C.

(Code) Technology purpose n Studies
(C1) Learning platforms / automated 3 [52, 82, 139]
material recommendations based on

platform interactions

(C2) Automated assessment 3 [25, 37, 38|
(C3) Automated dialogue generation 2 (115, 140]

3.3.3.1. (C1) Learning Platforms and Automated Material Recommendations

The C1 studies are not completely clear on what data was used and how results were evaluated, making
it difficult to assess their reliability. Nonetheless, they each advocate for personalized study paths
and propose ideas to implement automation strategies to integrate them in online study platforms. In
[52, 139], this is materialized by proposing student-personal course recommendations based on their
historically followed courses or their language skills, respectively. [82] proposes to combine the two
by recommending study resources based on students’ study histories and language proficiencies. It is
thus suggested that students’ continued use of a learning platform improves personalization options by
providing more relevant, activity-based suggestions.

3.3.3.2. (C2) Automated Assessment

[25, 37, 38] propose methods to automate assessment of student inputs. [25] presents a design of a
transformer model capable of taking a student’s L2 English speech as input and providing corrected
speech as output. The model is made to produce outputs that are closer to the speaker’s speech
characteristics than existing models with the aim to facilitate natural, automated speech assessment
and correction that students could use in class or by themselves. For automated guidance in writing
practice, [37] proposes a deep-learning model that can be used to detect and correct written grammatical
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mistakes and assess essay quality in English. It is suggested that the model could be integrated in online
study platforms to provide students with instant and personal feedback on their writing. Finally, to
facilitate insight into students’ reading skills, [38] proposes a deep-learning model capable of classifying
a real-time camera feed of a human face in seven types of emotions, which the authors argue can be used
while students are reading some L2 text to assess to what extent they understand it. The studies do
not extensively handle ethical considerations, but one can imagine that there are privacy and security
implications if students would be placed under continuous supervision of microphones or cameras.

3.3.3.3. (C3) Automated Dialogue Generation

Lastly, two studies aim to automatically provide students with context-relevant practice dialogues in an
L2 by means of deep-learning models. The model proposed in [140] is not clearly elucidated, but appears
to attempt to automatically respond to a speaker’s spoken input with a context-relevant spoken question
to facilitate conversation practice. [115] does this in text-based form based on a self-constructed dataset
of Chinese-language dialogues in 219 language textbooks. The model specifically generates responses
that contain some selected vocabulary word. These models could thus help students gain access to more
practice materials.

3.3.3.4. Concluding Observations

The studies in C reflect efforts to personalize language study through personal course recommendations,
material suggestions, and automated assessment. The relevance of such efforts is made clear by the
suggestions that surfaced in T and P, which indicate that students appreciate flexible use of and access
to various study materials. As suggested in C2 and C3, it seems possible to complement existing
study platforms with more continuous and personal assessments and context-relevant study materials
in conjunction with existing study methods and materials. To ensure context-relevancy, it is suggested
that students’ historical use of study platforms and developments in language competency could be
referenced—ongoing use of study platforms, then, would make the systems more effective. The proposals
in C1, however, arguably require more thorough curricular revisions to facilitate more personal study
paths. If this is limited to students’ more flexible choice of courses, then this seems to be within reach
of ongoing higher-educational reforms such as those presented in Section 2.2.4.

3.3.4. (O) Observational Studies

In [42, 55], researchers conducted observations of and interviews with participants as they interacted
with language-related technologies in their daily lives [42] or as an instructor at school [55]. The
difference with the studies in P is that the participants were not instructed to use specific technologies
or complete prescribed tasks.

In [42], three L1 Spanish users who migrated to Canada were observed at their homes as they used
technologies to navigate language problems, typically related to job hunting or understanding French-
language messages, letters, and websites. The researchers found that participants assertively used
various tools but were heavily limited to the Google ecosystem, using Google Translate especially to
machine-translate texts. Moreover, participants demonstrated varying preferences concerning the use
of analog or digital technologies. The observations led the researchers to emphasize some needs in
language-educational programs. First, students’ various and personal approaches to using software
should be recognized so as to be able to better understand students’ digital literacies and act thereupon.
Second, it should be aimed to expand students’ digital literacies and practices beyond single ecosystems
like Google’s so that students become better able to understand and find other software solutions that
might be better suited for their tasks. Finally, the researchers implore that instructors should not frown
upon students’ use of machine-translation tools, but that they should instead explain how such tools
can be used “judiciously rather than indiscriminately” [42, p. 18].

In [55], the researchers conducted a large-scale, longitudinal, quantitative and qualitative study in Mex-
ican secondary schools’ English classes across the country. This study was conducted in or around
2017; the situation may thus have changed in the meantime. Nonetheless, the study provides insights
into instructors’, students’, and institutions’ attitudes toward technology in language education. Based
on their analyses, the researchers drew four conclusions relevant to this thesis. First, the observed
instructors were highly motivated to use technology to support instruction, but rarely made use of tools
provided by the schools and instead brought their own tools and materials. It is thought that “this be-
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haviour [is] related to overwhelming regulations and limited access to facilities, technical support, time
investment, and training” [55, p. 38]. Second, it was observed that especially older instructors stuck to
simpler technologies like CD players compared to younger instructors, suggesting that any support or
training should carefully take instructors’ technological literacies into account. Third, if technologies
were used in the classroom, they supplemented textbook-based instruction and never replaced it, for
which the primary reason is argued to be that the integration of digital technologies was a relatively
recent development and could not have replaced all instruction yet. Finally, technologies seem to have
been used primarily for motivational purposes, or turned out to be more motivational than instructional.
For instance, some instructors experimented with L2 English text messages to communicate with stu-
dents, but rather than communicating with the aim to use English correctly, students sometimes threw
in English phrases in messages that were otherwise mostly in Spanish. The students did perceive this
interactional experience positively.

Both studies emphasize that if technology is to be used in a language-educational setting, it is important
that educational institutions facilitate technological literacy training. Additionally, people have different
digital competencies and preferences, which should be taken into account in literacy training and in
language curricula. Lastly, the studies suggest that there exists a potential gap between how instructors
desire or envision students to use technology and how students actually use technology in the context of
language-related tasks or study. For personalization purposes, it thus seems important not to demand
of students that they use some prescribed technology at all costs as part of a curriculum.

3.3.5. (E) Education-Technological Framework Designs

Lastly, [87, 121] propose framework designs aimed at facilitating future implementations of educational
systems or technologies. First, [87] refers to the concept of Assessment for Learning and to Vygotsky-
inspired theory on teaching prazis to argue in favor of an educational framework wherein assessment
takes a key role in language development of L2 English students. The researchers aimed to promote
development of such a framework by preparing a toolkit with assessment materials and facilities that
foster continuous evolution of instruction methods through active reflection at a classroom level, in-
stitution level, and national or greater level. To achieve this, the researchers implemented an online
platform, TEAL3* in 2015, containing resources on L2 English instruction and assessment, concrete
assessment materials, practical instruction examples, and discussion forums for instructors. The plat-
form appears to have been made use of by several dozens of primary and secondary schools in Australia,
suggesting a significant interest in the system. Some tools, however, seem to no longer be in use,
such as a benchmarking forum which contains outdated resources according to the website, and the
instructor discussion forum page, which returns a 404-not-found error. Moreover, in [87] and on the
TEAL website, the necessity of assessment in language education appears to be presupposed, without
elaborate explanations on the concrete role of assessment in language learning. Nonetheless, the idea to
have instructors—not just institutions or policymakers—cooperate to collectively improve on existing
instruction methods is unlike any of the previously discussed studies.

[121] proposes a VR~content development framework in response to limited adoption of VR technologies
in L2 English instruction scenarios. The framework consists of two “frames”: one “immersion frame”
that an instructor with little software knowledge can easily edit, and a “base frame” that relates more
directly to the VR hardware, software, and interfacing aspects [121, p. 1004]. Concretely, the immersion
frame could be some web platform with study materials, and the base frame some device-dependent
interface prepared by an educational technologist that displays the web platform. Through this division,
VR experiences could theoretically be easily adjusted by an instructor according to specific groups of
students or courses at a low cost; meanwhile, the base frame would only need updates if the VR
hardware or operating system changes significantly. In practice, however, this system seems to have
limited applicability due to the high development rate of VR systems: it was observed that “[e]ven core
functions found in a base frame, such as picture-in-picture, may come and go due to [frequent] operating
system or program updates” [121, p. 1007]. Still, the proposal to simplify development of educational
software by decoupling content and implementation may be of value, perhaps particularly on platforms
that can be expected to have a more stable base frame like PCs.

In light of personalization of language education, the systems proposed in [87, 121] seem to hold potential,

34Tools to Enhance Assessment Literacy for Teachers of English as an Additional Language, teal.global2.vic.edu.au.
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both on their own and as a combination. One could, for instance, imagine an online platform where
students and instructors continuously reflect on the present educational system from the classroom
level to the institutional or (inter)national level. By facilitating active discussions with the possibility
of quick inputs from various actors, it may become more feasible to cultivate a united effort aimed at the
development, evaluation, and integration of technologies for personalization purposes. Such a platform
could be coupled with a system that allows instructors to more easily create digital study experiences
without the need for programming knowledge, as in [121]. A platform built by and for a broader range
of actors could play an important role in combating the issue of small-size and homogeneous samples
that regularly appeared in this chapter.

3.3.6. Discussion and Conclusion

This section discussed 56 studies related to interplays between technology and language education,
divided into five categories (Table 3.2): technology experiments (T), studies on perceptions of technol-
ogy (P), computer-technical system designs (C), observational studies (O), and education-technological
framework designs (E). Observations from each category are consolidated in a general discussion below.

3.3.6.1. Perceived Benefits of Educational Technologies

Several benefits of the application of software in language-educational contexts surfaced repeatedly. One
important perceived benefit is that software facilitates the provisioning of materials and exercises beyond
those offered by the instructor or a textbook (T, P, E). Not only does this enable students to interact
with language materials in more varying ways, it also enables them to do so online, outside of class (T3,
P2). In this regard, students seemed to especially use or look for materials for vocabulary reference or
training. Furthermore, there are developments in areas that provide students with personalized material
or course suggestions, which seems increasingly possible as technology becomes more sophisticated
(P1, C). Another perceived benefit is that software has the potential to foster communication and
collaboration among students and between students and instructors, which appears to be perceived
positively (T1, T3, P2). Here, software can provide a layer of anonymity, which is seen to be especially
helpful for language students with higher anxiety levels or in contexts where direct student-instructor
contact can be socially difficult (T1, P2). These benefits have been combined in multiple studies in
blended-learning scenarios, occasionally complemented with gamified study elements, which appeared
to have a motivational effect on students (T).

It is, however, difficult to assess to what extent it is the affordances of software technologies that
bring the abovementioned benefits, or that the deviation from traditional textbook-based instruction
importantly weighs in on this perception. The vast majority of handled studies only compare some
technological intervention with the baseline of the ‘traditional’ scenario where students are instructed
by way of a textbook. Moreover, there are but few controlled experiments that compare usage of various
types of educational technologies or different implementations of some technology with each other.

3.3.6.2. Perceived Disadvantages of Educational Technologies

Perceived disadvantages related to the use of digital technologies also surfaced. For instance, injudicious
use of Al tools is perceived to aggravate the risk of overreliance on them and is feared to impair users’
critical-thinking abilities and human connection (T2, P1). Furthermore, allowing students to attain
more study materials through software risks confusing or overwhelming them, especially when materials
are presented in an unsystematic way (T1). Finally, it has been shown that educational software may
work counterproductively with regard to the study tasks students are subjected to by their instructors,
for instance in games or highly immersive tools where software potentially forms a distraction (T1).

3.3.6.3. Implementation Difficulties

In addition to these potential disadvantages which may discourage implementation of technologies,
instructors are faced with structural hurdles that inhibit the choice and efficacy of technologies in
language courses. Studies stress that technological interventions are significantly less effective if they
are not taken into formal account in the curriculum (T, P, O). This causes inadequate allotment of
resources to train instructors and students to better understand how certain technologies work, what
possibilities they bring, and how they answer to instructors’ and students’ needs, if at all. Instructors are
also given insufficient time to get to know educational technologies, design courses that can benefit from
such technologies, and make good use of them within courses. These issues are not local or specific
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to cultural-economic circumstances, but appear among numerous of the discussed studies conducted
across the world. Other issues such as lacking ICT infrastructures, uncomfortable software interfaces,
and the deployment of tools that do not match students’ desires also contribute to mixed perceptions
of employed technologies (T1, T3, P2).

3.3.6.4. Technology and Student-Centered Curricula

These structural hurdles seem to contrast with a widespread interest among instructors and institutions
to use technologies to transition toward ‘student-centered’ as opposed to ‘teacher-centered’ curricula.?®
Despite this interest, the studies indicate that (digital) materials, the pools from which they originate,
and language-educational technologies continue to be curated by instructors, not or to a much lesser
extent by students. Concerning Al tools, students seem to be met with distrust, driven by suspicions
that students misuse Al to ‘cheat the system’ (T2, P1). The attitude that students are not expected
to have as much freedom in the choice of materials and technological tools as their instructors—despite
SCL-based instruction—suggests that student-centeredness is importantly delineated by the stipulations
of curricula and instructors, rendering it remarkably instructor-centered. The studies thus suggest that
student-centeredness is not as much about personalization as it is about the way students are made to
engage with usually prescribed materials and tools, supporting the remarks made in Section 3.2.3.

3.3.6.5. Implications for Educational Personalization Through Technology

This section bears important implications for technology-shaped personalized language educations. The
first is that present efforts to promote student-centered study are not inherently efforts to support edu-
cational personalization, at least not in the sense of allowing students to select materials they would like
to use and pursue goals they aim to achieve. Second, the above discussions suggest that not all students
appreciate the same kinds of technologies, although students are nonetheless subjected to using the same
technologies as their peers once incorporated in a curriculum. It follows that curricular reform may
be required to enable technologies to successfully complement language education for personalization
purposes, but that it is not sufficient. Third, the studies reflect a persistent desire to perform regular
quantitative or summative assessments, both by instructors within a course as well as by academics
within research setups. As long as assessment remains a principal means to analyze or advance students’
study journeys, the possibility cannot be neglected that students get to desire methods and materials
that assist them in passing their assessments rather than those that may assist them in learning.?6 If
this is the case, then adjusting curricula to fit in technologies according to students’ wishes may con-
tribute to educational personalization, but it risks perpetuating the problem mentioned in Section 3.2
that education facilitates study at the expense of learning (see also Section 2.4).

3.3.6.6. Personalization Possibilities Within Curricula

To conclude, we visit the question of how technology can be used to foster personalization in language
education, despite curricular and other constraints. The studies discussed here indicate that it seems un-
avoidable to adjust the curriculum at least to some extent to be able to make effective use of technologies
within it—not adjusting the curriculum raises the aforementioned problems of limited time, support,
and efficacy, among others. If the aim is to personalize language education to the extent that students
have full freedom to choose study materials, curricular goals, technologies, assessments, and so on, then
the curriculum arguably requires immense structural changes. If one settles with personalization to a
lesser extent, then parts of the curriculum may stay intact.

Digital technologies may prove powerful aids to navigate the implications associated with adjusting cur-
ricula based on a chosen level of personalization. For instance, offering materials in a more personalized
way can be eased by making use of deep-learning solutions such as those proposed in C to recommend
materials fitting for a student. Exercises and assessments can similarly be adjusted to more closely
match students’ needs and goals by employing generative Al. In tandem, personal guidance could be
made more feasible by way of chatbots, or in fact by human instructors who potentially save time if
they are no longer concerned with planning and enforcing rigid curricula.

35This was explicitly touched upon in P2, but many of the studies in the other categories that attempt to motivate or
otherwise assist students seem to do so with student-centeredness in mind, which seems to be treated as an indication of
the extent to which students perform group work or use non-textbook materials (e.g., see [1, 34, 41, 46, 133]).

36Gee for instance [48, esp. pp. 16-17] for a similar discussion in the context of learning strategies among students.



3.4. Instruction Considerations of L2 Japanese 30

Even so, making an informed decision on the extent to which a curriculum is to be reformed should
ideally be done before technologies are implemented. This is challenging since it has been shown that
institutions and instructors may not be fully aware of the capabilities of digital technologies. Increasing
technological literacy among instructors and policymakers thus appears paramount. Additionally, it
may be fruitful to investigate the possibility of a network that allows for research on the intersection
of education and technology to be more centrally organized and to be better informed by all involved
actors, as proposed in E. Such a network may make it more feasible to conduct larger-scale studies
with more heterogeneous samples, thus facilitating discussion on curriculum reform or technological
personalization interventions. The efforts presented in this section to investigate the role of technology
in language education form an important basis, but are also disjoint efforts that show little signs of
trans-institutional and transnational coordination, highlighting the potential of the above.

In consideration of Section 3.2, it seems, however, not enough to repeat the same experiments with larger
sample sizes. Most of the discussed studies demonstrate no thorough, critical reflection on learning,
development, and behavioral theories. Why do VR~ and AR-related studies in T1 yield mixed results
due to distraction even though they were designed precisely to help students learn? What prompts
students to ‘misuse’ Al (T2, P1)? What, in the first place, does it mean for students to be motivated
to study and for students to learn? It is natural that research prompts new questions in response to
obtained results, but the above important questions appear to be largely overlooked in the discussed
studies. As suggested in Sections 3.2.1 and 3.2.2, examining education and technology therein from
angles like the recent free-energy principle may yield important directions to answer such questions.

3.4. Instruction Considerations of L2 Japanese

This section reviews literature on Japanese language-specific considerations in the instruction of L2
Japanese (RQ3). Scopus and the Leiden University Libraries Catalogue (LULC) were searched and
filtered according to the inclusion and exclusion criteria in Table A.1, resulting in n=4 English-language
and n=6 Japanese-language studies, respectively (Table 3.6). Tables A.3 and A.4 present a summary
of the studies’ focuses and key findings.

Table 3.6: Number of found publications after filtering for RQ3. The number of results after search with the filter
queries excludes duplicates. See Section A.2 for search queries.

Source n after search with n after manual filter n after manual filter
filter query (title and abstract)  (full-text)

Scopus 27 6 4

LULC 32 20 6

Total 59 26 10

The studies highlight aspects of the Japanese language that instructors and researchers emphasize in
L2 Japanese instruction.?” These aspects are listed in Table 3.7 and discussed separately below.

