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Evaluating ChatGPT in Japanese language education
and essay assessment

Abstract. The relevance of the study stems from the growing need to introduce artificial intelligence into the
educational process, particularly in teaching non-Latin languages, such as Japanese. The combination of optical
character recognition and Al-based analysis opens up new opportunities to improve the efficiency of writing
assessment, the quality of feedback, and the individualisation of learning. This study aimed to investigate the use
of ChatGPT to improve the effectiveness of Japanese language teaching through the automated checking of student
essays. Methodologically, educators used the OCR function of ChatGPT to digitise handwritten student essays, enabling
analysis of grammar, vocabulary, sentence structure, and kanji. A mixed-methods approach was adopted, combining
quantitative error analysis with qualitative insights from instructors. The study revealed that ChatGPT effectively
detected eight major error categories, with the most common being insufficient kanji usage, overuse of basic sentence
structures, and a limited vocabulary range. The tool’s ability to generate instant error summaries and targeted
feedback significantly reduced the time educators spent on marking, ensuring consistent and individualised support
for learners. However, the study also identified limitations, including occasional inaccuracies in OCR processing,
especially for stylised or unclear handwriting. Despite these challenges, the findings suggested that ChatGPT can
serve as a valuable complementary tool to traditional teaching methods, enhancing feedback quality, supporting
differentiated instruction, and promoting learner autonomy. The findings offer practical guidance for language
educators, curriculum designers, and edtech developers seeking to integrate Al into the teaching and assessment of
less commonly taught languages, such as Japanese

Keywords: generative Al; language proficiency evaluation; AI in education; automated feedback; Japanese
language pedagogy

INTRODUCTION

The integration of artificial intelligence (AI) into educa- discussed tools is ChatGPT, a large language model de-
tion has opened new pathways for enhancing teaching veloped by OpenAl, which has shown significant poten-
and learning across disciplines. Among the most widely tial in supporting language acquisition through real-time
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feedback, error correction, and learner engagement. While
much of the discourse around Al in education has focused on
English or widely taught European languages, there remains
limited research on its application in the context of Japa-
nese as a foreign language, particularly in assessing student
writing and supporting educators in managing feedback.

At Nanyang Polytechnic (NYP) in Singapore, students
have the opportunity to study Japanese as an optional elec-
tive. These modules attract self-motivated learners from
various academic backgrounds, creating a dynamic learn-
ing environment where innovation in pedagogy is highly
encouraged. However, Japanese poses unique challeng-
es due to its complex writing systems (hiragana, kataka-
na, and kanji), context-dependent grammar, and nuanced
vocabulary. These challenges often manifest in student
essays, where issues with coherence, kanji accuracy, and
grammar can hinder effective communication.

Recent scholarly efforts have explored the multifac-
eted role of ChatGPT in education, extending beyond sur-
face-level implementation to examine its pedagogical, eth-
ical, and technological implications across diverse learning
contexts. Researchers such as D. Baidoo-Anu & L. Owusu
Ansah (2023) have highlighted the influence of ChatGPT
on academic writing practices, prompting a reconsidera-
tion of assessment and originality in higher education. In
parallel, Y.K. Dwivedi et al. (2021) examined how generative
Al is transforming business education, specifically in terms
of curriculum design and instructional methods. Concerns
about academic integrity have been raised by T. Susnjak &
T.R. McIntosh (2024), who warned of ChatGPT’s potential
to enable Al-assisted cheating, thereby challenging the va-
lidity of traditional assessment models.

Technical studies have also begun to evaluate
ChatGPT’s functional effectiveness in discipline-specific
learning. The model’s perceived educational utility among
pre-service teachers has been explored by M.A. Pesce &
D. Fernandez Blanco (2024), who identified both promise
and scepticism in its classroom applications. Similarly,
I.S. Chaudhry et al. (2023) argued that the emergence of
ChatGPT challenges the effectiveness of traditional per-
formance-based evaluation systems in higher education,
necessitating a fundamental re-evaluation of assessment
methods, academic integrity safeguards, and institutional
policies to ensure the ethical and purposeful integration of
Al tools into learning.