Table 3.7: Japanese language aspects highlighted in the selected studies.

Aspect Studies
Scripts Kanji writing [44, 45]
Hiragana reading [144]
Spoken Mora-based syllabary [145]
Japanese Short and long vowels 144
Disfluency in terms of pauses, fillers 146
Sociocultural Keigo 116]
Various (gender differences, nonverbal com- 29|
munication, etc.)
Grammar and Transitivity [141]
vocabulary Multi-word units [142]
Collocations [143]

37See Section 2.3 for a background on the Japanese language where some of these aspects are preliminarily introduced.
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3.4.1. Japanese Scripts

Concerning kanji, Hasegawa points out two problems in L2 Japanese-language instruction [44, 45]. First,
some fonts render kanji differently from what they look like in handwriting [44]. If students study kanji
through means that use such fonts, there is a risk that students incorrectly learn how they are written.
Meanwhile, Hasegawa argues that there is little time in class to focus on writing kanji because class
hours are limited. As such, “it is important that instructors equip students with strategies which allow
them to work effectively in online self-learning environments,” with the remark that instructors remain
necessary to highlight aspects like stroke directions and radicals [44, p. 171]. Second, since writing
kanji properly is deemed important to foster reading and writing proficiency, all students are typically
expected to physically write kanji up to some level of proficiency, even though some students are hindered
in doing so due to disabilities [45]. To prevent disadvantaging these students, Hasegawa proposes not
to obligatorily assess kanji writing and that other skills may be assessed instead depending on students’
study purpose and capabilities [45]. Finally, concerning hiragana, Motohashi and Ishizawa found that
showing a word’s reading in hiragana helps (especially beginner-level) students pronounce short and
long vowels correctly more often compared to when students come up with the reading themselves [144].
They hence suggest that it may be beneficial for instructors to acknowledge the advantageous role of
displaying hiragana in pronunciation practice [144] (i.e., as opposed to showing only kanji, romaji, or
no reading at all). These kinds of benefits are especially helpful considering the scarce opportunities to
spend time on pronunciation guidance in class [144].

3.4.2. Spoken Japanese

As Motohashi and Ishizawa pointed out, correct pronunciation of long and short vowels appears to
be challenging for (beginning) L2 Japanese students and is subject to further attention in class and
research [144]. At the basis of the long-short distinction in vowels lies the mora-based speech rhythm
which, according to Hatasa et al., is relatively unique to Japanese [145]. As such, L2 Japanese students
experience difficulties in acquiring a natural rhythm and accent patterns both in terms of production
and perception. These difficulties relate partly to a student’s native language (L1), where different
difficulties are associated with different L1s; however, this does not explain everything because some
difficulties arise regardless of L1 [145]. Regarding this, Hatasa et al. point at a research gap to pinpoint
pronunciation error sources in L2 Japanese speech [145]. In addition, speech evaluation occurs under
the presumption that students aim for native-like pronunciation while students’ goals may be different,
like to simply be understood without misconceptions or to leave a good impression [145]. It is implied
that these goals, the remaining gaps in research, and students’ native languages should all be taken into
account in evaluation practices. Lastly, Guo argues that although disfluency in speech (e.g., pauses,
fillers) has generally been regarded negatively, it in fact fulfills important roles in Japanese conversation
such as expressing emotion, navigating politeness, and repairing speech mistakes, both for native and
non-native speakers [146]. Disfluency, then, should not be seen as a sign of incapability, but as an
important feature of language that should be instructed explicitly so that students can put it to effective
use [146]. Explicit instruction is especially important since Guo suggests that different languages have
different disfluency-related strategies, and while some strategies may transfer naturally to L2 Japanese,
others may not [146].

3.4.3. Sociocultural Aspects of the Japanese Language

Language involves not only speaking, listening, writing, and reading, but also understanding various
sociocultural aspects such as those that manifest themselves in expressions of politeness, regional and
gender differences, and nonverbal communication. Endo argues that L2 Japanese textbooks pay insuf-
ficient attention to these aspects even though they are vital to effective communication [29]. To ensure
students do get to know these aspects, Endo suggests that instructors “should stretch beyond the scope
of Japanese language and culture presented only in textbooks [..] paying more attention to ‘authentic’
Japanese that the Japanese people speak in the real world,” for instance by making use of videos, mu-
sic, and books [29, pp. 498-499]. Similarly, Takeuchi argues that textbooks and instructors treat keigo
too simply and ignore its various strategic functions that support individual communication goals and
that go beyond acknowledging hierarchical relationships [116]. One reason for a simplistic treatment of
keigo in L2 Japanese study contexts appears to be a “native-speaker bias” according to which foreign
students are not expected to be as fluent in keigo as native users because keigo is so complex [116, p.
590]. Still, L2 users are regularly not seen as “legitimate speaker[s]” due to insufficient keigo proficiency
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[116, p. 590]. Takeuchi therefore advocates that instructors “should not apply different standards to L2
speakers or lower expectations for what students can accomplish” concerning keigo [116, p. 603].

3.4.4. Japanese Grammar and Vocabulary

One aspect of Japanese grammar that is deemed difficult at all levels is that of transitive and intransitive
verbs [141]. Nakaishi points out that these verbs are acquired in two phases—recognition and then
application—but that these phases are, in instructional practice, regularly not distinguished from each
other, hindering acquisition [141]. By paying specific attention to the two phases, Nakaishi hopes that
students can be relieved from the burden of having to simply memorize transitive and intransitive verbs
from the start [141]. Liu investigated the processing of multi-word units (MWU; e.g., ‘in front of’ in
English) [142] and incidental acquisition of collocations [143] in L2 Japanese. MWUs in Japanese (e.g.,
WZHBDH 5T ni mo kakawarazu ‘in spite of’) are often treated simply as grammar points, but Liu
argues that it could be more beneficial to treat them as MWUs and to acknowledge that students’
L1ls and MWUSs’ frequencies of occurrence in Japanese impact students’ processing capabilities [142].
How this would affect classroom instruction is left as a question for future research [142]. Similarly,
students’ L1s are not taken into account in collocation (e.g., <=3 DUKS gussuri nemuru ‘to sleep
soundly’) acquisition assessment, and collocation acquisition is often researched through “traditional
formats such as multiple-choice, fill-in-the-blank, and translation [questions], while frequently lacking
contextual information” [143, p. 10]. This is problematic because a large portion of research concerning
acquisition of L2 Japanese collocations focuses on L1 English users, while there is a good chance that
different L1s and different question types yield different insights [143]. The implication is that students’
L1s should be considered when treating MWUs and collocations in research and instruction.

3.4.5. Discussion and Conclusion

The studies discussed in this section handle a wide range of Japanese language features. Two overarching
observations stand out. The first is that various studies point at limited adequacy of textbook materials.
This surfaces explicitly in the instruction of kanji when stylized fonts are used or the existence thereof
is not explained [44] and of sociocultural aspects that are treated in an oversimplified manner [29, 116].
Implicitly, it follows from a lack of attention for the practical roles of disfluency [146], acquisition
stages of (in)transitive verbs [141], and students’ L1ls [142, 143, 145, 146]. Second, more attention
to the individual student seems warranted for effective L2 Japanese instruction. This follows from
a need to acknowledge interplays between students’ Lls and peculiarities of the Japanese language,
which may affect acquisition of a natural speech rhythm [145], pauses and fillers [146], multi-word units
[142], and collocations [143]. Additionally, other factors such as disabilities [45] and personal study or
communication goals [116, 145] are argued to require more serious consideration so that students can
study to the best of their capabilities and wishes. Important causes of a lack of textbook or instruction
quality and personal attention are limited classroom time [44, 144], gaps in research [142, 143, 145]
or between research and classroom practice [141], and biases toward L2 students [116]. In conclusion
and to answer RQ3, the studies propose concrete instructional considerations to instruct the discussed
language facets more effectively, summarized in Table 3.8.

This literature review contributes to an understanding of instructional methods concerning specifically
the Japanese language, capturing a wide but limited set of features discussed in English and Japanese
literature. Nonetheless, the review is limited in several ways. First, the filter queries, inclusion and
exclusion criteria, and final selections were made exclusively by the author. Collaboration with addi-
tional evaluators could have yielded different results. Second, the selected studies leave a large number
of Japanese-language features unhandled. Finally, some of the handled studies are importantly based
on instructors’ classroom experiences, limiting generalizability. A wider search that moreover includes
studies written in different languages could shed a more comprehensive light on L2 Japanese instruction.
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Table 3.8: Concrete instructional considerations following from the discussed studies.

Instruction consideration

Study

J1  Ensure students are aware of kanji fonts that deviate from handwriting [44]

J2 Do not force students who are hindered in writing to perform kanji writing assessments [45]

J3  Acknowledge that displaying hiragana during pronunciation practice may be beneficial to [144]
students

J4  Take students’ L1s and study goals into consideration in the practice and evaluation of [145]
rhythm and accent in speech

J5 Instruct practical uses of disfluency in Japanese and reflect on how these relate to disflu- [146]
ency strategies in students’ L1s

J6  Complementarily employ multimodal study materials to instruct sociocultural aspects [29]

J7 Do not instruct keigo under the assumption that non-native students cannot reach or will [116]
not need proficiency

J8 Imstruct (in)transitive verbs in a separate recognition and application phase [141]

J9  When instructing multi-word units, consider their frequencies of occurrence in Japanese as  [142]
well as students’ L1s

J10 Consider students’ L1s and various assessment methods when instructing collocations [143]




(RQ4)

Focus Group Study

The previous chapter provided theoretical and empirical views on learning, language education, and the
role of technology therein. To situate these findings in a practical context, this chapter presents a focus
group study conducted with instructors of L2 Japanese at Leiden University in the Netherlands. The
principal aim of this study is to discover instructors’ views on technology-assisted personalization within
their program. To this end, a discussion session was held revolving around the following question:

How do university-level instructors of L2 Japanese in the Netherlands perceive the integra-
tion of technology for the purpose of personalization of L2 Japanese education?

The methodology used in the focus group study is presented first, followed by the study results and a
discussion thereof.

4.1. Method

4.1.1. Participant Recruitment

The author approached staff members instructing Japanese at Leiden University by email. No restric-
tions were imposed on participation. n=3 participants were recruited. Since Japanese-language courses
are tightly adjusted to one another on the basis of regular communication between instructors, one
group of three participants was deemed sufficient for this study.?®

4.1.2. Study Setup

The participants and author took part in a discussion session with RQ4 as the main topic. The
author prepared a discussion guide (Section B.1) to ensure the discussion stayed relevant with respect
to RQ4. The guide follows the flow proposed in [49], consisting of an introduction, opening questions,
introductory questions, key questions, and closing questions, where the key questions serve as the
principal source of study-relevant information. This flow facilitates systematic proposition of questions
based on the theoretical background from Chapter 3 and is purposefully constructed to encourage
participant interaction. The discussion lasted an hour and a half, with one participant leaving after
half an hour. The author ensured that the key questions were discussed with all participants.

4.1.3. Study Setting

The discussion group gathered in a private room in Leiden University’s main library. Participants sat
together around a table and were informed of the study method and purposes before commencing the
discussion. Audio was recorded with the participants’ unanimous consent through microphones placed
on the table. The author served as the moderator during the discussion session.

38Participants’ views presented in this chapter nonetheless represent their personal views and do not officially represent
the university’s stance.
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4.1.4. Ethical Considerations

At the time of recruitment, potential participants were made aware that their cooperation is voluntary,
that any data resulting from their participation is anonymized, and that they may cancel their participa-
tion at any time before or during the study. Before commencing the session, these rights were repeated,
and participants were asked to sign an informed consent form and whether they permit the author to
audio-record the session. After the discussion, audio was transcribed by the author using Microsoft
Word’s transcription function, followed by manual corrections. Any personally identifiable information
such as participants’ names or detailed descriptions of personal backgrounds were redacted. The audio
recordings were deleted afterwards. The study and tools used during the study were approved by the
TU Delft Ethics Committee.

4.1.5. Data Analysis

The data resulting from the discussion session is thematically analyzed in Section 4.2. Thematic analysis
lends itself well to this context for its flexible applicability, rigor, and the room that it gives for interpre-
tative depth [3]. Braun and Clarke’s widely adopted six-phase framework is followed to systematically
perform the analysis [3].

4.2. Results

The transcribed contents of the discussion session were thematically analyzed, resulting in the codes
and themes in Table 4.1. Examples of quotes from the discussion transcript that support each code are
displayed in Table B.1.

Table 4.1: Codes and themes extracted from the transcribed discussion session data.

Theme

Code

Context

(1) Potential for
technology to
improve educational
processes

(a) Digital technology to save
time or achieve greater reach

Digital technology is used instead of some analog
alternative to save time or bridge space and time

(b) Coaching role

Situations wherein a mentor or coach figure
could be beneficial to student learning

(c) Community

Related to the forming of communities among
students

(d) Motivation

Related to cultivating motivation in students
(e.g., to get to understand the material rather
than to focus on grades). Refers both to intrin-
sic and extrinsic motivation

@
Counterproductivity
as a result of the
application of
technology or
personalization

(e) Counterproductive use of
technology

Some form of technology has been applied in
some educational setting for the purpose of
aiding students or instructors, but works coun-
terproductively in practice from a pedagogical
point of view

(f) Technology does not fit
curriculum

Some form of technology has been applied in
some educational setting, but does not fit in the
existing curriculum, or does not serve a carefully
thought-out purpose

(g) Counterproductive person-
alization

Situations wherein personalization is argued to
work counterproductively for students

(h) Purposeful avoidance of
technology

The application of some technology is purpose-
fully avoided in the educational setting because
its use is deemed counterproductive

(3) Effects of the
educational and
political system on
instructors, students,
and learning

(i) Disabling system

The educational system has rules or regulations
in place that prevent or disable the implemen-
tation of some technology, despite its argued
potential to improve education

(j) Lacking support

Instructors receive inadequate (technical) sup-
port to integrate technology in education, or
time to discover the technology by themselves

(k) Student-instructor rela-
tion

Related to the relation between students and
instructors
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Three themes were interpreted in the data. Theme 1 encompasses instructors’ beliefs that technology
can be used to improve instruction or study in educational settings. Theme 2 points at experienced or
expected counterproductivity in instructing or studying resulting from the application of technology or
personalization in education. Theme 3 pertains to the control that the educational or political systems
are perceived to exert over instructors, instruction, students, and study. Quotes are from the study
participants’ contributions to the discussion and were translated from Dutch to English by the author.

4.2.1. Theme 1: Potential in Technology

The participants identified several potentials in technology to enhance education in various ways. Some
prominently discussed possible improvements relate to saving time for the instructor through digital
technologies (a). Particularly, assessment design and evaluation are recurring tasks, but cost instructors
tremendous valuable time. Participants suggested that software could help save time by facilitating au-
tomated furigana®® generation on exam texts, relaxing some of the rigidity in existing online assessment
solutions like Remindo,*® and automatically generating feedback on students’ written works. In such
cases wherein existing software was deemed too inflexible, integration of generative Al was seen as a
possible improvement. Another potential was seen in facilitating access for instructors and students to
broader ranges of materials or exercises. For instance, it was suggested that software tools that enable
automatic generation of video subtitles and exportation thereof into digital flashcard decks could help
broaden the range of materials used in class. Furthermore, the participants referred to resource plat-
form KITSUNE*' which was recognized to make it easier for students to find practice exercises. Finally,
applications like chatbots utilizing generative Al were considered to be potentially helpful for students
to practice spoken conversation at their convenience.

Apart from these concrete suggestions, the participants frequently considered roles that software could
play in the educational setting, which were especially referred in relation to the topic of personalization.
One frequently discussed role was that of a student coach (b). The consensus was that, if a software tool
like a virtual agent were to be implemented in the educational setting, “[i]t should not be a cheerleader,
but a sports coach”: rather than providing students with on-demand solutions, it should challenge them
to do things they find difficult and prompt them to think and reflect, motivating them to go through
an actual learning process (d). As such, if students were to engage in dialog with such an agent, the
agent should keep track of and move students to reflect about where they stand with respect to their
personal learning goals (or curricular objectives) and what their next learning or study step could be.
This is deemed especially helpful because “very often, students can’t at all articulate what they want
and where they want to go, while they do have some kind of gut feeling as to ‘I like this, I don’t like
that, that interests me.” Apart from coaching a student in this way, it was suggested that this kind of
interaction—if combined with frequent contact with an instructor—could pave the way to more flexible
assessments: the agent could, for instance, recognize that a student is proficient enough to take an oral
examination early on in a course so that they could focus more on reading practice thereafter.

Closely related to this coaching role is software’s potential to motivate students (d) and create a sense
of community among them (c). Participants agreed that a coaching agent “should not make it more
difficult, but more motivating” for students, and that it could help reintroduce the “fun in learning,”
something that is observed to be missing when students are encouraged to chase passing grades rather
than to enjoy and make use of their learning process. Rather than making studying more fun through
means such as gamification, the participants emphasized that community formation can be a great
driver. Technology, then, should prevent students from engaging in excessive competition among each
other and instead encourage students to come together to face (study) challenges. Here, an agent could
help by prompting students to discuss some question with their peers, to find conversation partners,

39Gee Section 2.3. Participants suggested that existing tools that automate furigana generation are limited in that they
tend to cause formatting issues and that they are not easily tuned to students’ expected reading proficiency.

40 Remindo (www.remindo.com; accessed February 8, 2026) provides functionalities to conduct online assessments and
exams. A problem emphasized by a participant who had experience using the platform is that it is difficult or time-
consuming to upload exam question sets with multiple possible answers per question, occasionally causing right answers
to be marked as wrong, which the instructor had to correct manually.

4KITSUNE (project-kitsune.nl; accessed February 8, 2026) is an online resource platform with study materials, sum-
maries, and exercises related to courses in the Japan Studies program at Leiden University, built by the student association
of said program. Although its capability to share resources was recognized, instructors observed shortcomings which are
discussed in Section 4.2.2.


https://project-kitsune.nl

4.2. Results 37

or to get in touch with some senior student who might have expertise in some topic, which is argued
to be difficult within the present system. In programs like Leiden University’s Japan Studies, moving
students to reach out to each other in a cooperative manner is deemed especially helpful. On the
one hand, language acquisition and cultural understanding play an important role in the program.
On the other, instructors also occasionally observed unhealthy competitive tensions in relation to the
second-year exchange to Japan, which is only available to a fixed number of students and poses grade
requirements that determine the location and length of one’s stay in Japan.

In conclusion, the participants identified potentials for software to save time in assessment design,
evaluation, and material selection, to encourage students to think about their learning goals and process,
and to create a sense of community among students. Technology-wise, generative Al is seen as a
promising means to relieve the rigidity in existing software tools that lack the ability to dynamically
interpret texts and contexts. A virtual agent-based application that leverages generative Al is thought
of as holding potential to facilitate all of the above.

4.2.2. Theme 2: Counterproductivity Due to Technology or Personalization
Alongside the various potentials discussed in Section 4.2.1, the participants cautioned that some forms
of technology or personalization could work counterproductively in the educational setting (e). When it
came to students’ use of technology for course work or in class, the participants had observed that there
is a risk of overreliance by students, preventing them from learning to take initiative, be communicative,
and take a critical stance. Instructors fear that students will use tools like generative Al for anything
and everything “once you allow it for one thing,” and “that it is very difficult to teach students [to
uphold] a critical stance when working with this kind of [tools].” One participant, for instance, reported
having heard of students who exclusively interact with chatbots for study support rather than with peers
or instructors, which they believed goes too far and hampers community formation. Similarly, while
KITSUNE (see Section 4.2.1) may be a handy resource platform, instructors observe that students
tend to be more inclined to reach out to the platform rather than to instructors for help or course
content discussions. Contact between students and instructors is furthermore hindered when students
use laptops throughout class: one participant observed that “technology often forms a distraction”
because students “keep themselves busy with a hundred other things [than the class contents] if they
have access to their computer [in class].”

In relation to technology and how it fits in the existing curriculum (f), one participant remarked that
“very often it comes down to ‘Here we [the university, educational software providers, etc.] have a nice
idea,” but how that fits within the curriculum or what one is actually going to do with it that reaches a
learning goal, that seems to be lacking a bit”; a view that enjoyed consensus among the participants. For
instance, one instructor explained that a recently renovated university building had new “active learning
classrooms where there are extra whiteboards and [...] the chairs and tables could be easily moved,” but
that no one had thought about how to use these rooms in practice for their classes. The same appears
to happen with software applications. This results in the existence of large suites of software tools that
instructors are more or less aware of but that cannot be readily integrated into their courses as-is, and
so they are not. On the other hand, the participants pointed at tools like KITSUNE that are actively
used, but that are disconnected from the curriculum since they use different terminologies or resources
than are used in class and whose quality cannot be controlled. It is thus argued that when purportedly
innovative solutions are forced into the curriculum without due consideration, they cause confusion and
potentially hinder students from developing the skills that instructors expect students to learn.

An educational development that the participants had observed to be increasingly underway—and to
be advocated for by the university—is personalization in curricula and study paths. Personalization,
here, is seen as a way to increase the number of places in the curriculum where students have freedom of
choice, as well as a general movement to act more on students’ individual needs and preferences. In an
attempt to follow this development, one participant, had removed their course’s mandatory participation
requirement for a semester so that students could decide for themselves whether they join classes. As
a result, however, students showed up less frequently, and a significantly higher portion of students
failed the final exam (g). Another participant had decided to select reading materials for their reading
comprehension class that more closely reflect contemporary students’ interests, but indicated to make
sure at least half of the materials consists of texts outside of their interests as well. This would prevent
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students from ending up in a “filter bubble” and ensure they are confronted with a broad range of topics,
thereby learning things about Japan they would otherwise not have. As for individual personalization
strategies, participants acknowledged benefits of providing personal feedback on writing assignments,
but argued against doing so excessively—Dbe it by an instructor or some software tool—because it would
be inconducive to creating an environment wherein students take initiative to ask questions about their
writing or to join writing support classes.

A solution to counter abovementioned issues that instructors and the university appear to implement
widely is the purposeful avoidance of technology in educational settings (h). In first-year language
courses, for instance, a participant mentions that students’ use of automatic translation tools or gener-
ative Al is expressly forbidden so as to prevent students from becoming overly reliant on such tools and
to encourage them to maintain skills like critical thinking and handwriting. Similarly, some instructors
are said to prohibit use of computers in the classroom entirely under the assumption that this will
facilitate students’ focus on the class material, the instructor, and peers, and to prevent them from
simply pasting questions asked to them into a chatbot and reading the answer aloud without thinking.
In the same line of thought, one participant indicated to have reduced the number of presentation slides
they use in class in order to promote free discussion.

Summarizing, although there seem to be initiatives to introduce personalization in the curriculum and
to increase the use of technology for this purpose, instructors are cautious. The potential deterioration
of students’ active attitude, community formation, and critical thinking as a result of overreliance on
generative Al and other tools is seen as “an enormous problem.” It is hence argued that critical reflection
is required before integrating new tools or personalization strategies in the curriculum to ensure that
students continue to be exposed to materials and instruction strategies that move them toward achieving
the established curricular objectives.

4.2.3. Theme 3: Constraints by Educational and Political Systems

In themes 1 and 2, instructors’ perceived potentials and pitfalls of software and personalization in
Japanese language education surfaced. In connection to this, a recurring theme in the data is that, even
in cases where instructors would like to implement some technology or personalization in their classes,
their hands are tied due to fundamental limitations and constraints posed by the educational and
political systems in which they operate (i). Participants explained that the university relies on funding,
and that as far as they knew, the university receives funding for every European Credit students obtain,
but only if the Credit counts toward a course within the curriculum and if the student graduates within
four years in case of a bachelor’s program. A direct consequence of this policy, a participant laments, is
that “following extra lectures that are not going to be listed on your diploma, that’s good for you [the
student], but the university doesn’t get anything [for that], so that’s why it’s discouraged, which is, of
course, crazy because [as an instructor] you want to broaden the [interests of the| students.” Another
consequence is that experiments like one of the participants’, where students were no longer obligated
to attend class for a semester, cannot be sustained because they potentially cause study delays. This
was seen as a loss, since even though the experiment resulted in more students failing the final exam,
the participants regarded it as a valuable learning opportunity for the students: by failing the exam
after skipping class, students might realize that going to class and interacting with peers and instructors
helps them study more effectively. This experiment thus turned counterproductive for the reason that
it operates within a system where study delay is unacceptable.

Participants also argued that little time is made available to them to personalize study. For instance, the
participants agreed that introducing flexibility in assessment schedules—such that students can choose
when during courses they want to take some examination—could be a good way for students to relieve
stress and to help them focus on areas they need or want to. However, this would imply that instructors
need to be ready all the time to conduct examinations, which is difficult to accomplish because instruc-
tors themselves need to operate within tight academic calendars. Initiatives like giving “each of the staff
members [..] six [students] under their wing at the start of the first year and [having them]| guide [the
students| for three years” are also implied to be “impossible because half of the [instructors] don’t want
to go along with that” due to time limitations. This time problem similarly surfaces in the context of
the implementation of new technologies in courses (j). A repeatedly mentioned issue is that instructors
would need to invest significant time—which they feel they do not have—in figuring out how software
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tools work, whether their usage has ethical implications, and how they should fit in the curriculum.
While the university hosts workshops on interactive tools and strategies yearly, participants felt that
there is little to no adequate support to actually make use of such tools. Consequently, instructors are
given little opportunity to act on potentials like discussed in Section 4.2.1 or to consider the benefits and
disadvantages of technology and personalization as discussed in Section 4.2.2; innovations that seem
interesting to them hence remain unused.

Finally, the relationship between instructors and students frequently came up during the discussion (k).
This relationship was primarily viewed from the angle of social and cultural gaps. About the social
gap, a participant said that as an instructor, “you have less feeling with the student, because you don’t
know what Discord is or because you never use ChatGPT, but also because at some point they see
‘That dude’s hair has already turned gray, there’s no need going to him [for questions]’”4? Similarly,
because “students are perhaps slightly less scary than the instructors,” instructors observe that students
are more inclined to seek help from each other or through online platforms like KITSUNE than from
instructors. A similar effect is observed online: students use their own channels to interact informally
with each other or discuss course contents, and use official channels like Brightspace*® or Microsoft
Teams to deal with the necessary, more formal communications with instructors. It was suggested that
finding a way to consolidate the two sides by creating a uniform platform or leveraging Al, for instance,
might make students more comfortable reaching out to instructors.

The social gap seems to be affected by a structural hierarchical gap as well. Instructors have a certain
status in relation to students: they are the ones to decide what materials students are to use, how they
should act in class, what tools they are allowed to employ, et cetera; in cases where students pick tools
or strategies they want to use themselves, instructors feel a need to exert some kind of control over them.
It is not that instructors want to be in control of students per se: it is because there are structural
constraints that “we [instructors] are not here to help students develop into their best self, but to deliver
some sort of standardized product”; a necessary way of conduct “to survive as a program.” As such,
the participants felt that the strict funding system and limited time available in the curriculum and
academic calendar necessitates the presence of some force that directs students toward their normative
graduation—a force necessarily embodied by the instructors who are to take up the authoritative role.

Hence, as discussed in Section 4.2.1, if we were to adjust the program so that it “help[s] students develop
into their best self” rather than into a “standardized product,” introducing someone who or something
that takes up the role of a personal coach—as opposed to a predominantly authoritative figure—is seen
as a promising direction. To facilitate this, there must be some sort of technological intervention if
the frameworks of the existing system were to remain in place since, after all, instructors have limited
time and there are gaps between students and instructors. Nonetheless, participants warned of the
danger that once such an intervention becomes normalized, it might end up replacing instruction staff
because it is more convenient and cost-efficient to the “managerial layer.” This would be problematic
because even (or especially) if some form of coaching technology would end up playing a role in students’
education, the participants argue that instructors would be required to establish checks and balances
in the technology, both to ensure didactic quality and to provide adequate guidance to students.

4.3. Discussion

The participants discussed their views on possible roles of technology in personalized language education,
negative sides thereof, and how integration of technology for personalization is affected by system-
imposed hurdles. Identified benefits of software in the Japanese-language program were its potential
to save time for instructors, fulfill a coaching role for students, foster community, and drive motivation.
Software, then, could play a complementary, supportive role, particularly to facilitate things perceived
to be difficult within the current system such as connecting with peers and seniors with similar interests,
finding more study materials, and helping students discover goals and interests. Still, instructors fear
students’ overreliance on technology, especially concerning generative Al. Additionally, the participants
pointed at a disconnect between university-provided tools and the curriculum and at a lack of technical

42Discord (discord.com; accessed February 11, 2026) is a platform through which users can create and join online
communities and (video) call and chat with each other.

43Brightspace (www.d2l.com /brightspace; accessed February 11, 2026) was the learning management platform used at
Leiden University at the time of the discussion session.
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support and time to investigate or make use of technologies. In some courses, this leads to outright
prohibition of students’ use of certain tools. All in all, the participants recognized that in the current
university system (see also Section 2.2), students are delivered more as “standardized product|s]” than
as individuals that “developled] into their best self.” The participants indicated that a more personalized
system, whether or not supported by technology, would thus be desirable. The degree of personalization
would have to be limited though: for instance, providing students with feedback for each writing
assignment was imagined to inhibit students’ willingness or capacity to ask for targeted feedback after
critical self-reflection.

The participants’ insights show strong parallels with the findings presented in Section 3.3, demonstrated
by their experienced lack of time and technical support, fear of students’ overreliance on technology,
and envisioned benefits of community formation and the provisioning of wider ranges of materials.
Moreover, to make effective use of technology, this and the previously handled studies emphasize that
software cannot simply be implemented in curricula without having the curricula take the technology
into account. For this, instructors require institutional support.

In deviation from the observations in Sections 3.2 and 3.3, this study’s participants did not refer to
student-centered learning (SCL) as such, nor did they appear to be principally moved by what is typically
implied by SCL. While the participants did seem to feel a responsibility to get students in contact with
high-quality pedagogical methods that help them grow into critical and knowledgeable thinkers, they
exhibited an understanding that semi-autonomous engagement with the curriculum contributes to the
learning process. Hence, rather than controlling exactly what students do how, controlling quality
is considered particularly important, for instance in study material selection. It followed that the
participants did not treat certain tools as one-size-fits-all solutions since their principal aim is not to
subject students to standardized methods, but to foster students’ ability to think critically and to
assertively engage in discussion, among others skills. Lastly, the participants did not discuss Japanese
language-specific instruction considerations like in Section 3.4, except perhaps in passing when the
importance of handwriting was mentioned (Section 4.2.2).

This study has several limitations. First, the sample was small in size and limited in heterogeneity,
inhibiting generalization to other contexts. This setup is coincidentally one of the study’s strengths
because it highlights the particular views of university-level L2 Japanese instructors. Moreover, the the-
matic analysis, including the identification of codes, was conducted by the author without establishing
some inter-coder agreement. While the author rigorously pursued accuracy and unbiased presentation
of the discussion contents by actively reflecting on the author’s positionality, the analysis could poten-
tially have benefited from external code and theme reviews. Finally, this study did not directly include
students’ views, raising the issue of potential bias by the participants or in the results. This issue is,
however, addressed in the evaluation study in Chapter 6 which revolves around students’ experiences.



Application Design and Implementation

Section 2.1 elucidated this thesis’ grounded-design approach. So far, Chapters 2 to 4 constructed the
necessary background to inform the design. The present chapter concerns the design of a software
product and a subsequent prototype implementation. First, the findings concerning technology and
personalized language education from the preceding chapters are summarized in Section 5.1, followed
by a design informed by these findings. Next, this design serves as the basis to derive an implementation
in Section 5.2.

5.1. Application Design

Before constructing the design, the potentials and possible hurdles of software for the purpose of per-
sonalization are discussed following from the previous chapters, along with constraints within which the
software is to operate. Then, a design is proposed that attempts to maximize benefit of the suggested
potentials while avoiding the hurdles and respecting the established constraints.

5.1.1. Potentials and Hurdles

Tables 5.1 and 5.2 summarize the findings from Chapters 3 and 4 in terms of the potentials and hurdles,
respectively, of software for personalization of language education. The potentials and hurdles are
accompanied by the thesis sections in which they explicitly surfaced.

Table 5.1: Potentials of software in language education for the purpose of personalization.

Potential Source sections
P1 Present a wider array of study materials 3.3.1 to 3.3.3, 4.2.1
P2 Generate materials (e.g., automate furigana or exercise generation) 3.3.2.1, 3.3.3.3, 4.2.1
P3 Provide access to materials outside of the physical class environment 3.3.1.3, 3.3.2.2
P4 Automate feedback on student work to alleviate instructors’ workloads 3.3.3.2, 4.2.1
and to allow students to practice more often
P5  Track student progress or level to facilitate timely intervention, suggest 3.3.2.1, 3.3.3.1, 4.2.1
materials, or propose next steps
P6 Encourage reflection on student progress or study content 3.3.1.3,4.2.1

P7 Make study more motivating by providing or encouraging content and ac- 3.3.1,4.2.1
tivities outside of a textbook

P8 Facilitate student-student and student-instructor communication through 3.3.1.1, 3.3.2.2, 4.2.1
a layer of anonymity or indirect contact

P9  Encourage constructive student-student communication or collaboration 3.3.1.1, 3.3.1.3, 4.2.1
P10 Facilitate assessment with flexible timing, content, or modality 3.3.3.2,4.2.1

41
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Table 5.2: Potential hurdles when applying software in language education for the purpose of personalization.

Hurdle Source sections
H1 Curricular and infrastructural constraints need to be attuned to technol- 3.3.1, 3.3.2, 3.3.4, 4.2.2,
ogy and vice versa for successful technology integration 4.2.3

H2 Risk of overreliance on software by students and instructors, especially if 3.3.1.2, 3.3.2.1, 4.2.2
software takes away too much work and critical reflection

H3 Generated or other dynamic non-textbook content may lack in quality or 3.3.1.1,4.2.2
systematicity

H4 Instructors have a need to supervise integration and use of software or 3.3.1, 3.3.2, 4.2.2, 4.2.3
dynamic content (e.g., for didactic and material quality control) which
requires time and expertise

H5 Student needs and capabilities are diverse, inhibiting the application of 3.3.14, 3.34, 4.3
software as a one-size-fits-all solution

H6 Software potentially distracts from study 3.3.1.1, 4.2.2

H7 Software can be difficult to understand or use and may require training to  3.3.2, 3.3.4, 4.2.3
operate

As suggested in Chapters 3 and 4, these hurdles seriously obstruct effective integration of technological
interventions in educational settings and should thus be avoided. This can arguably be done either from
the technological side (‘how to design technology so that it avoids the hurdles’) or from the curricular
side (‘how to restrain technology so that it avoids the hurdles’), or both. Table 5.3 presents suggestions
that follow straightforwardly from Table 5.2 to alleviate each hurdle.

Table 5.3: Potential solutions to the hurdles in Table 5.2 from the perspectives of technology and curriculum.

Hurdle Technology-related solution Curricular solution
H1 Design technology so that it can be adapted to op- Change curriculum to fully account for the
erate within (changing) curricular constraints purposes and capabilities of some techno-
logical intervention
H2 Ensure technology leaves enough room for students  Explicitly limit the (number of) tasks for
and instructors to do work by themselves which technology may or can be used
H3 Enable instructors and students to filter and struc-  Prescribe content (sources) that technol-
ture content based on quality assessment and cur- ogy is allowed to use
ricular objectives, respectively
H4 Design technology to allow instructors to adjust its ~ See H3; provide instructors with adequate
content or functionalities time and technical support to make in-
formed and sufficient decisions
H5 Design technology so that it is dynamically adapt- Do not require all students to use some
able to individual students’ needs technology; allow usage of different tech-
nologies without repercussions
H6 Ensure technology revolves principally around See H2
study tasks and content
H7 Design technology to be simple to understand and Provide instructors with enough time and
use so as to reduce the need for training and techni- resources for training and technical sup-
cal support port

5.1.2. Constraints

Section 2.2 and Chapter 4 presented the current situation of the possibilities and constraints in the
Dutch university system. There are several requirements that universities need to adhere to by law,
such as that they may only grant students a diploma who have obtained a certain number of European
Credits organized in a curriculum. It is furthermore financially beneficial for the university to have
students graduate nominally. It can be assumed that these constraints are not alleviated in the short
term and that any short-term solution should thus operate within them.