Inclusion and accessibility have also emerged as
themes of interest. G.B. Mohan et al. (2024) proposed that
ChatGPT can support inclusive education by simplifying
complex content. M. Li (2024) demonstrated that ChatGPT
can reliably assist in marking written assessments, particu-
larly subjective tasks such as reflective writing, when guid-
ed by well-crafted prompts and averaged outputs. However,
its limitations in assessing objective or low-quality submis-
sions indicate that it should function as a supporting tool
rather than a sole evaluator. Ethical dimensions and insti-
tutional readiness were explored by F. Kamoun et al. (2024),
who assessed faculty attitudes and concerns regarding the
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integration of ChatGPT into academic workflows. In terms
of instructional innovation, K. Woodruff et al. (2023) con-
tributed to the K-12 discourse by identifying the practi-
cal barriers faced by teachers adopting the tool in early
education. Regional applications have also been studied:
M.T. Pham & T.X.T. Cao (2025) reviewed ChatGPT’s use in
blended language learning in Southeast Asia, noting both
infrastructural challenges and pedagogical gains. K.T. Kot-
sis (2024) critically evaluated ChatGPT’s accuracy in an-
swering science-related conceptual questions, comparing
its output with that of conventional educational tools.
Together, these studies reflect a growing interest in
applying AT and OCR technologies to support Japanese lan-
guage education, particularly in the assessment of hand-
written student work. While significant progress has been
made, ongoing research continues to refine these tools to
better serve the evolving needs of educators and learners.
The research ultimately aimed to evaluate ChatGPT’s po-
tential as a complementary tool to traditional teaching
methods for enhancing student learning outcomes.

MATERIALS AND METHODS

This study employed a mixed-methods research design
to examine the effectiveness of ChatGPT in evaluating
handwritten Japanese essays and supporting educators
through automated feedback. The research was conducted
within the Japanese Optional Elective Level 3 (OE3) mod-
ule at Nanyang Polytechnic, Singapore, and involved 28
student participants from diverse academic backgrounds
who had opted to study Japanese as a foreign language.
As part of the classroom task, students were instructed to
write essays by hand on the topic FAD=A LSV (“My
Birthday”), drawing upon the vocabulary, kanji, and gram-
matical structures acquired during the course. Once col-
lected, the handwritten essays were scanned and digitised
using ChatGPT’s OCR technology, which enabled the text
to be processed in a machine-readable format suitable for
Al-driven analysis. These digitised texts were then ana-
lysed using the GPT-4 version of ChatGPT through a tai-
lored prompt that guided the model to identify common
linguistic issues and generate feedback.

Specifically, the model was instructed to detect
grammatical errors (e.g. misuse of particles, incorrect
verb forms), lexical limitations (such as repetition of ba-
sic vocabulary and lack of variation), syntactic simplicity
(e.g. overuse of elementary sentence patterns), and kan-
ji-related issues (such as the omission or misuse of kanji
characters). Based on this analysis, ChatGPT provided two
forms of feedback: individual feedback tailored to each stu-
dent, offering correction suggestions and learning tips, and
cohort-level summaries that identified frequent errors and
writing trends across the group. A qualitative content anal-
ysis was conducted on the Al-generated feedback to assess
its clarity, specificity, and pedagogical relevance. A quanti-
tative error frequency analysis was employed to categorise
and count the most prevalent types of errors identified by
the model. This methodological combination enabled the
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study to evaluate ChatGPT’s capability not only in iden-
tifying linguistic errors in handwritten Japanese texts but
also in offering meaningful, formative feedback that could
inform instruction and enhance student learning.

During the study, the ChatGPT generative tool (version
GPT-4, developed by OpenAl) was used to analyse digitised
handwritten texts. The model was accessed between April
and September 2024 using a query designed to identify
grammatical errors, repetition of basic vocabulary, simpli-
fied syntactic constructions, and errors in the use of kanji.
The Al-generated feedback included individualised advice
to students as well as generalised error patterns observed
within the sample. The authors of the study were respon-
sible for verifying the content and interpreting the results.
No generative Al tools were used to create visual materials.

RESULTS AND DISCUSSION

This study examined the application of ChatGPT in ana-
lysing handwritten Japanese essays and providing indi-
vidualised and group-level feedback. It contributes to the
growing body of research on Al in education, offering new
insights into its application in the context of Japanese as
a foreign language — an area that remains underexplored.
Nanyang Polytechnic, Singapore, offers four foreign lan-
guages — French, German, Japanese, and Korean — as op-
tional elective modules. Students can choose any of these
languages based on their interests, academic goals, or ca-
reer plans. As these modules are not mandatory, students
who enrol are often assumed to be more intrinsically mo-
tivated than those in compulsory courses. These optional
electives, commonly referred to as OEs, provide students
with the flexibility to explore subjects beyond their core
curriculum. They also bring together learners from vari-
ous schools across the polytechnic, including the School
of Engineering, Applied Sciences, Information Technolo-
gy, Business Management, Health and Social Sciences, and
Design and Media. This diversity contributes to a rich and
engaging learning environment built around a shared in-
terest in language learning.