However, that does not mean that these constraints will not change later. In fact, in light of rising voices
for education tailored more to the individual such as from UNESCO (Chapter 1), the Bologna Process
(Section 2.2.4), academics in education (Sections 3.3.6 and 3.4.5), and instructors (Sections 3.3.6, 3.4.5
and 4.2.1), it seems conceivable that reforms will come in the future. Designing technology now that
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adheres to the present constraints but does not take future changes into account would only cause H1
to occur repeatedly, each time raising the need for costly new designs and implementations.

In anticipation thereof, it would be useful for the technological design in this thesis to take such future
reforms into account. To accommodate this, present and possible future constraints should first be
mapped. Table 5.4 sketches three scenarios with constraints ranging from the present situation to
a situation with the least possible constraints. Constraints are viewed from the aspects of courses,
available time to complete courses and curricula, assessments, materials, types of classes, and employed
technologies, reflecting key topics in the discussions in the previous chapters.

Table 5.4: Constraints under several scenarios ranging from the current situation to a situation with the least possible
constraints. The constraints listed under the current situation reflect the usual situation at the Japan Studies program

at Leiden University, but may deviate slightly depending on the course, program, or university.

Aspect Current situation Relaxed (illustrative) No constraints
Courses Students need to pass Students can more freely Courses only exist as sugges-
courses and obtain credits choose existing courses to tions; students can choose
according to a curriculum fill their study path, or pro- how they study what
path, with some room for pose courses based on inter-
electives est and available expertise
Time Students have a fixed Students have as much time Students are not bound by a
amount of time to pass a to passa course as needed to  specific time frame to com-
course and a curriculum reach a state wherein they plete their study
understand the course con-
tents; curriculum duration
is more flexible
Assessment Students are assessed at es- Students pick from suitable There are no formal assess-
tablished intervals accord- forms of assessment at a ments; students can opt for
ing to the curricular objec- time of choice; students can  voluntary assessments
tives; failing implies redoing continue studying for the
a course later course and redo assessment
if they failed
Materials Materials are mostly se- Students can pick materi- There are no formal require-
lected by the instructor to als to their liking, poten- ments to use some set of ma-
work toward curricular ob- tially under instructor su- terials; students can choose
jectives pervision, or students get to  with optional supervision
choose from a wider array of
materials
Class Students and instructors Classes are loosely based There are optional classes
meet physically in class at a on courses; voluntary at- with no obligation of pre-
fixed frequency for an hour tendance; content is estab- established content; stu-
and a half per class; some lished on the basis of discus- dents and instructors can
classes require attendance; sion between students and convene when desired for
content is determined by instructors variable amounts of time
the instructor in accordance
with curricular objectives
Technology There is a learning man- An LMS and tools to Optional materials and

agement system (LMS) and
some assessment and feed-
back tools; course materials
are shared online; students
are required to use the pro-
vided tools to complete as-
signments and assessments

facilitate study are pro-
vided; course materials and
student-chosen  materials
are shared online; students
can choose whether they
use provided tools or not

tools are offered for stu-
dents’ use without obliga-
tions; if there is an LMS,
its contents are flexible and
importantly but voluntarily
determined by students

Between the constraints in the current scenario and a scenario with none, there are many possibilities
to loosen or tighten the constraints, both as a whole and per aspect. The Relaxed column in Table 5.4
may be regarded as some instantiation of a continuum of possible constraints. Similarly, the curricular
solutions to the hurdles in Table 5.3 can be seen as specific constraint choices on this continuum. The
continuum suggests that a particular implementation need not comply with all constraint situations at
once due to the large number of options. Rather, an implementation could allow for simple tweaking of
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settings to dynamically respond to constraint changes, or a technology could be conceptually designed
so that it is uncomplicated to derive different suitable implementations depending on the constraints.

Now, the extent to which the suggested potentials in Table 5.1 are translated into features in an
implementation depends on these constraints, but also on the level of personalization that is sought
after. Throughout the design, it is assumed that personalization is maximized under the established
constraints. For instance, in the current situation, students enjoy personalization to the extent that they
may choose a number of elective courses and have some freedom to choose topics for writing assignments
within some prescribed theme. In the situation with the least constraints, personalization can be said
to be maximized if students have complete freedom to choose what they do to determine and advance
their studies. Anything in between can be seen as the application of some degree of personalization on
a continuous scale with respect to each of the aspects in Table 5.4.

5.1.3. Features

For a technological design to wholly overcome the presented hurdles while operating within the estab-
lished constraints, ideally, all its features should contribute to solutions like proposed in Table 5.3. At
the same time, they should make use of the potentials in Table 5.1 and aim for maximum personalization
with regard to each aspect and constraint in Table 5.4. Table 5.5 presents a list of features designed
on these bases. The possibility of future relaxations is accounted for in each feature with regard to
Table 5.4. Tt is also indicated which aspects in Table 5.4 each feature pertains to (‘technology’ excluded
since that involves the comprehensive design) and what hurdles the features may face themselves. The
latter is addressed in the implementation in Section 5.2.2.

Table 5.5: Proposed features, what they do, why they were chosen, which potentials and aspects they relate to and
how they could be adjusted for particular constraints (Tables 5.1 and 5.4), and what hurdles they may face (Table 5.2).

Feature
Knowledge  Potentials (aspects) P2, P3, P6 (materials)
graph Hurdles to consider  H3, H7
Basis and function Allows students to organize their thoughts and materials in
the form of nodes and edges in a virtual three-dimensional
space. It intends to encourage critical thinking and active
involvement of subject matter in language learning. The
scarce nature of a three-dimensional graph should prompt
students to realize that knowledge is not finite and that con-
cepts can be related in unexpected ways. This, in terms of
the free-energy principle, may trigger the student to experi-
ence surprise and engage in deliberation
Constraints Can be used as an alternative type of notebook regardless of
imposed constraints
Chat Potentials (aspects) P6, P8P10 (materials, class)
Hurdles to consider  H6
Basis and function Promotes communication among peers and between students
and instructors by allowing them to chat with each other.
To encourage productive discussion, users can start chats
directly related to items in their Knowledge graph
Constraints Can be used regardless of imposed constraints
Chatbot Potentials (aspects) P1-P7, P9 (assessment, materials, class)
Hurdles to consider  H2-H4, H6, H7
Basis and function The Chatbot lives inside the Chat. Its purpose is to guide
students to new subjects and materials to explore and to
connect students to peers with similar interests. To make in-
formed suggestions, the Chatbot consults the user’s Knowl-
edge graph items and their conversation history with the
Chatbot
Current constraints  Bot’s material suggestions may be limited to some set of
materials allowed by an instructor
Relaxed constraints  In addition, the Chatbot may be allowed to suggest a wider
range of materials it finds on the internet
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No constraints

In addition, the Chatbot may generate materials

PDF Potentials (aspects) P1, P3, P7 (materials)
viewer Hurdles to consider H3
Basis and function Enables users to view PDF documents from within the appli-
cation. Documents can be added as nodes to the Knowledge
graph
Current constraints  Documents may be uploaded only by instructors
Relaxed constraints  Documents may additionally be uploaded by students, freely
or from some curated pool
No constraints In addition, the Chatbot may inspect, generate, or suggest
documents
Token Potentials (aspects) P6, P9 (materials)
highlighter ~ Hurdles to consider  H6
Basis and function Service capable of highlighting strings of text that corre-
spond to Knowledge graph node names. This could, for
instance, be applied to the Chat or PDF viewer to continu-
ously remind the user of previously handled topics as they
chat with other users or peruse materials
Constraints Can be used regardless of imposed constraints
Challenges  Potentials (aspects) P5-P10 (courses, assessment, materials)
Hurdles to consider  H4, H5
Basis and function Encourages students to engage in productive collaboration
by presenting a set of challenges relevant to the student that
they can work on with peers. Students can set and track
learning goals per Challenge and see what goals peers have
pursued
Current constraints  Challenges may be strictly instructor-curated and connected
to formal assessment
Relaxed constraints In addition, students may suggest Challenges and make a
request for a form and timing of assessment
No constraints In addition, the Chatbot may suggest Challenges and stu-
dents may voluntarily choose to schedule an assessment
Schedule Potentials (aspects) P6, P10 (time)

Hurdles to consider

T2, 14

Basis and function

Intended to help keep study systematic by providing a per-
sonal calendar. May be used to schedule collaborative work-
ing sessions based on Challenges, assessments, and other
study-related or personal activities

Current constraints

May be restricted to instructor input, serving as a type of
academic timetable

Relaxed constraints

In addition, students may add their own activities and sched-
ule group items

No constraints

In addition, the Chatbot may suggest items in line with the
user’s activity

A key design consideration in the features in Table 5.5 is that they should be easy to use. For users
with limited digital literacy, the features are intended to be straightforward to understand, either
by replicating real-world phenomena (e.g., the Schedule is simply a digital calendar) or relying on
physically informed visuals (the Knowledge graph). Additionally, all features can be used regardless of
imposed constraints, although some features’ functionalities are affected by constraint choices. Simple
interactions and resilience against design changes due to curricular changes should allow instructors and
students to utilize the software without having to overcome a steep learning curve (HT7).

Further contributing to this, the features are highly integrated. The Chatbot may consult a user’s
Knowledge graph, Challenge, and Schedule activity to provide relevant suggestions. Chats can be ini-
tiated from Challenges or Knowledge graph items. Schedule items can link to Challenges. Lastly, the
Token highlighter refers to Knowledge graph items from Chats and the PDF viewer. An intuitive inte-
gration of all functionalities is intended to prevent overwhelming users with many different, disconnected
tools, as seems to currently be seen as a problem in practice (as evidenced by e.g. H7). In turn, this
may help decrease distraction (H6). Figure 5.1 schematically presents how features are interconnected.
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Figure 5.1: Schematic representation of the prototype system.

Finally, the features offer room to tweak the level of personalization. The Knowledge graph, for instance,
could be set up so that students can only add items or documents from a curated pool, or so that they
can add anything. Challenges could wholly coincide with curricular objectives, or they could be student-
initiated. This allows instructors to exercise quality control if required (H3) as well as to keep control
over how freely students may study with respect to the curriculum (H4).

It should be noted that each of the identified potentials and hurdles, and thus the features, follow
specifically from observations and findings in the context of language education. The features offer room
for specific adjustments with respect to a target language. For instance, in this thesis’ case of Japanese,
the Chatbot could be made to refer to reliable Japanese-language sources. Such implementation choices
are explored in the next section.
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5.2. Prototype Implementation

5.2.1. Implementation Possibilities for the Japanese-Language Case

How can the designed features cater specifically to an L2 Japanese study context? Table 3.8 and
Section 3.4 presented considerations for L2 Japanese instruction. Considering the application itself
does not intend to structurally steer instructors or students to (not) using certain types of materials
or assessment methods, some of the identified considerations—J1, J3, J5, J6, J7, J8, and J9—have
no effect on the implementation. These aspects can be instructed through materials that instructors
choose to employ (or students, depending on the level of personalization) and do not seem to require
implementation-specific consideration. The remaining items—J2, J4, and J10—relate to assessment.
Each of these items can already be addressed through Challenges. For instance, instructors could
differentiate Challenge topics and goals according to students’ (dis)abilities and L1s (J2, J10) and
students could indicate their own goals by creating Challenges themselves (J4). Additionally, none of
the features are conceptually bound to inputs in any single language: if instructors and students find it
more appropriate to perform activities in the application in Japanese, they could. The identified points
may thus not directly influence the implementation, but they may influence how the implementation is
used.

What other considerations could be made in relation to Japanese-language study? Two studies handled
in Section 3.3, [41, 119], suggest a need to make interfaces available in various languages. However, in
these instances, this need arose because users of some technology had a different L1 than offered in
the interface, or because it did not offer tasks in a target foreign language. In the case of the present
prototype, this does not appear to be an issue since users can add content in any language and eventual
participants of the evaluation study can all be expected to be able to read English, making an English-
language interface sufficient in that regard. The handled studies moreover do not suggest that having
students interact with an interface in a target L2 (Japanese, in this case) particularly assists learning
or study.

A final point to consider in light of users’ ability to add PDF documents and to chat with the Chatbot
is the quality of self-uploaded or suggested materials. Here, it may help to identify reliable sources for
users and the Chatbot to refer to. Any number of sources could be employed in practice, but considering
the limited duration of the evaluation connected to this prototype and the number of features to be
implemented, one source is used in the implementation: the H 2% X Aozora Bunko.** The Aozora
Bunko is used by the Chatbot to suggest materials to users who inquire about Japanese-language
questions, as is further explained in Section 5.2.2.2.4°

5.2.2. Prototype Implementation Choices

The prototype is named Kamo, which is Japanese for ‘perhaps’ and refers to the unbounded and in-
definite form of knowledge in the Knowledge graph.“® The purpose of Kamo—the reference point in
the evaluation study in Chapter 6—is to serve as a proxy for a more personalized Japanese-language
program, or as a tool that offers students a glimpse into such a program. Since a personalized language
program may deviate significantly from the present program, a more comprehensively implemented
prototype may elicit more relevant insights. To this end, all features in Table 5.5 are functionally imple-
mented. For the features with different options in relation to the level of constraints, implementation
leans toward the situation with fewer constraints so as to present evaluation participants with a scenario
that differs enough from the present educational setting to form a distinct opinion.*?

5.2.2.1. Server Hardware and Software
To ensure evaluation participants can easily access the prototype, it is served as a web application. The
application front end and back end are hosted on a server running Ubuntu 24.04.4 LTS on an Intel Xeon

44www.aozora.gr.jp. Aozora Bunko is an internet archive with 17333 copyright-free Japanese-language literary works

of various levels as of June 2026, mostly written by L1 Japanese authors.

45Ty implement this functionality, the aozora corpus assembled by GitHub user ryancahildebrandt was used
(github.com/ryancahildebrandt/aozora_ corpus; www.kaggle.com/datasets/ryancahildebrandt/azbcorpus).

461t also means ‘duck’, an animal much beloved by the author.

47T facilitate implementation of all features in a relatively short time, LLMs Claude Sonnet 4.6 and GPT-5.2-Codex
were used through GitHub Copilot in Visual Studio Code. The LLMs were exclusively used for code implementation
based on the author’s designs. The author takes full responsibility for the functionality, ethicality, and safety of the code.
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Platinum 8358P CPU with 4GB RAM. The front end is served as static HTML, CSS, and JavaScript
files to ease implementation. The back end is built in Express.js. User data is stored in a PostgreSQL
database on the same server.

5.2.2.2. Implemented Options Per Feature
For each implemented feature in Table 5.5, important implementation choices are discussed below, along
with considerations to combat potential hurdles or navigate constraint limitations.

Knowledge graph. To visualize the Knowledge graph, the 3D Force-Directed Graph JavaScript pack-
age*® was used for four reasons. First, the package features a three-dimensional graph representation
in line with the Knowledge graph feature design. Second, since the graph is force-directed, nodes are
automatically spatially balanced based on their proximity to other nodes and the presence or absence of
edges between them. Groups of related knowledge thus form automatically. This should provide users
with insight in which concepts they have worked out elaborately and which not, and it alleviates the
need to manually place nodes in space, combating H3 and H7. Third, the visualization is rendered in
WebGL, facilitating implementation and fast execution within a web page. Fourth, the package comes
with a large number of customization options and accompanying examples, making it straightforward
to implement interactivity between itself and users and between itself and other features.

To further ease navigation of the Knowledge graph, especially when the number of nodes increases,
some helper elements were added. One is the Explorer from which users can search, filter, and select
nodes. Another is the option to group nodes in Containers that can be given different colors. To
highlight chains of thought or concepts in the Knowledge graph, users can furthermore create Pathways
with series of connected nodes that light up when selected. Finally, there are multiple options to create
new nodes and edges such as a quick-add field, a more elaborate input card, and a node-specific option
menu to directly link new nodes to a selected node (see Figure 5.2). The Knowledge graph window is
displayed in Figure 5.3.

samurai

22 Peers B Mentor ) Bot

® Info & Link to... + Add linked

Figure 5.2: Options for a selected node in the Knowledge graph.

Chat. The Chat makes use of PostgeSQL’s LISTEN and NOTIFY triggers to exchange text messages
between users asynchronously. To keep the application lightweight, the Chat only supports text mes-
sages and not e.g. voice messages or file sharing. In a chat function with complete freedom to exchange
messages, distraction from study (H6) may not be completely avoidable. However, study-related com-
munication is encouraged by having users start Chats directly from a Knowledge graph node (see
Figure 5.2) or a Challenge. The name of such a node or Challenge is then used as the Chat’s title that
is always explicitly visible (see Figure 5.4).

To find users to chat with, clicking the ‘Peers’ and ‘Mentor’ buttons (Figure 5.2) opens a list of all
enrolled classmates and instructors, respectively. Other users with Knowledge graph items with a
similar name to the node that the user is selecting are presented as recommended users on the top of
these lists, allowing users to find others that potentially have similar interests. For instance, in the case
of Figure 5.2, if another user exists that has a Knowledge graph item called ‘samurai’ or something
similar, that user would appear at the top of the Peers or Mentor list.

48github.com /vasturiano/3d-force-graph, by GitHub user Vasco Asturiano, MIT license.
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Chatbot. The Chatbot was implemented using LLMs running locally on a secure server at TU Delft.
The LLMs run in stateless inference mode only, i.e., they have static weights, do not learn from inputs,
and have no memory. For chat message generation, gpt-0ss-20b is used; Qwen3-Coder-30B-A3B-Instruct-
FP8 is used for structured generation tasks like generating Challenge or Schedule suggestions.

Users have no API access and can only interact with the LLMs indirectly through the front end. The
Chatbot can be chatted with by opening a new Chat from a Knowledge graph node (‘Bot’ in Figure 5.2)
or from the ‘Discuss with Bot’ button (navigation bar in Figure 5.3). To have the Chatbot reply with
relevant information, a portion of its chat history and a user’s Knowledge graph items, Challenges, and
Schedule items are passed to it as context in every prompt. Users can also use the Chatbot’s LLMs
through a ‘Suggest proposal’ button on the Challenges page and ‘Propose week schedule’ button on the
Schedule page, pre-filling a Challenge proposal (Figure 5.6) or week schedule (Figure 5.7), respectively.

Two hurdles that may significantly impact effective use of the Chatbot are H2 (overreliance) and H6
(distraction). To prevent this, the Chatbot is given the instruction to act as a student coach that should
encourage students to think independently, opting to ask students questions for reflection rather than
giving them answers. In addition, depending on the user’s inquiry, the Chatbot may suggest a user
to chat with some peer who may have knowledge of the chat topic, inferred from peers’ Knowledge
graph items. In case the user asks about some Japanese phrase, it may also suggest a Japanese-
language literary work from Aozora Bunko (see Section 5.2.1 and Figure 5.5). Works are recommended
deterministically that contain the prompted phrase and that match the user’s proficiency level, estimated
from their previous interactions with the Chatbot and Knowledge graph on the basis of JLPT4? levels.

General Discussion
Bot

&

Explain to me about the
construction CBIL 7=

0 Samurai
" Mike

Let's take a look at the following
sentence:

"REFEZCEBALLZ2EL. K
DO ETE, BRICAIL

What have you learned about

samurai so far?
SIELZMEEROFERREE 245

TRZEREDTOH. LLHEFRDF
MEEBICHFALBSITHS S, "

— from "FHEDES" by AR =&
(https://www.aozora.gr.jp/cards/0
00230/card1156.html)

Hey, actually, | am presenting about
samurai tomorrow, so you'll find out
then! If you want we can discuss it
in more detail together after class!

Figure 5.4: Chat between two students (fictional) on Do you understand what it means
the topic of samurai.

Figure 5.5: Aozora Bunko recommendation from the
Chatbot.

Although the Chatbot may still generate answers without referring to peers or literary works, these
occasional targeted recommendations should help students collaborate and get them in touch with high-
quality works (H3). As for H4 and H7, instructors may want more direct control over sources and users
may require some training to understand how to prompt effectively, which is unaccounted for in the
present implementation.

49 Japanese-Language Proficiency Test, www.jlpt.jp. JLPT levels range from N5 (“easy”) to N1 (“difficult”) and are
based on knowledge of certain sets of kanji, vocabulary, and grammar rules, among other factors.
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PDF viewer. The PDF viewer is facilitated on the front end through the PDF.js package®® which
renders PDF documents. On the server back end, user-uploaded documents are stored plainly as files.
To ensure all users can upload files equally, a limit is imposed on the maximum size of documents and
number of uploadable documents per user which depends on the number of participants in the evaluation
study. Documents are limited to the PDF format so that the implementation need not be complicated
with additional packages to render or convert to other formats. In the present implementation, users
can upload any PDF document within these limits. Depending on whether instructors expect students
to use the PDF viewer in some way, H3 may thus be an issue, although this issue is not specific to the
prototype since students could already refer to their own selection of documents for study outside of
the application.

Token highlighter. The Token highlighter detects tokens in PDF documents and Chats that corre-
spond to names of a user’s Knowledge graph items. For texts that contain Japanese characters, the
kuromoji.js package®! is used for tokenization; otherwise, tokens default to uninterrupted strings of al-
phanumeric characters. Highlighted tokens can be clicked to navigate to the corresponding Knowledge
graph item in the Explorer and in the graph itself. Figure 5.4 shows an example of token highlighting
(observe that the word ‘samurai’ is underscored).

The Token highlighter serves to help students stay in touch with their studies while interacting with
others and materials so as to reduce distraction and foster thought. At the same time, it is imaginable
that users are distracted (H6) if they see too many highlights (e.g., because they added a large number
of Knowledge graph items). In the context of L2 Japanese study, this may especially be a problem in
case students add many individual kanji to their Knowledge graph. To prevent excessive highlighting,
users are hence given the option to see highlights only for tokens consisting of two or more kanji.

Challenges. In a scenario with relaxed constraints, instructors may want to allow students to fulfill
(parts of) a course’s assessment through completion of Challenges. However, there is a risk of H5 if all
students are required to perform assessment in this way, especially if Challenges are curated exclusively
by instructors. On the other hand, if students are given full autonomy to create Challenges in this
situation, instructors may fear a lack of quality (H4). To meet both ends in the present implementation,
students can autonomously propose Challenges, but proposals need to be approved by an instructor
before they can be started. Furthermore, once a Challenge with more than two participants ends,
an instructor may choose to schedule an interview with the participants for discussion or assessment.
Students who perform a Challenge individually can end it immediately; this way, Challenges also serve
as a tool to maintain and chase personal goals rather than to facilitate assessment. Figure 5.6 shows a
proposed Challenge awaiting approval by an instructor.

Schedule. The Schedule is implemented such that students can freely add items and import calen-
dars in ICS format. Users can also have schedule items dynamically proposed by the LLMs behind
the Chatbot based on their existing Schedule items, Knowledge graph items, and active Challenges.
Suggestions are offered in two forms: a full-week proposal and individual item proposals. To alleviate
H2, generated proposals are limited to weekdays between 9 a.m. and 5 p.m. and respect a midday break
(Figure 5.7). Further to this, users can have a maximum of five individual item suggestions per week.
This number is lowered if users opt for a lower guidance level as in Figure 5.8.

The Schedule is also used when an instructor schedules an evaluation appointment with students follow-
ing the completion of a Challenge. Instructors cannot see students’ individual plannings, but do get a
suggestion for a suitable date and time at which all students in a Challenge group are available. Apart
from these options, H2 and H4 were not further addressed in the Schedule implementation.

Lastly, Knowledge graph items, Challenges, and Schedule items are integrated in a single application-
wide search function Figure 5.9.

50github.com/mozilla/pdf.js, by Mozilla, Apache-2.0 license.
5lgithub.com/takuyaa/kuromoji.js, by GitHub user Takuya Asano, Apache-2.0 license.
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Proposed Challenge X

mentor d 2 Jun 2026

TITLE

Present about Leiden in Japanese

DESCRIPTION

Participants will prepare a presentation in Japanese about the city of Leiden.
The audience should get a clear image of the city even if they have not been
there. If done as a group, participants collaborate to find interesting materials
and interpret them into Japanese to serve as background material for the

RECOMMENDED PARTICIPANTS MATERIALS

3 City website and archives, locals, wall

LEARNING GOALS

P

Comfortably present about a topic in Japanese in front of an audience

Find interesting materials and use them to inform a script in Japanese

Close

Figure 5.6: Challenge proposal awaiting approval by an instructor.

Schedule <« Jun 8 - 14 Jun 2026 > Today + Import Clear This Week + Suggest Accept Suggestions
+ SUGGESTIONS FOR THIS WEEK
MON TUE WED THU FRI
waa 8 9 10 1 12 No actionable suggestions for this
week.
v Week schedule proposed
9:00 Review Kanji Explore Analyze Political Practice Kanji Stroke l Review Kanji
Characters for Level 3 Anthropomorphism in Structures of Order s
09:00-10:00 Tokugawa
;. l Study Earthquake
) 09:00-10:30 AAEA anan
l Analyze Black Ships
09:00-11:00 anenn aneen 09:00-11:00 . Reflect on Cultural
00 Research Black Ships Response to Disasters
Create Timeline of Edo Diplomacy
l Study Namazu-E Darind Cuante Reflect on 10:50-11:50
[11:2051200 10:40-12:10
' Reflect on Superstition l Explore Catfish
anan an.an anan anan l Write About Urban
Create Visual Map of
Reflect on Urban Edo Society
Society in Edo 13:00-14:00

Research Tokugawa
2:00 | Shogunate Policies

13:40-15:10

Compare Natural

Practice Writing Kanji
16:20-17:00

13:20-14:20
l Study Ansei

l Write About Namazu-E

Review Kanji
16:20-17:00

Study Woodblock Print

Techniques
14:20-15:20

[ Write About Natural

l Reflect on Role of

Analyze Impact of
Sakoku Policy
14:00-15:00

l Reflect on Commoner

l Create Summary of

[ Analyze Namazu-E as

Reflect on Personal
Learning Journey

14:50-16:40

Figure 5.7: A Schedule filled for the week.



5.2. Prototype Implementation 53

GUIDANCE LEVEL

@® More guidance

Receive a tailored schedule and
learning recommendations. The
bot helps you set clear
expectations and next actions.

Guidance upon request

More autonomy

Figure 5.8: Guidance level options. A lower guidance level shows LLM recommendations less visibly and generates less
of them. The Chatbot also adjusts its behavior according to the guidance level, where users with a lower guidance level
are recommended peers or materials more frequently.

KNOWLEDGE ITEMS

Japanese
Japanese-language education
Japanese urban society
earthquakes in Japan

religion in Japan

rural Japan

black ships
Led to Japan by Matthew Perry in 1853, 1854

catfish
"namazu" in Japanese

SCHEDULE

Write About Natural Disasters in Japan
2026-06-10 15:40 -

Figure 5.9: Application-wide search function.



Evaluation

To evaluate Kamo, the prototype presented in Chapter 5, students were given access to the prototype
and participated in a study consisting of closed and open questionnaire items and semi-structured
interviews. Kamo’s main aim was to have students experience what a more personalized Japanese-
language program could look like. In this evaluation, the central questions are whether Kamo succeeds
in doing so and how students perceive the prototype and personalized study. This chapter discusses the
evaluation process and results.

6.1. Method

6.1.1. Recruitment

Students were recruited from the first-year cohort of the Japan Studies bachelor’s program and from
the one-year East Asian Studies master’s program with Japanese-language specialization at Leiden
University. The author approached the students plenarily in person during their class hours in early
March 2026 to ask for their voluntary participation in this study starting April 2026. Students were
informed about the below study setup. n=47 students indicated an interest to participate by writing
their contact details on an interest form or contacting the author directly. At the start of the study
in early April, the students were contacted by email to ask for their confirmation that they wish to
participate and that the author was permitted to set up an account for them on Kamo. n=12 students
responded, of which n=4 were bachelor’s students and n=8 were master’s students.

6.1.2. Study Setup

Students made use of Kamo starting April 3, 2026 at the earliest. No conditions were attached to
usage of Kamo other than that students were able to use it as a tool to support their language studies
at their convenience. The author first organized online meetings of one hour each with participants,
individually or in pairs, to explain Kamo and the study; all but one participants joined such a meeting.
All participants were moreover sent a user manual with short explanations of all features. In addition
to the student participants, one instructor of L2 Japanese was enrolled in Kamo so that students’
Challenge proposals could be reviewed and so that students could try chatting with an instructor. The
participants were encouraged to explore all implemented functionalities. The author made a secured,
personal account for each participant. Participants were able to set their own password and choose a
username during registration with the possibility to employ an alias or their real name. After usage of
Kamo, participants were asked to voluntarily take part in a questionnaire study and a semi-structured
interview starting April 27 and May 4, respectively, to inquire about their experiences with and thoughts
on the prototype.

6.1.3. Questionnaire

The questionnaire was distributed through Microsoft Forms and consisted of five parts. The first was
an informed consent form. Participants could only continue if they gave explicit consent to participate
in the study and agreed with the data processing methods. The second part consisted of introductory

54
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questions such as whether the participant joined an online instruction session with the author before
using the prototype and how often they used the prototype.

The next part consisted of three sets of closed questions. The first set corresponded to the ten items in
the System Usability Scale [73, Fig. 1] to measure participants’ perceived usability of Kamo. The second
consisted of the eleven items in the Reward Factor category of the long-form User Engagement Scale
[93, p. 38] to measure the extent to which users found Kamo rewarding to use. The final set consisted of
all items in the Community of Inquiry Survey [112, p. 28]. The latter is used to gain insights in the role
of online or blended instruction environments in relation to the “interrelating elements” of “cognitive,
teaching, and social presence” [112, p. 22]. Each of the employed surveys has been used widely in
research, is shown to be reliable, and has benchmarks that can be used in analysis [73, 93, 112].

After the closed questions were six open questions (see Chapter C), of which the first intended to
elicit deeper thoughts in correspondence with the Community of Inquiry Survey questions. The other
five prompted participants to more elaborately share their experiences with the prototype and how
Kamo situates itself within the Japanese-language programs at Leiden University, loosely in line with
the questions discussed during the focus group study in Chapter 4. Finally, participants were able to
indicate in the fifth part whether they were interested in participating in a subsequent semi-structured
interview session with the author and potentially other participants.

6.1.4. Data Analysis

Since there were only seven responses to the questionnaire, statistical analysis on the closed questions
was not performed. The open questions were analyzed thematically together with the semi-structured
interview notes. This analysis is presented in Section 6.2.

6.1.5. Ethical Considerations

Prior to participation, the participants who filled out the questionnaire or attended an interview session
submitted an informed consent form. Participants were made clear that none of their inputs to or usages
of the prototype would be analyzed in any way or form and that only their responses in the questionnaire
or interviews would be subject to analysis. Students were encouraged not to supply sensitive personal
information in any of their answers. Any personally identifiable information in answers was anonymized
prior to analysis. Interviews were not recorded; the author made notes during the interviews. The
questionnaire answers were securely stored in TU Delft’s Microsoft Forms environment. The study
setup and used tools were approved by the TU Delft Ethics Committee.

6.2. Results

Of the twelve students who registered their account on Kamo, n=7 responded to the questionnaire.
Since this number is not sufficient to draw meaningful conclusions based on a quantitative analysis of
the closed questionnaire items, these items were disregarded. Of the seven student respondents, n=6
(hereafter referred to as S1-S6) provided answers to the open questions that are valid for analysis. Two
participants, S3 and S5, were in the bachelor’s program and the remaining four in the master’s program.
The participants in the bachelor’s program indicated having used Kamo once after registration while
S2, S4, and S6 had used Kamo two to four times and S1 had used it ten or more times. All participants
had joined the author in an online explanation of Kamo before commencing usage. S1, S2, and S4
additionally partook in a semi-structured interview. Interviews were scheduled according to participants’
availabilities, resulting in one session with S1 and one session with S2 and S4.

The answers to the questionnaire’s open questions and the notes from the semi-structured interviews
were thematically analyzed. Two themes were interpreted in the analyzed data (see Table 6.1). The first
relates to participants’ experienced and envisioned contributions of software in language study contexts.
The second addresses experienced problems or gaps concerning software in language education. The
themes are visited separately below, followed by a general discussion. Any citation is taken as-is from
the answers to the open questionnaire items, which the participants provided in English.
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Table 6.1: Themes, codes, and quotes supporting the codes extracted from the questionnaire’s open questions and the
semi-structured interview. Quotes come from the questionnaire answers and may contain language errors.

Theme

Code

Supporting quote

(1) (Potential)
contributions of
software to language
study

(a) Connecting students with
similar interests

Software could provide a “way for students with
similar goals to connect” (S1)

(b) Knowledge consolidation
and language acquisition

“Kamo is great to get theory inside your head”
(S3)

(c) Dynamic materials and
exercises

Software that provides “[e|ndless practice tasks
of lesson content” is desired (S5)

(2) Current problems
and gaps concerning
(the absence of)
software in language
education

(d) No attachment to curricu-
lum and classroom instruction

“[T)here currently is not a lot of software that
is actually used by the university for teaching a
foreign language in the first place” (S6)

(e) No guidance in tool selec-
tion

“I feel that students are often left on their own
to figure what [software] works best for them”
(S5)

(f) Limited possibilities for
collaboration and communica-

“[T]he programes used in education such as sil-
verpoint, blackboard, brightspace all have their

drawbacks and provide little to no social aspects
or community tabs” (S2)

tion

6.2.1. Theme 1: Contributions of Software to Language Study

Participants explained how software supports (or future software could support) their language study.
Software’s potential to encourage communication and collaboration between students with similar inter-
ests seemed to resonate (a). Currently, “the fostering of relationships is left to the students themselves,”
which can be “quite jarring” (S2). To this end, S1 imagined that Kamo’s Challenges concept could work
well to connect students with similar interests and to present students with more of a challenge comple-
mentary to what is offered in class. Similarly, S4 desired a “[p]latform to communicate with classmates
for group projects or general questions” and S5 saw “potential in connecting more people together and
creating online study groups.” Such tools could lower the bar to connect by “quite a bit while still
allowing for students to remain independent” (S2). Still, S1 and S6, who had tried out Kamo’s Chat
together and thought the concept of linking students through shared interests would be interesting, felt
messaging someone out of the blue to be somewhat intrusive. S1 especially felt a hurdle to chat with
the participating instructor for this reason. To lower such hurdles, S1 and S2 implied that a class-wide
chatroom could help.

As for software that would be especially helpful in language study scenarios (b), flashcards and spaced-
repetition tools were frequently mentioned. It was remarked that Kamo lacked such features and that
it would benefit from integrating them. With Kamo’s Knowledge graph alone, S1 was not sure how
Japanese characters could be learned effectively; they had tried entering many characters as separate
items, but this cluttered the view. “Having different tabs, for instance per country/language,” and
being able to differ nodes’ sizes in the Knowledge graph could help alleviate this problem (S1). At
the same time, S1 experienced Kamo’s Knowledge graph as innovative and found that it made them
“reflect on how different strands of knowledge could be connected.” By filling the graph entirely with
Japanese terms, S1 thought it helped them acquire the language as well since, according to them,
reconceptualizing knowledge in a foreign language is part of the acquisition process. S3 found the
feature “great to get theory inside your head,” naming grammar as a language-related example, and S6
thought it could “definitely be beneficial in visually showing connections between certain things.” S2
and S4 explicitly indicated they would like to see similar mind map features in future software, where
S4 imagined it would be fun even outside of class to share “conspiracy board” mind maps with friends.
These experiences suggest that a feature like Kamo’s Knowledge graph could be beneficial both for
language study and to grasp theory by forming connections between concepts.

Lastly, participants indicated that software could help find materials and exercises for language study
(c), potentially in the form of a “catalogue of example learning resources” (S1), “a testing platform
like quizlet” offered by the university (S3), a recommended material list (S4), “[e[ndless practice tasks
of lesson content” (S5), and through ways to enhance media like films and books to turn them into
practice material (S6). It was suggested that such features could significantly assist language study, with
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S4 emphasizing that “apps and software” with such features “have helped me the most in concretely
continuing my language learning” as opposed to university-offered materials and classes. Further, S2
saw an opportunity in a tool that enables students to keep study documents organized “in a way that
fits the user better than the standard way provided by the university-delivered alternative [Brightspace]”
such that students are “free to explore and customize their own approach [like] in Kamo.” S5, too, saw
potential for software to “adjust to each individual’s need,” especially since the “[c]urrent curriculum
methods mainly force people into one stream with some side streams alongside it,” which “surely does not
fit everyone.” What becomes clear from the participants’ ideas and needs is that they would appreciate
the freedom for them to select and use relevant materials: they are not simply asking for instructors
or software to prescribe more mandatory materials, but for personally relevant recommendations or
sources outside of what is currently offered by the program.