The OE modules are structured across four levels.
Levels 1 and 2 offer two-hour weekly sessions and carry
two credits, while Levels 3 and 4 involve four-hour weekly
classes and are worth four credits. Since October 2022, the
Centre for Innovation and Life Skills (CILS) has adopted a
hybrid teaching format for these modules, with 40% of ses-
sions conducted live online and 60% held in person. This
blended approach aims to enhance flexibility, promote ac-
tive engagement, and better prepare students for a future
shaped by remote work and digital collaboration.

The integration of Al tools such as ChatGPT for assess-
ing handwritten essays offers several pedagogical benefits.
Firstly, the use of optical character recognition (OCR) tech-
nology ensures that handwritten submissions are accurate-
ly digitised, minimising the risk of transcription errors that
could arise from manual input. This allows instructors to fo-
cus on providing meaningful feedback rather than spending
time on basic transcription tasks. Secondly, the AI’s ability
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to generate personalised comments and suggestions for im-
provement ensures that students receive targeted feedback
specific to their language proficiency level. This individu-
alised approach aligns with best practices in language edu-
cation, where tailored feedback is recognised as a key factor
in learner development. Furthermore, the automated anal-
ysis of essays enables consistent and unbiased assessment,
thereby reducing the likelihood of subjective grading dis-
crepancies. The scalability of Al-assisted assessment also
makes it feasible for educators to efficiently manage large
class sizes without compromising the quality of feedback.

Despite its advantages, the use of Al tools for assessing
handwritten essays also presents several challenges. One
primary concern is the accuracy of OCR technology, which
can struggle with poorly written or stylised handwriting,
resulting in incorrect transcriptions. Additionally, while
ChatGPT can provide relevant feedback, there is a risk that
its suggestions may not always align with the instructor’s
pedagogical intentions - particularly if the Al-generated
feedback is overly generalised or contextually inaccurate.
Educators must, therefore, maintain oversight of the AI's
feedback to ensure that it aligns with course objectives.
Another significant challenge involves the ethical consid-
eration of data privacy, as student essays uploaded to an Al
system must be handled in compliance with institutional
data protection policies. Lastly, there is the potential for
over-reliance on Al-generated feedback, which may reduce
the instructor’s direct engagement with student writing
and limit the development of critical teacher-student in-
teractions in language learning.

A practical demonstration of Al-assisted text recog-
nition and transcription in the Japanese Optional Elective
Level 3 course involved a handwritten essay by Student A
on the topic “FADTzAL LSV (“My Birthday”). This essay
was uploaded to ChatGPT, where OCR technology accu-
rately converted the handwritten text into a digital format.
Figure 1 demonstrates that the digital transcription close-
ly matches the original handwritten content, achieving a
99% accuracy rate. This high level of accuracy highlights
the reliability of Al tools in digitising student submissions,
preserving textual integrity while enabling efficient pro-
cessing and feedback generation. Figure 2 presents another
example of Al-assisted text recognition and transcription
applied to a handwritten Japanese essay submitted by
Student B, focusing on the same topic, “FADF=ALLSV”
(“My Birthday”). The handwritten text was digitised by
ChatGPT, resulting in a digital transcription displayed on
the right. Unlike the previous example with a 99% match,
this transcription achieved approximately 90% accuracy,
as shown in Figure 2. The highlighted sections in the dig-
ital text reveal discrepancies, such as incorrect or missing
characters, which reflect the limitations of OCR technol-
ogy in accurately recognising handwritten text — particu-
larly when dealing with variations in handwriting style,
character spacing, or alignment. These errors underscore
the importance of maintaining instructor oversight when
utilising Al tools for educational assessment, as automated



M. Shchedrina &Y.M.J. Yip

transcription can misinterpret student input, potentially  optimise OCR performance. This example provides a criti-
compromising the quality of feedback. The reduced accu- cal perspective on the reliability of Al-assisted assessment,
racy in this case also emphasises the need for consistent illustrating that while technology can significantly enhance
handwriting standards or preprocessing techniques to  assessment efficiency, it is not without its limitations.