In summary, students saw potential in software features that foster connectivity between peers and that
support vocabulary study (e.g., flashcard-like tools). A tool like Kamo’s Knowledge graph was further-
more seen as especially beneficial to study theory, although some participants saw potential to use it
directly for language study as well, for instance by building knowledge in Japanese. Finally, students are
clearly looking for additional sources of relevant study materials outside of what is offered through the
present curriculum, something the participants thought could be arranged through a software platform.

6.2.2. Theme 2: Problems and Gaps of Software in Language Education

All participants suggested that they—in fact, “most students” according to S4—use or have used soft-
ware to study language in addition to the curriculum. However, the elaborate ideas they provided
concerning useful software tools for language study (theme 1) are indeed mostly ideas and not reality.
Despite the apparent importance and envisioned benefits of various software tools in students’ language
study, S6 remarks that “there currently is not a lot of software that is actually used by the university
for teaching a foreign language in the first place,” pointing at a gap between what is offered by the
study program and what is needed (d). To fill part of this gap, “students are often left on their own”
(S5) to find commercial language-study tools themselves (e) that they “sometimes pay for” (S4) despite
three participants’ explicit wishes for free software. While these tools may help vocabulary study (e.g.,
through flashcards), they do not cater to students’ desire for software that promotes collaboration and
communication with direct classmates since the tools are not an official part of the program (f). The
university’s own learning management system itself also provides “little to no social aspects or commu-
nity tabs. Even when [it] is attempted [to make use of such functions] it is rarely used as this often
applies to [students in] the whole course rather than one class” (S2). As such, importantly, in the par-
ticipants’ eyes, a unified platform that effectively combines useful language-study tools with classmate
collaboration and that helps students navigate all the technological possibilities currently does not exist.
They hinted that this gap could be filled by a single piece of software that “is offered in a package and
for free” (S3); as a “platform” (S4) that “can guide students in the right direction [...] to help them find
a learning method that suits them best” (S5) and allows students to communicate and collaborate.

As for whether such a platform could also be used during class time, opinions were mixed. With Kamo
in mind, S1 and S5 were skeptic:

[T]here is already too little classroom time in my opinion and using that time on this kind of
software would be wasteful. (S1)

I’'m not sure if it useful within the classroom. I feel the current in-class lessons already offer enough
explanation. I'm not sure how I imagine more software being integrated in it beneficially. [..] I feel
like these software tools should stick mainly to one’s own learning time. (S5)

Other participants suggested Kamo could be used during and outside of class, for instance “to really
grasps certain theory of for example grammar” (S3), to show “connections between certain things” (S6),
or for in-class collaboration if it additionally provided certain tools “such as presentation slides, kahoot
kind of class interactive games,” et cetera (S4). Finally, S2 suggested that software like Kamo could be
a welcome addition inside and outside of class even if it does not suit everyone:

For those who dislike Brightspace or similar programs they are free to explore and customize their
own approach in Kamo, those who cannot be bothered or do not care for this do not HAVE to do
this and so it only enriches the experience. (S2)
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The above insights from S1, S3, S5, and S6 hint that the Knowledge graph, and not the communicative
functions, was experienced as Kamo’s most memorable feature, as emphasized by S1 and S4 during
their interviews. Consequently, participants seemingly found it difficult to relate activity on Kamo to
real-world peer connectivity—S1 was the only participant to explicitly mention a software potential to
connect students “face-to-face.” S6, for instance, thought that “in-person discussions would likely be
more efficient” than online communication, but did not indicate that software could help facilitate in-
person discussions. Similarly, S4 and S5 seemed to direct their ideas at online affordances like an online
“Ip]latform to communicate” and “online study groups.” The limited number of users and interactions
on Kamo may have contributed to this, as suggested by S4 who wrote “I did not really interact with
other through Kamo so my responses [concerning interaction] are based on what I anticipate it to be
like.” In addition, as for the way Kamo’s Chat was implemented such that it would suggest other users
with similar Knowledge graph items, S1 and S6 noted that they were not or rarely matched with others
due to the inability of the system to match item names written in different languages or as synonyms.
This, too, may have inhibited users from connecting in real life based on online interactions.

Regardless of the reason in the context of this study, though, the responses suggest that with the current
supply of software, real-world and online study settings are seen as disparate, such that there is little
to no social overlap between in-class and online study. They similarly suggest that there is no direct
connection between course materials and the online tools students use, other than perhaps that students
enter prescribed word lists into a flashcard tool to study—a tool they had to find and potentially pay
for themselves, because they feel the university does not assist them therein. The participants thus
identified gaps in existing software as well as in the provisioning of software through the curriculum.

6.3. Discussion

In this evaluation study, six participants tried Kamo and shared their experiences. In the discussion
of the results above, both potentials and shortcomings of (the provisioning of) software in relation to
university-level Japanese-language study surfaced. Software features that were deemed important for
language study include flashcard-like practice tools, ways to find relevant materials and store them in
one place, and communicative and collaborative tools to find and work with like-minded students. With
some interaction improvements, a tool like Kamo’s Knowledge graph was also thought to be helpful,
particularly for theory-heavy content but also for language acquisition. A platform that could combine
all these features in a university-provisioned package was imagined to contribute to solving issues such
as the perceived difficulty to find or finance effective tools and to find peers with similar interests.
While opinions concerning use of such a platform within class were mixed, all participants found that
it could be used well in combination with the existing courses as long as it would not “replace current
[instruction] methods” (S5).

What do the results imply for personalized language study? Most prominently, they highlight the
importance of taking diverse student needs into account, both in software and in a curriculum. This
is reflected in participants’ desire to be able to engage with their language study through materials
and tools that more closely match their individual interests. It is moreover supported by the fact that
not all tools work equally well for all students, which became clear from the diversity in participants’
expressed needs with respect to software for language study, but also from students’ own recognition
that the tools they like are not necessarily suitable for everyone. This underscores the downside of
subjecting all students to the same tools and materials.

In connection with the theoretical and empirical backgrounds presented earlier in this thesis, this evalu-
ation yields some noteworthy observations. First, out of the forty-seven students who initially indicated
an interest to participate, twelve created an account on Kamo, and six valid responses remained for
analysis. While data was not collected on the reasons for students not to participate, participants who
did provide a response recurringly indicated that a lack of time to interact with Kamo prevented them
from engaging with it as deeply as they would have liked, aptly worded by S3:

I thought it would be nice to help out and use this [Kamo] as a tool but I just ended up not using
it at all cause I was just to busy with university. (S3)

The observation that introducing some new technology without adjusting the curriculum to account for
it time-wise is detrimental to its practical efficacy surfaced repeatedly in Section 3.3, which appeared
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to be at play in this study as well. Second, it followed from the present evaluation—Ilike many studies
in Section 3.3 as well as Section 4.2.3—that the university’s current provisioning of technology or
technological guidance is deemed inadequate. That is unfortunate: participants highlighted that it is, in
fact, the extracurricular technologies they use that importantly keep them motivated to study language.
Third, it was implied by the participants that the current program does not provide sufficient means
for students to find each other for collaborative study or to share interests, which resonates with the
instructors’ experiences in Chapter 4. Here, it was argued that technology could play a supportive role,
for instance through tools like Kamo’s Challenges. Finally, following the earlier observation above that
student needs are diverse, it is made clear that no one-size-fits-all software solution exists, supporting
the findings in, e.g., Sections 3.3.1.4 and 4.3. Even if all desired software tools are integrated in a single
platform in tight collaboration with a curriculum, there may very well be students who prefer offline
study methods, which was not examined in this study.

In the interpretation of the above findings, it should be noted that this study is limited in several ways.
First, the small sample size and homogeneity of the participants inhibits the generalizability of the
study. Second, due to the low number of users on Kamo and limited time available to interact with the
prototype, participants expressed a difficulty to experience all of the software’s features to their fullest.
A larger study with more participants from more varied (academic) backgrounds and during a longer
time frame may yield more generalizable results and deeper qualitative insights.
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Discussion and Conclusion

This thesis has presented theoretical, empirical, and practical views on education and the integration of
software in language education to personalize study. Specifically, university-level study of L2 Japanese
was taken as a case in point. The main research question this thesis addresses is (from Chapter 1):

How can software facilitate student-personalized study of Japanese as a foreign language in
Dutch university education?

The findings in this thesis suggest that a degree of software-assisted personalization is possible within
the present university system—under the right conditions. Answers to the four subquestions introduced
in Chapters 3 and 4 form the basis for this observation:

How is human learning defined and how does education facilitate it?

What kinds of technologies have been integrated in language education, for what purposes,
and with what consequences?

What instructional approaches have been taken to cater especially to institutional L2
Japanese study contexts?

How do university-level instructors of L2 Japanese in the Netherlands perceive the integra-
tion of technology for the purpose of personalization of L2 Japanese education?

This chapter answers these subquestions to provide a comprehensive image of the possible roles of
technology in personalized education, the limits to educational technology and personalization, and the
future of personalized language education, leading to the answer to RQ. Finally, concluding remarks
are presented along with recommendations for future research.

7.1. Answers to the Subquestions

RQ1. Section 3.2 viewed learning from neurobiological, cognitive, and psychological angles. Neurobi-
ologically, learning can be understood as any change in the brain’s internal belief state that occurs as
a result of the processing of sensory information or of engaging in deliberation. Cognitively, learning
is thought to be layered into lower- and higher-complexity processes where the lower layers embody
more primitive information and the higher layers highly connected information. Here, learning pertains
to modification and creation of pieces of information or their connections in any of the layers. Psy-
chologically, learning is understood to occur through observation, experience, and active replication of
behaviors and is said to materialize if this has resulted in a change of behavior or capabilities. With
regard to learning, education is seen (Sections 2.2 and 3.2.2) as a means to provide groups of people with
a calculated environment wherein information is shared systematically through materials and curricula,
curated by institution policies, politics, and industries along a plethora of instructional methods. The
time-constricted nature of educational programs that surfaced in Section 2.2 and Chapters 3, 4 and 6
implies that they are generally not conducive to higher-layer cognitive learning, which is understood to
require relatively more time and energy than lower-layer learning. They do enable students to ‘learn
psychologically’ through observation and experience of social conduct.
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RQ2. As demonstrated in Section 3.3, large varieties of language-educational software have been
devised. An important point of study appears to be how technology can be used to motivate students,
for instance through gamified classes or cooperative platforms. Another relates to giving students tools
to reach more varied study materials from anywhere and at any time so as to encourage engagement and
introduce flexibility with respect to students’ study needs. Many of the discussed studies reported both
positive and negative consequences. Among the positive effects, it stood out that students indeed seemed
to appreciate materials and (collaborative) activities outside the textbook; it is, however, not always
clear whether this was accomplished by the specific choice of technology or by simply deviating from
exclusively textbook-based instruction. As for the negative consequences, many studies reported not
being able to achieve effective use of technologies due to curricular constraints and a lack of support and
adequate ICT infrastructures. As a result, envisioned benefits of software such as those mentioned above
were difficult to materialize. Other important negative effects include overreliance, impaired critical
thinking, and loss of human connection, which surfaced particularly in software driven by generative
AT or with high immersion.

RQ3. The reviewed studies reveal aspects specific to the Japanese language that are argued to require
special attention in L2 Japanese classes, summarized in Table 3.8. The studies suggest that existing
textbook materials lack thorough, up-to-date explanations of important issues such as kanji writing,
keigo, pronunciation and (dis)fluency, and how these relate to students’ L1s. Increased student-personal
attention is desired for each of these aspects, but is hindered by limited classroom time, gaps in research,
and biases toward L2 students. Combating this is foremost a question of educational and instructional
attitude and content and not necessarily of technological support.

RQ4. Three instructors of L2 Japanese in the Netherlands shared their perspectives which were
analyzed in Chapter 4. Importantly, technology was seen to hold potential for personalization through
the affordances of chatbots if they could function as a supportive student coach. As a coach, it would
have to guide students, but not perform work for students, so as to enable them to discover their
own interests while fostering critical engagement with study. Another opportunity was seen in using
technology as a mediator to connect students to each other and create a positive sense of community,
as well as to facilitate finding and using more study materials, for instance derived from media. If
technology could fulfill these opportunities to support personalized language education, it was seen to
be potentially beneficial. However, the instructors replicated the findings from the literature study in
Section 3.3 that there is limited time and support to investigate and implement technologies, while
technology can only work effectively if carefully planned with respect to the curriculum and vice versa.
It was also argued (both in the literature review and the focus group study) that personalization and
technology should not go too far to the extent that students become overly reliant on software, get out
of touch with peers and instructors, or lose out on valuable learning opportunities that require active
and critical participation. Finally, instructors suggested that implementers should remain vigilant that
instructional quality is maintained, which importantly involves not substituting software for instructors.

7.2. Discussion

Returning to RQ, what does the above say about software-assisted personalization possibilities of
university-level L2 Japanese study? Personalized study implies that a student’s study is personally
relevant to them (Section 2.4). Depending on the degree of personalization, this could mean anything
from shaping study in complete accordance with a student’s personal interests to offering a student’s
favorite coffee at the school café. The answers to RQ2—4 suggest that some form of study personalization
is desirable, whether to provide students with study tools that work best for them, to improve the
connection between materials and students’ personal situations, or to facilitate students’ pursuit of
personal goals.

Educational study minimally involves courses and curricular objectives, assessments, some allocation
of time to pass them, materials, instructors, and peers, and each of these factors can be personalized,
granted the curriculum provides room to do so. The answers to RQ2 and RQ4 suggest that software
can help here by dynamically providing students with personally relevant materials, getting students
in touch with peers, and prompting students to reflect on their progress and to critically engage with
materials. However, the integration of software in education also risks achieving the inverse: rendering
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students overly reliant on technology, isolating them socially, and impairing critical thinking, among
other effects. Achievement of software’s positive rather than negative potentials can be contributed to
through software designs that are thoroughly grounded in theory and practice, or through the curriculum
by limiting the allowed affordances of software. It was the aim in Chapter 5 to combine the two by
proposing software features that actively promote exploration, critical engagement, and peer connection
while allowing for flexible implementation with respect to established curricular constraints (Table 5.5).

Nonetheless, language-educational practice demonstrates (Section 3.3, Chapters 4 and 6) that these
constraints at present strongly inhibit software’s efficacy. Importantly, they limit the time and techni-
cal guidance instructors and students are given to find and use effective software (e.g., Sections 3.3.2.2
and 6.2.2). Or, they force instructors and students to use certain technologies without relevant connec-
tion to course contents (e.g., Sections 3.3.1.3 and 4.2.2). The improved technical guidance and literacy
training that instructors and students as a result desire may, as such, be worth extending to all actors
who define the curriculum, including those in program management and policymakers.

In relation to L2 Japanese instruction specifically, the answer to RQ3 suggests that software need not be
the sole facilitator of personalization. Instead, it asks for more research into interplays between various
L1s and L2 Japanese, updates of outdated study materials, and reflection on instructor attitudes. These
issues require attention from researchers and instructors before implementing software that purports to
solve them.

7.3. Conclusion: A Future of Personalized Language Education

What are we now to make of a future wherein technology supports personalized L2 Japanese education,
or the answer to RQ? There is clearly not a lack of ideas from instructors and researchers concerning
technology in language education. There is, though, a constrained playing field that constitutes the
curriculum and the institution. It has been emphasized that there is little space for technology if
it has not been accounted for in the curriculum, nor if there is inadequate support for instructors
and students in terms of time investment, technical assistance, and technological literacy training.
Accounting for these aspects appears to be an absolute necessity for any durable software-supported
attempt at personalization to be effective. In light of personalization, it is, of course, also inherently
of importance that students’ needs and interests are taken into account, which includes not subjecting
them to one-size-fits-all solutions.

Still, we live in a reality with these constraints and limitations. It appears that lifting them is a matter
of policy and politics. This is typically out of direct reach of the technologist and the instructor. For
now, if curricular constraints and personalization are seen to be in a competitive relation, this implies we
need to settle for a smaller degree of personalization as long as the curriculum is unchanged. This seems
possible and, in fact, a small degree of personalization can be highly impactful. Student perspectives
discussed in Section 3.3 and Chapter 6 suggest that students are already helped if they were to be assisted
in finding peers, study materials, and tools that match their interests and capabilities. These forms
of assistance could be employed regardless of the target language of instruction, although the target
language may influence instructors’ attitudes and what materials, peers, and tools are recommended,
as suggested in the case of L2 Japanese in this thesis.

In conclusion, to answer RQ: there are various ways for software to facilitate student-personalized
study, but it needs to be done with considerable deliberation concerning students’ needs and interests,
potential side effects, and curricular flexibility. What makes this problem interesting is that students
and their needs and goals are diverse. This is also what makes it complicated to devise some software
or instructional mode that works for everyone, an observation this thesis was able to make by taking a
grounded-design approach and looking beyond the immediate confines of the classroom, the language,
and the software application.

In so doing, this thesis contributes to the fields of second-language instruction and computer science
which appear increasingly intertwined with rising attention for technology-supported education. It has
clarified what it means for study to be personalized, that present student-centered learning initiatives
do not necessarily foster personalization, that interventions that aim to improve study do not naturally
improve learning, and that interventions that aim to facilitate personalization do not necessarily do so
for all students. Further to this, it has shown that implementing software in a language program is not
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as ‘simple’ as building something and having instructors and students use it: the curriculum first needs
to take the software into account, time-wise and content-wise. For second-language instruction, these
clarifications provide an important lens through which existing instructional methods and educational
software can be reexamined. They demonstrate that one-size-fits-all instructional and software solutions
hardly exist and that there is, as such, truly a need to reconsider the individual student’s relation to
language learning within the university system. Some straightforward questions that follow from this
are, for instance, to what extent a language curriculum should urge students to use flashcard tools to
prepare for exams and how (if) it helps all students learn toward their goals. The clarifications also
have important computer-scientific implications since (1) they provide an angle from which existing
software designed for (personalized language) education can be critically examined, (2) they point out
what factors outside of the immediate educational task affect the efficacy of software interventions, and
(3) they thus help streamline directions for future research and software designs in the realm of language
education. Section 7.4 suggests some of those future directions.

7.4. Limitations and Future Research

This research is limited in several ways. First, the qualitative studies in Chapters 4 and 6 are based
on few participants that moreover have similar backgrounds, replicating the same issue as observed in
Section 3.3. Additionally, the evaluation period in Chapter 6 was limited to within a month and partic-
ipants had little time to thoroughly interact with Kamo alongside their studies, potentially influencing
their questionnaire responses. Future studies may benefit from larger sample sizes, longer evaluation
periods, and ensuring that a software prototype can be used by students as an official part of a cur-
riculum so that they have enough time to interact with it. Second, the systematic literature reviews
in Sections 3.3 and 3.4 discuss studies filtered exclusively by the author. Collaboration with additional
evaluators and usage of different inclusion and exclusion criteria may yield different or more insightful
results in future studies. Third, this thesis focused on personalization in L2 Japanese education without
comparison with other languages or with education in other fields than language. A broader setup
involving such elements could provide more elaborate insights into the applicability of personalization
strategies through software. An implementation like Kamo’s facilitates this already since its features
are not tightly coupled with any one field of study. Finally, due to time constraints, the design in
Chapter 5 could not be conducted iteratively, although evaluation in Chapter 6 did lead to directions
for future improvements.

The issue of limited generalizability that affects this thesis itself and a large portion of the studies in
Section 3.3 calls for larger research initiatives. Such initiatives would ideally involve diverse sets of
students, instructors, and educational disciplines from different areas and institutions in clear, shared
research purposes, combating the issues of small-size and homogeneous samples and of the uncoordinated
development of ‘software solutions’. Section 3.3.5 provided a preliminary suggestion for such an initiative
that directly involves instructors and students in research and design processes. In the Netherlands,
article 1.7a of the Higher Education and Scientific Research Act (see Section 2.2.4) may provide room
to start such an initiative, for instance by granting instructors more time to design experiments or by
granting students additional European Credits if they opt in for regular participation in educational
experiments. Future research could investigate and act on such options to further our understanding of
personalization and technology in language education.

Statement on the Use of Generative Al

Generative Al was not used by the author in relation to any content produced for this thesis project,
except for partial implementation of the software prototype on the basis of the author’s original design.
The prototype itself features a chatbot with generative Al capabilities that participants of the evaluation
study could make use of.
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Systematic Literature Review Appendix

A.1. Inclusion and Exclusion Criteria

The following inclusion and exclusion criteria were used to filter publications for the systematic literature
reviews pertaining to RQ2 and RQ3 in Chapter 3.

Table A.1: Inclusion and exclusion criteria for RQ1 and RQ2.

Topic Inclusion criteria Exclusion criteria

RQ2 (1) Should be aimed at the application of tech- (1) Scope is limited to virtual technology
nology in language education for humans; (2) (e.g., robots fall outside of the scope of this
experiments should include interaction with research); (2) publications are excluded that
some technology by human instructors or stu- contain only a literature review and not some
dents original design (of e.g. software, instruction

methods, etc.), experiment, or original analysis
of experiment data

RQ3 Should be about Japanese language-specific Studies that particularly concern the instruc-
considerations concerning the instruction of tion of L2 Japanese to native users of lan-
Japanese as a foreign language guages other than Dutch or English are ex-

cluded

A.2. Search Queries

The following Scopus advanced search queries were used to filter publications for each of the topics
subject to a systematic literature review.

General
Each topic’s query is preceded by the following:
PUBYEAR > 2014 AND PUBYEAR < 2026

AND LANGUAGE (English OR Dutch OR Japanese)
AND DOCTYPE(ar OR ch OR cp) AND

RQ2

TITLE-ABS-KEY (experiment* OR trial OR empiric* OR designx)
AND TITLE("language education")

AND TITLE-ABS-KEY(technolog* OR software OR agent)

AND NOT TITLE-ABS-KEY(robot)

RQ3
The query used to find English-language literature on Scopus was the following:

73
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TITLE (Japanese)

AND TITLE(second* OR foreign* OR L2)

AND TITLE("language")

AND TITLE(teach* OR instruct* OR pedagogx)

To find Japanese-language literature in the Leiden University Libraries Catalogue, the following query

was used:

Title contains H A&GE
AND Title contains 5
AND Title contains ¥
NOT Title contains

T Si% OR 25 OR %5 2 538 OR L2
0

d OR # %
Esy
=}

Note that items with the term [EFE kokugo in the title were excluded so as to filter out publications
concerning the instruction of (typically L1) Japanese within Japanese schools. Furthermore, the search
was limited to articles with full access since other types of documents were not accessible. The same

date range was applied as in the Scopus searches.

A.3. Result RQ2: Technology Experiments

Table A.2 presents a summarizing overview of the studies discussed in Section 3.3, category T.

Table A.2: Overview of studies selected for analysis to answer RQ2 in category T. Technologies may be analog,
digital, or a combination thereof.

Reference Technology Purpose Results or implications
(experiment setup)

[1] Moodle® (learn- Complementary tool in a - Moodle potentially contributes to higher
ing management blended learning 1.2 English  examination scores; student motivation
system) high school class (n=42 par- with respect to foreign language learning

ticipants, where half used was increased;
Moodle over 15 weeks) - Students preferred using Moodle online
in combination with face-to-face classes.

[9] AR app Kimchi Support high school stu- - Small but significant increase of aca-
Reader®® (digital ~dents of L2 Korean with demic performance in experiment group;
Korean-English autism spectrum disorder - Students regarded Kimchi Reader posi-
dictionary) (n=70 students and one par- tively and were more motivated,;

ent each; four-month inter- - AR applications can cause sensory over-
vention) load and reduce social interaction.

[10] VR environ- Support learning Chinese - Immersion quality and facilitation of
ment in Hubs by characters in a university- imagination influence perceived usefulness
Mozilla® level L2 Chinese course of VR;

(n=33 students performed - Learning environment, hardware limi-

three VR lessons) tations, and students’ proficiency in VR
need to be considered before integrating
VR lessons.

[13] DynEd®®  (En- Assess applicability —of - Schools’ ICT infrastructures and techni-
glish language DynEd in an existing cal support were deemed insufficient to in-
learning soft- L2 English teaching cur- corporate DynEd;
ware) riculum in Turkey (n=24 - Curriculum is too intensive to allow time

primary, secondary, and
high school teachers, each
solo-interviewed)

52moodle.org (accessed February 17, 2026)
53kimchi-reader.app (accessed February 17, 2026)
54docs.hubsfoundation.org (accessed February 17, 2026; Hubs by Mozilla is obsolete since 2024)

5

Swww.dyned.com (accessed February 17, 2026)

for DynEd usage;

- Teachers perceived little improvement
of students’ speaking skills after using
DynEd.


https://moodle.org
https://kimchi-reader.app
https://docs.hubsfoundation.org/welcome.html
https://support.mozilla.org/en-US/kb/end-support-mozilla-hubs
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Table A.2 (continued): Overview of studies selected for analysis to answer RQ2 in category T.
Technologies may be analog, digital, or a combination thereof.

Reference Technology Purpose Results or implications
(experiment setup)

[18] “Multi-shared vi- Improve group awareness - Thematic analysis of participant feed-

sual workspaces” and attention in university- back raised usefulness of the shared screen

(students sit to- level L2 French collabora- for coordination as a theme;

gether with a tive writing (CW) tasks - Another theme was low perceived benefit

large screen that (n=76 students divided in of the shared screen because Google Docs

shares each stu- groups of four or five; 60- was also used, which already live-shares

dent’s screen) minute CW task) users’ contributions and positions within
a document.

[21] ChatGPT®S Identify “potentials and pit- - ChatGPT provides potentials for per-
falls of ChatGPT for L2 sonalized learning, student autonomy, and
learning, teaching, assess- saving time when finding or creating study
ment, and research” (solo in- materials or assessments, among others;
terviews with n=30 L2 En- - Identified pitfalls are the discouragement
glish teachers in Iran) of critical thought and creativity, loss of

human interaction, and fraud in research
and assessment, among others.

[24] Mixed-media “[S]caffold  foreign lan- - The e-module facilitated critical reflec-
“e-module for guage learners’ critical tion and nuanced discussion;
anti-racist  for- interrogation of dominant - The “Stance De-Centring Model” upon
eign  language ideologies and to cultivate which the e-module was built is argued to
education” intercultural, anti-racist  be effective in achieving the above.

dispositions” (n=17 self-
selected university-level
students in Europe, partici-
pating in “three 90-minute
synchronous online  ses-
sions”)

[34] Various (playful) Promote “engagement and - Students perceived the lessons to be less
hybrid class- participation in hybrid clas- monotonous and felt “reduced academic
room activities sical language courses” (hy- workload,” while exam scores rose;
(online activities brid activities were imple- - Gamification is seen to perform a “criti-
performed in- mented in university-level cal role [..] in optimizing classroom time;”
class) Ancient Greek and Latin - Authors emphasize “the importance of

courses since 2020) a curriculum that is flexible, student-
centered, and responsive to the specific
challenges of hybrid education.”

[41] LITE® (digital “[SJupport language learn- - LITE “[enhances] online collaboration;”
portfolio) ing autonomy [and] lan- - Students aged 13 to 18 experienced

guage  diversity  within difficulty in learning autonomously using
and, crucially, beyond the LITE due to a “lack of guidance and [...]
classroom” and facilitate feeling of confusion;”

community building (imple- - Teachers and students were enthusiastic,
mented in several Canadian  but had limited time to use LITE due to
schools) curricular constraints.

[46] ARabic (AR app Enhance interactive learn- - Participants were positive with respect

for Arabic learn-
ing and teaching
based on text-
book)

ing of L2 Arabic for 5-to-7-
year-old children (n=16 chil-
dren used the app; n=16
parents and teachers com-
pleted a questionnaire)

56chatgpt.com (accessed February 17, 2026)
57 Language Integration Through E-portfolio; lite.lincdireproject.org (accessed February 17, 2026)

to use of ARabic and found it easy to use;
- The app increased children’s “curiosity
and focus.”


https://chatgpt.com/overview/
https://lite.lincdireproject.org
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Table A.2 (continued): Overview of studies selected for analysis to answer RQ2 in category T.
Technologies may be analog, digital, or a combination thereof.

Reference Technology Purpose Results or implications
(experiment setup)

[54] Microsoft ~ Re- Adapt classroom dynamics - Students found Microsoft Reflect “effec-
flect®® (emotion  to students’ real-time emo- tive in increasing emotional literacy;”
reporting and  tions (n=119 university stu- - Instructors were able to change the flow
reflection tool) dents; Microsoft Reflect was  of a class based on students’ reported feel-

used for three weeks of L2 ings, although curricular time constraints
English classes) complicated this;
- Some students were seen to use the tool
only superficially, and almost half were
not sure whether the tool caused positive
changes.
[60] ChatGPT Assess student perceptions - ChatGPT was perceived to facilitate
on ChatGPT usage for L2 personalized learning, student motivation,
English education in Turkey and vocabulary learning;
(n=13 wuniversity students - Students expressed concerns about over-
used ChatGPT for four reliance and low effectiveness in training
weeks in L2 English class) speaking and listening skills;
- It is suggested that ChatGPT should
only be used in class complementarily
while “maintaining strong teacher-student
relationships.”

[61] 360-degree VR Improve L2 English stu- - Participants found VR lessons “to pro-
videos dents’ motivation (n=17 vide more memorable and impactful learn-

university students used a  ing experiences” than “traditional [..] im-

VR headset to watch immer- ages and videos;”

sive videos in English class - Participants complained about discom-

for four weeks) fort wearing VR headsets and wished “for
more opportunities to communicate with
peers or native speakers in the virtual en-
vironment.”

[63] Pedagogical con- Framework proposal for - Provides a framework to design gamified
versational agent “gamified PCA  design” PCAs for language education;

(PCA) (two-phase application - The evaluated gamified PCA appeared
design  evaluation with to motivate learners and boost their well-
university-level L2 English being, with “the PCA’s role as an experi-
learners: (1) n=76 survey enced classmate” being crucial to achieve
respondents; (2) n=70 sur- this.
vey respondents and focus
groups with n=17 students)

[65] VR lessons Improve L2 English learn- - Through VR avatars, learners put on
based on cur- ers’ motivation and proac- a “mask of anonymity,” which “[boosted]
riculum tivity through VR (n=32 confidence, particularly among those fear-

university students partici-
pated in three VR English
lessons)

58reflect.microsoft.com (accessed February 17, 2026)

ful of speaking in foreign languages;”

- Avatars hindered transmittance of non-
verbal cues;

- Virtual environments augmented tradi-
tional teaching methods by facilitating
context.


https://reflect.microsoft.com
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Table A.2 (continued): Overview of studies selected for analysis to answer RQ2 in category T.
Technologies may be analog, digital, or a combination thereof.

Reference

Technology

Purpose
(experiment setup)

Results or implications

(72]

[76]

[79]

(84]

(86]

AR mobile game

and printed
game
Deep learning-
driven  person-
alized learning
paths

Language learn-
ing apps and
MRI

WebQuest®®

Educational con-
tent on Insta-
gram® and Tik-
TokS!

Comparison of effects of AR-
based game versus printed
game “on student engage-
ment and attitudes toward
foreign language learning”
(n=42 university students
of L2 English; one group
played AR game, one group
played paper version of AR
game)

Facilitate language learners’
“heterogeneous needs” in a
system with “standardized
teaching models” (12-week
experiment with n=289 stu-
dents in experimental group
using personalized learning
paths and n=292 using tra-
ditional learning path)
“[E]xamine the influence of
bilingualism on neural con-
nections and brain activity
in the context of education
based on smart technolo-
gies” (n=60 L2 Chinese stu-
dents followed traditional
instruction, n=60 used lan-
guage learning tools; effect
on brain activity was mea-
sured)

“[Develop] students’ soft
skills while foreign language
learning” (n=26 university
students following an En-
glish course completed a
set of WebQuest tasks in

groups)

“[IJmprove students’ perfor-
mance and increase their
motivation to learn” L2 En-
glish (n=187 university stu-
dents spent the first portion
of L2 English classes learn-
ing through Instagram and
TikTok for four months)

59

www.createwebquest.com (accessed June 15, 2026)

60about.instagram.com (accessed March 7, 2026)
61www.tiktok.com (accessed March 7, 2026)

- No significant differences on effects be-
tween the groups, but students perceived
paper-based game as more useful;

- Authors argue that it is not about the use
of new technologies, but innovative teach-
ing strategies.

- Experiment group outperformed control
group in terms of exam grades, task com-
pletion rates, and errors in assignments.

- Experiment group had stronger, broader,
more consistent connections in speech-
related brain regions than control group.

- WebQuest promoted English-language
communication between students through
a chat functionality;

- Students were motivated by points
awarded to them for completing tasks;

- WebQuest can be used to improve stu-
dents’ foreign language skills and other
soft skills (such as teamwork and manage-
ment) simultaneously.

- Students perceived learning English
through social networks as positive be-
cause it increased interest and motivation
compared with textbooks’ “rigid learning
content;”

- Participants indicated interest in using
TikTok and Instagram in their own time
to learn English, but that they need teach-
ers’ guidance to be able to do this effec-
tively.


https://www.createwebquest.com
https://about.instagram.com
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Table A.2 (continued): Overview of studies selected for analysis to answer RQ2 in category T.
Technologies may be analog, digital, or a combination thereof.

(experiment setup)

Results or implications

Evaluating feasibility of an
urban game for language
learning in upper-secondary
school (n=25 students par-
ticipated in urban game in
Krakéw, Poland)

Evaluate “the effects of cre-
ating digital stories (DSs)
self-confidence of
foreign language education
(FLE) pre-service teachers
with regard to [TPACK]”
(pre-post TPACK survey
with a digital storytelling in-
tervention among n="71 pre-
service teachers)

Improve L2 subject compe-
tence “using different sce-
narios created with the help
of [Sketch Engine]” (n=20
in an L2 Ger-
man course in an exper-
iment group used Sketch
Engine to complete assign-
n=20 in a control
group used a traditional

Make use of kindergarten
children’s playfulness in lan-
guage learning (n=20 chil-
dren in experiment group
played a game under teacher
supervision to practice spo-
ken language; n=20 in con-
trol group used traditional

Reference Technology Purpose
[99] Urban game
[106] Digital  story-
telling
on the
[108] Sketch Engine®?
corpus manager
students
ments;
textbook)
[126] Interactive  vir-
tual games on
touch-enabled
screen
textbook)
62

www.sketchengine.eu (accessed March 7, 2026)

- Student participants reported feeling less
anxiety communicating in English;

- Participants were able to self-learn us-
age of digital tools that they needed to
complete post-game tasks, using tutorial
videos in English;

- Participants reported to have enjoyed
the game and voluntarily chose to take
part in it, despite it having been an ex-
tracurricular activity and students’ high
workloads.

- Results indicate that the digital story
creation process improved participants’
TPACK self-confidence scores.

- Experiment group scored better than
control group on “linguistic, subject, com-
municative, cognitive and intercultural”
components, measured by evaluation cri-
teria developed by the authors;

- Students had trouble with grammar,
differentiating between oral and written
styles, and using a broad range of vo-
cabulary when composing texts (unclear
whether this holds for the control or ex-
periment group or both).

- Children in the experiment group signifi-
cantly outperformed children in the con-
trol group in the areas “initiative, goal
awareness, imagination and creativity, cu-
riosity and concentration,” but not in
“persistence, frustration resistance and in-
dependence;”

- Children in the experiment group dis-
played more enthusiasm than those in the
control group;

- Authors warn that animations in games
can distract children from the game activ-
ity or learning task.
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Table A.2 (continued): Overview of studies selected for analysis to answer RQ2 in category T.
Technologies may be analog, digital, or a combination thereof.

Reference Technology

Purpose
(experiment setup)

Results or implications

[132] Al system for
personalized lan-
guage learning

Motion-based
Kinect®® games

[133]

[135] ChatGPT,
Google  Bard®

5
and Poe®®

Adapt educational language
learning paths to students’
individual needs using Al
(control-experiment group
setup with n=300 univer-
sity students; experiment
group used wunspecified Al
system for one semester)

Develop Kinect-based learn-
ing activities and evaluate
their effects on “learner’s
self-efficacy beliefs in and at-
titude toward learning En-
glish as a foreign language”
(n=62 university students
in English class, where
n=32 in an experimental
group played Kinect-based
language learning games on
several occasions during a
semester)

Explore Al applications’
“potential to support au-
tonomous learning” and
effects on “metacognitive
strategies, social strategies,
and self-determined moti-
vation” (n=310 university

students, where n=139
“received Al-integrated
instruction” to perform
“language learning activi-
ties”)

- “[Tlhe AI system is able to identify
and meet students’ individualized learning
needs more effectively [than traditional ed-
ucational methods],” with students in the
experiment group achieving higher exam
scores, higher recall and precision, and re-
duced cognitive load;

- Performance test (CPU and memory us-
age, response time, and accuracy) on un-
specified hardware indicates that the Al
system is feasible up to a least a thousand
concurrent users.