Essay of Student A
The student chose the topic FAD 7= A L & 5 U

ey
i an essay of one of the topics below. At least 12 18ntences.
HAEA (P ROE)
VORALLIT (DELO AL LS

ropie_FOALRUS

$uis Py by FY5h2000 = 7 TP RUF Iy JOZFETT.
€Y 12 23V A 0 Ba . ESRATRIRAY MEBOFETT,
FuoZAL 3V IE 38 e g IOEEREIANETT,
FutrEp  d 031 A—Fr-FXE T hozs. i RRERBICA—F v — FRTEVELE.
|Zh A5 helksd Wt as & .5-/vb 1783 FNHS. IESERNSIBWOS — AV BETESELE.
LZLk, |:> EIBEDRELBOERAD, S—AVEETERELISLETT.
Ze13b2nh AN HNILRA S-A BiE et s AREHT. NSADCHEELE,
Lle Ak, HSATOMRBIEAFLT, ELMOLTT.
EAE#bLT ATATIZ VEELL, HET. WEBHMWORCRDET,
ASArDAR 1 AX LT Lo HETE. BHr—FEHOT, BESLROBEBERVELR,
Bry bELES B AQFIS I PR, LT, WEIRICTLEY bEBFELE.
121347 M-k b e \DEILSI KOSV R mmmausmmmr.
Ub LRk, |
ZUT. AT 4 hu e LY R g S Bpitik. @@% [ﬁﬁ]@]ﬁ@h

FuDALCSY P LTt DL EENB TS,

Figure 1. Essay by Student A and its transcribed version by ChatGPT
Source: ChatGPT

Essay of Student B

The student chose the topic FAD A L £ 5 U

R 5 bl LB AL £ 3WIEERIZLTOET,
S : BT EELEEMBOD L 5L BT LE Y FAED
LATT.

FALESTENS ERDRLES YERY™, K

b< Y LET,
‘ if:‘%b"‘;tll/t‘y FEEST
AT AL =

BERAEE SR LRSS ZTREDKFERIFATT,
b Bk h LTk, i FEADEALESUEIMEL ELVvo L £I212EVET,
20 kALY Tk 2y ] ﬁ?s;t_}:b‘f: LBKWIELTHDKSIICr—*%F
F2C whp Y BLT 2 °
RO & KELBEL-LElLBELbLELET,
LT : 5 BOEAL & STIZIEEL A
EX AT TR & it OIS i ATk EREOERFEALLSUTHY. DELOCAE
PE s o : WZBH B LUTHYET.
MEEOBESVLLYSIZELEDTLET,

: g = AL ESURNELPRESHSOHLL & 50Y

MR LEE N 5 R— b ENALBENTEIDTETHELRDE

" ~90% match

Figure 2. Essay by Student B and its transcribed version by ChatGPT

Source: ChatGPT

Essay of Student C
The student chose the topic FAD 7=A/ L £ 5 U
"'"‘i"—“Li‘&”‘”— OFALEITIELY SN2 3SAICETY .

P ‘ CLELSDHET, LLEBRADIBITEELE,

FUD AU B Cp3 W2 IECW IR LTS TT _ — < ¢
U3 ORET, LAATS KtaD3 SICEE LT, HABL DL &ISVHTIRAERAT, F—FEfs

HATOLIC VTR RN T s R R | k=N
LR RETABOLOT TS . —] BEELEEALEEENELEeELLLELE,
R LTS H5 B HEUHESERIVELTE. I\-E-(Dﬁ&‘t‘. Bt HiZh 2 TITE VT i— Rz

AOBET LT (5 A P TEAD Fo-HITVESL T
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ERTEg R T R R T EL T,

OLEIC T RERAT VL% e AELTE .,
FADERTOS METELALD EBGORL . 7|

L.
\—l/ﬁr:e LWEHWENST. LTI EAETEL %
DHELT=,

EHEBERAIITAAESBIFELE,

Wo LEIZTHAAEIAT, KuEfELR,
e BDOELELFETELAEDESHLELT:,
S ysIc i diie, LS Liz3BIzARYELE,
FOVIRETS ol T T, HOVFETHLEDOLA-ETT,

~99% matech

Figure 3. Essay by Student C and its transcribed version by ChatGPT

Source: ChatGPT
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The high accuracy is evident in the minimal discrep-
ancies between the handwritten text and the digital output
presented in Figure 3, with only a minor difference high-
lighted in the phrase “[&M>TIZ” (mistakenly digitised),
reflecting the system’s capacity to accurately recognise
and replicate student writing. The result further supports
the argument that Al-driven transcription can significantly
enhance assessment efficiency, reducing the manual effort
required for text digitisation while preserving the authen-
ticity of student submissions.