- Experiment group had enhanced be-
liefs and attitudes toward learning English
compared to control group;

- Self-efficacy improvement in listening
and speaking skills outperformed that in
reading and writing skills;

- Authors argue that “[c]areful pedagogic
planning of game-based learning activities
is essential” and can be used to “meet [stu-
dents’] needs and interests.”

- AT tools were found to stimulate “self-
directed reading habits” (emphasis in orig-
inal) and motivation;

- Practicing L2 English with AI tools
helped “reduce communication anxiety
and [encouraged] help-seeking behavior;”
- Due to observations that students merely
used Al as a shortcut, among others, the
authors argue that curricula that make
use of Al tools should be designed such
that “Al tools are part of a cyclical pro-
cess, encouraging students to reflect on
their progress with each iteration.”

A.4. Result RQ3

Tables A.3 and A.4 present an overview of the studies selected from Scopus and LULC for RQ3
(Section 3.4). For each study, the table indicates what the study discusses and what its key findings

are.

63Motion-based interactive system by Microsoft, discontinued in 2017 [129].
64Google Bard is Gemini (gemini.google/about; accessed March 8, 2026) since February 2024 [51].
65Poe (poe.com/about; accessed March 8, 2026) is an online platform that grants users online access to AT models from

various providers.


https://gemini.google/about
https://poe.com/about
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Table A.3: Overview of studies filtered from Scopus search results for analysis to answer RQ3.

Reference

Focus

Key findings

29]

(44]

(45]

[116]

Sociocultural aspects of
Japanese (instructor’s sugges-
tions to improve L2 Japanese
instruction)

Effectiveness of online study
tools to study writing kanji

How classroom practice may
be adjusted to accommodate
students of L2 Japanese with a
disability

Instructors’ beliefs concerning
keigo, usage and comprehension
of keigo by L2 Japanese users,
and how this affects classroom
practice

Textbooks tend to pay insufficient attention to sociocul-
tural aspects while their understanding is vital to one’s
ability to communicate in Japanese. Important aspects
include politeness in speech, gender differences, nonver-
bal communication, and regional dialects. L2 Japanese
instructors should present students with authentic ma-
terials (videos, music, books) to explicitly and implicitly
demonstrate these sociocultural aspects.

Due to constraints in available instruction hours, there is
limited time for instructors to discuss the topic of writ-
ing kanji. This prompts students to use online tools to
practice in their own time. One frequently recurring
problem is that students who study in this way prac-
tice the wrong handwriting because they copy computer
fonts that display kanji in a non-handwriting style. The
author argues that online study should not replace face-
to-face instruction and that such instruction should
guide students according to their abilities to prevent
such issues.

Importance of the kanji script in fostering both receptive
and productive skills is emphasized. To ensure students
with disabilities hindering them from writing kanji can
successfully participate in class, instructors are suggested
to continuously discuss with students how this may af-
fect their study of Japanese and their prospects after the
study. The authors also call for consideration of curric-
ular (e.g., assessment) changes to ensure students with

a (writing) disability can obtain a degree and to provide
them with alternative materials that strengthen other
skills than writing.

Textbooks and instructors regard keigo principally as

a means to express or enact hierarchical relationships,
while keigo has been shown to have more dynamic uses.
Instructors’ belief that L2 users are not expected to mas-
ter keigo as much as L1 users seems to inhibit instruc-
tors’ willingness to overcome difficulties in instructing
keigo. The author argues that 1.2 users should be seen as
“legitimate speakers” and that they should be instructed
as if they have the potential to master keigo.
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Table A.4: Overview of studies filtered from LULC search results for analysis to answer RQ3.

Reference Focus Key findings
[141] Study of transitive and intran- Argues that transitive and intransitive verbs should be
sitive verbs as an L2 Japanese instructed in two stages: (1) identifying whether some
student word is transitive or intransitive; (2) judging whether in
some scenario, a transitive verb or an intransitive verb
is appropriate. Oftentimes, this distinction is not made,
thus instruction of these verbs is mixed, hindering a solid
grasp of the differences.
[142] Multi-word unit (MWU) process- (1) Students’ L1 and (2) the frequency of MWU ap-
ing speed by L1 English students pearances impact processing, which could be taken
of L2 Japanese into account by an instructor. For instance, the instruc-
tor could increase inputs with MWUs that occur infre-
quently to stimulate their acquisition.
[143] Incidental learning of colloca- Surveyed studies all used outdated collocation assess-
tions in L2 Japanese ment methods (e.g., fill in the blank, choose the right
option, etc.) that regularly omit context. The author ar-
gues that other types of evaluations (e.g., with audio or
moving pictures) are necessary, especially since English
and Japanese have different orthographies.
[144] Influence on L1 English users’ Study participants were better able to correctly pro-
L2 Japanese pronunciation of nounce long-vowel words (e.g., D & Z 9 ryoko) if they
long- and short-vowel words were shown the written form in hiragana compared to
based on the absence or pres- students who relied on their own translation into hira-
ence of written hiragana gana from English. Especially beginning students’ pro-
nunciation may improve if both students and instructors
are aware of the advantages of displaying written hira-
gana in pronunciation practice.
[145] How various L1s may influence Mainly, disfluency with respect to Japanese’s mora-
L2 Japanese pronunciation based rhythm stands out when L2 speakers pronounce
Japanese. Since the mora rhythm appears relatively
unique to Japanese, it should be taken into account rela-
tive to a student’s L1 in language instruction.
[146] Treating ‘disfluency’ (e.g., in Disfluency is not simply a sign of inability or low pro-

terms of fillers or pauses during
speech) as a part of language
acquisition that should be explic-
itly instructed

ficiency, but performs important functions even for L1
speakers: (1) transmitting feeling, (2) managing polite-
ness, and (3) repairing speech. For L2 speakers, effec-
tively managing ‘practical disfluency’ needs to be in-
structed to sound more natural. This especially holds
for repair strategies and types of disfluency that are nat-
ural in Japanese, but not in one’s L1.




Focus Group Study Appendix

This appendix contains the discussion guide that was used to lead the focus group discussion handled
in Chapter 4 and a list of quotes from the discussion that support the codes in the resulting thematic
analysis.

B.1. Discussion Guide

The below discussion guide was used in the focus group discussion during the pre-design stage of the
application, handled in Chapter 4. The guide is written in Dutch, since that is the language in which
the discussion was held.

Introductie Ik werk aan een scriptie over de integratie van software in Japans taalonderwijs.
Het doel hiervan is om te ontdekken hoe we, zonder de druk op docenten verder op te voeren,
het onderwijs persoonlijker kunnen maken: meer afgestemd op eigen doelen van de student, op
individuele benodigdheden (bijvoorbeeld voortkomend uit leermoeilijkheden), en op voorkeuren ten
opzichte van leren. Software introduceren in een programma met een bestaand curriculum, op een
dusdanige manier dat het daadwerkelijk nut heeft voor de student en de docent, is niet eenvoudig: er
moet onder andere rekening gehouden worden met de middelen en taken die studenten al hebben en
de mate waarin studenten en docenten overweg kunnen met technologie. In deze discussiesessie wil
ik graag bespreken hoe u zich voorstelt dat software in deze context past en hoe het kan bijdragen
aan het verpersoonlijken van taalonderwijs.

Voordat we beginnen, wil ik enkele zaken benadrukken. Ten eerste ben ik uitsluitend als student
betrokken aan de universiteit. Ik vervul geen adviserende rol en heb geen invloed op de toekom-
stige vormgeving van uw vakken. Ten tweede is uw deelname geheel vrijwillig, en kunt u zich op
elk gewenst moment terugtrekken uit deze discussie en het onderzoek. Ten derde maakt deze dis-
cussiesessie onderdeel uit van een onderzoek, en zodoende zal wat er ter sprake komt later door mij
geanalyseerd en verwerkt worden binnen de context van mijn scriptie. Alles wat hier besproken
wordt, wordt echter geanonimiseerd véérdat het gebruikt wordt in de analyse. Dat wil zeggen dat
fragmenten die u persoonlijk zouden kunnen identificeren, zoals namen, woonplaatsen, en andere
persoonlijke achtergronden, worden verwijderd voordat ze op enige wijze worden geanalyseerd of
verwerkt in de scriptie.

Om ten behoeve van de analyse later terug te kunnen verwijzen naar onze discussie zou ik graag
een audio-opname van deze sessie maken. Deze opname wordt uitsluitend lokaal opgeslagen op mijn
computer, en door mij gebruikt om achteraf een tekstuele transcriptie te kunnen maken, waarna de
opname wordt verwijderd. Gaat u ermee akkoord dat ik deze sessie opneem?

Tot slot: dit is een discussiesessie, dus iedereen kan vrijelijk op elkaar inhaken, elkaar aanvullen,
vragen stellen, en meningen uiten, en ieders inbreng is even waardevol. Ik fungeer gedurende de
sessie als moderator en leid het gesprek aan de hand van enkele vragen. Om ervoor te zorgen
dat we de belangrijkste onderwerpen binnen de tijd kunnen behandelen, kan het voorkomen dat ik
een gesprek tussentijds moet onderbreken om door te gaan naar een volgend onderwerp of om het
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gesprek terug te leiden naar het te bespreken onderwerp, mocht het daarvan afgeweken zijn.

Openingsvragen (5 min.)

1. We beginnen met een korte zelfintroductie.
(naam, vakgebied, hoofdinteresse binnen Japanstudies)

Introductievragen (10 min.) Over ervaringen met leren en doceren gebruikmakend van
technologie.

2. Gebruikt u zelf weleens bepaalde technologieén ter verdere ontwikkeling van uw
Japanse taalvaardigheid, en waarom?
(hoe past u personalisatie toe; leer-apps op telefoon, games, media, onderzoekstools, online
woordenboeken, etc.; welk effect hebben deze)

Hoofdvragen (35 min.) Over ideeén aangaande nieuwe technologieén voor het doceren en
door studenten laten leren van Japans op de universiteit.

3. Wat ontbreekt er wat u betreft in het bestaande aanbod van technologie ten behoeve van
het leren van de Japanse taal?
(voor studenten/docenten; belang/nut/(on)handigheden van bestaande middelen, aansluiting
op leermoeilijkheden/-sterktes, ondersteuning/persoonlijke begeleiding voor studenten; in welke
Japanse taalverwervingsgebieden is technologie meest behulpzaam,)

4. Als de universiteit aan iedere student Japanstudies een app zou aanbieden, wat zouden dan
behulpzame functionaliteiten van zo'n app kunnen zijn?
(bijv. in relatie tot lesstof, lesvoorbereiding, huiswerk, contact, persoonlijke doelen of moeilijk-
heden/sterktes, en de vraag hiervoor)

5. Uitgaande van een app die over voldoende kennis beschikt: Op wat voor manier ziet u in dat
zo'n app binnen het klaslokaal ingezet zou kunnen worden?
(gelimiteerd tot ‘teksten’, ‘grammatica’ ete.) (rol in relatie tot docent/student, leren in groepen/

alleen; los onderdeel in les of continu gebruik tijdens les)

Ter afsluiting (10 min.) Samenvattende vragen.

6. Denkt u dat de rol van docenten en studenten gaat veranderen in een toekomst met
meer technologieén zoals die we vandaag besproken hebben?

7. Zijn er overige zaken die u nog wilt bespreken?

B.1.1. Scenarios

The following scenarios were prepared to support questions 4 and 5 during the discussion in case
instructors required clarification. Bob’s scenario (Q4.2) was actually used. Names and circumstances
depicted in the scenarios are fictional.

Q4.1 Anna (BA1) moet over twee weken een korte presentatie opnemen in het Japans voor conversa-
tieles. Ze is angstig dat haar Japanse accent niet goed genoeg is. In de les krijgt ze weleens feedback
over haar uitspraak, maar ze weet niet zo goed wat ze moet doen om haar uitspraak te verbeteren. De
docent denkt graag mee en geeft regelmatig tips, maar heeft geen tijd om persoonlijke oefeningen of
begeleiding te bieden, en Anna heeft er moeite mee om zelfstandig de tips van de docent in te passen
in haar agenda en leerschema.

Q4.2 Bob (BA2) is erg geinteresseerd in de Japanse politiek, maar heeft moeite met de taal. Vorige
week kreeg hij zijn tussentoetsresultaten terug van Teksten 2a. Die vielen hem tegen. Bij de toetsinzage
vandaag zijn de vragen besproken die minder goed gingen. Na afloop was Bob echter overweldigd. Hij
weet, niet goed hoe hij de volgende toets beter kan maken en is een hoop motivatie verloren.
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Q5.1 Clara (BA2) is met drie medestudenten in een groepje ingedeeld om samen in de klas een Japans
krantenartikel te vertalen. Er is geen formele rolverdeling afgesproken. Ze merkt echter dat er twee
groepsgenoten zijn die angstig lijken te zijn om fouten te maken, waardoor deze niet goed weten wat
bij te dragen. Ze doet daarom vooral het werk samen met de vierde groepsgenoot.

Q5.2 Dirk (BA2) doet in de conversatieles mee aan een rollenspel. Tussen de karakters in het rol-
lenspel zitten (bewust) sociale statusverschillen, zodat de studenten kunnen oefenen wanneer ze welke
beleefdheidsvormen dienen te gebruiken. Hij heeft echter nooit eerder gesprekken in het Japans gevoerd
met moedertaalsprekers en is ook niet eerder in Japan geweest, en weet niet goed welke vorm wanneer
gewenst is. Daarom houdt hij het tijdens de oefening op de standaard beleefdheidsvorm (desu, masu).

B.2. Quotes Supporting Codes and Themes
Table B.1 displays quotes from the focus group discussion session that support each code identified in
the thematic analysis (see Table 4.1).

Table B.1: Quotes associated with each code. The quotes are from the discussion transcript and are translated from
Dutch to English by the author.
Code Supporting quote

(a) Digital technology to
save time or achieve greater
reach

(b) Coaching role

(c) Community

(d) Motivation

(e) Counterproductive use
of technology

(f) Technology does not fit
curriculum
(g) Counterproductive per-

sonalization

(h) Purposeful avoidance of
technology

(i) Disabling system

(j) Lacking support

(k) Student-instructor rela-
tion

“That’s a tool [FeedbackFruits] that is offered by the university, that allows
you to generate standard feedback yourself [..]. I haven’t tried it myself,
but I’ve heard that, indeed, you can just, react to things in a standardized
way |[..] to save time in that way.”

“[..] and then you return at the coaching function again, so that you on
the one hand have technology that coaches and that tracks ‘Where do you
stand now, where, what is your next step’ and on the other hand instructors
with whom you [the student] are constantly in conversation in the abstract
sense about where you stand right now.”

“[..] you can use technology for that, but you don’t have to, [...] but [..]
connectedness is very important there, I think, for motivation when it comes
to learning.”

“[..] some degree of standardization seems to be taking place, that causes
students to want more exercises, because ‘I want to pass the exam,” and
[they] are indeed not concerned with ‘I want to know how it works, because
I want to know that what I came here for, that’s what I’'m interested in.”
“They [students] don’t necessarily need to sit [in the classroom] to learn
something from me, as long as they are there to learn something from each
other. And that won’t happen if they’re all having a screen on their tables.”
“I think that for many of this kind of applications [..] very often it comes
down to ‘Here we have a nice idea,” but how that fits within the curriculum
or what one is actually going to do with it that reaches a learning goal, that
seems to be lacking a bit.”

“[...] of course it’s very nice if you can provide each student with feedback
for everything they write, but they also need to learn to ask questions about
‘Why wasn’t this a pass’ Or learn that they should go to the Writing Lab.”
“In some lectures this year, I’ve further reduced the PowerPoint presenta-
tions so as to try to have more of a discussion with a, with the students
[.]7

“But, we don’t allow them [students] [to decide for themselves if they attend
lectures or not|, because then they will have a year of study delay and we
don’t get any money.”

“If you would want to integrate such materials, that there are also web
extensions, [..] but [..] how should one integrate such things in lectures [...],
there is a lot lacking there, let’s say in guidance.”

“I think, maybe, the advantage of a digital variant [of a mentor] is that
it is somewhat more approachable, to the extent that it is not an eminent
lecturer who you consequently need to address formally.”




Evaluation Appendix

The below open questions were used in the evaluation questionnaire in Chapter 6. The first question
was asked in the context of the closed Community of Inquiry Survey items.

1. Do you feel that your use of Kamo affected your responses to the above statements, or
that the use of Kamo or similar software would contribute positively or negatively to
any of your responses to the statements? How and why, or why not?

Think about how (software like) Kamo could affect communication and discussion with your instruc-
tors and peers within the course context, and how it could affect how you handle or think about

course contents.

2. Suppose the university grants each student in your study program access to some app,
website, or other software that is supposed to help you study Japanese in a way that
allows you to pursue your own interests and to use your own learning methods or
materials, if you so wish.

What would be helpful functionalities that you would like the software to have for
that purpose?
You may refer to functionalities that already exist in Kamo, but may also come up with your own

ideas or extensions.

3. Do you think such software would fill a gap in the university’s current provision-
ing of software technologies in relation to learning Japanese as a foreign language,
or not? Why?

For example, think about how it may or may not help you in learning Japanese in addition to ex-
isting technologies provided by the university, and whether some areas in language acquisition (e.g.
practicing vocabulary, grammar, spoken or written dialog, etc.) could potentially benefit from the

introduction of some new software technology (or not).

4. Do you think such software could be used well in combination with existing
Japanese language courses and the current curriculum (i.e., like how you used
Kamo in this experiment alongside your courses)? Why or why not?

5. Do you feel that such software might be beneficially used within the classroom
alongside existing instructional methods? How and why, or why not?

6. Do you have any other comments, thoughts, ideas, or suggestions about Kamo, per-
sonalized language education, or this study?
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