The text recognition applied to a handwritten Jap-
anese essay by Student D achieved approximately 99%
transcription accuracy using ChatGPT, as illustrated in
Figure 4. While the digital text closely mirrors the hand-
written version, a notable discrepancy is observed in the

Essay of Student D
The student chose the toplc MDA

DDA TE I T

w:.@_—-—4

ﬁrgmﬂ_i—mi
FLER _ibf_o ’Vf"‘-# =

ool . e o ()3 o’iwo

transcription of the phrase “TL7=” (highlighted in red),
where the OCR technology has incorrectly added unnec-
essary symbols (**). This inaccuracy likely resulted from
the misinterpretation of handwriting characteristics, such
as excessive spacing, overlapping strokes, or stray marks,
which the OCR system misidentified as additional charac-
ters. Such minor but significant deviations highlight the
need for careful oversight when using AI-driven OCR for ed-
ucational purposes, ensuring that automated transcriptions
are verified for accuracy before being used for feedback or
assessment. This example illustrates that even with a high
overall accuracy rate, minor recognition errors can occur,
potentially altering the intended meaning of the student’s
text, thus emphasising the importance of maintaining in-
structor validation in Al-assisted assessment workflows.

C&3U
HELOEALLES T LY 312
L3 &LABLTT, bizLDEL
EbFEEOLWERWNWY 2O LA
TTLEEHELE™, a—E—%
DHEL=, OHFMLROB™, &
HEBRELYICAURLBLY S

B RACLEY

~99% maftch

Figure 4. Essay by Student D and its transcribed version by ChatGPT

Source: ChatGPT

The findings indicate that ChatGPT performs well
in identifying a range of surface-level language errors
in handwritten Japanese essays, particularly those relat-
ed to grammar, vocabulary use, and sentence structure.
For instance, the tool successfully flags incorrect verb
conjugations,such as f=_XZFE 9 TL7= instead of the correct
f=~_ZFELT=, or the misuse of particles, such as A% in place
of I& (e.g. =LA EETT instead of HI=LIFHETY).
It also detects the overuse of basic expressions such as
=LY or HLILLY without lexical variation, encouraging
students to diversify their vocabulary. Similarly, insuffi-
cient use of kanji (e.g. writing 7=A/L &5 entirely in hi-
ragana instead of the expected 4 B) is identified as an
area for improvement. These capabilities demonstrate the
model’s utility in providing consistent and timely feed-
back on recurring linguistic patterns, particularly in be-
ginner- and intermediate-level writing.

However, the study reveals several limitations in
ChatGPT’s ability to accurately assess context-dependent
or stylistically flexible language use. In some cases, the
model incorrectly flags idiomatic or casual expressions
as errors, such as Uo#H1a or &ALL43, even when they
are appropriately used in informal narratives. Moreover,
OCR-related errors result in the misreading of handwritten
characters; for example, ¥3 may be misrecognised as &, or
the kanji & might be transcribed incorrectly due to stroke
overlap or spacing inconsistencies. Such misreadings can
lead to false feedback or overlooked mistakes, highlighting
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the risk of relying solely on automated transcription with-
out human verification. These findings emphasise the con-
tinued need for educator supervision to validate Al output
and maintain alignment with the learner’s intended mean-
ing and writing style.

Beyond structural accuracy, ChatGPT also demon-
strates a limited ability to assess higherorder writing fea-
tures, such as tone, creativity, and cohesion. For example, it
may not recognise inconsistencies in register within a sin-
gle essay (e.g. switching between T9 &9 form and plain
form: SN LM >1=T9, TH. 1ad> L), or fail to comment on
the appropriateness of emotional expressions in contextu-
ally richwriting. In narrative essays such as fAD A/ L &S5,
students may include personal reflections, humour, or
cultural references that the AI cannot meaningfully in-
terpret or evaluate. Additionally, the tool does not assess
coherence or flow between paragraphs, which are critical
in longer written compositions. These limitations suggest
that while ChatGPT enhances efficiency in detecting for-
mal errors, it should function as a supplementary resource
to human assessment, ensuring that language learning re-
mains both accurate and pedagogically holistic.

Unexpectedly, while OCR-assisted transcription
achieved high accuracy rates (approximately 90%-99%)
in most cases, notable discrepancies were observed in
instances involving irregular handwriting styles or poor-
ly spaced characters, such as the misreading of TL7¥= or
the misidentification of ¥ as &. These errors underscore



the limitations of OCR in handling nonstandardised
scripts and suggest that visual noise — such as overlap-
ping strokes or stray marks, can distort recognition accu-
racy. Moreover, ChatGPT occasionally flagged idiomatic
or informal expressions (e.g. L+ #1413, &AL<43) as incor-
rect despite their appropriateness in narrative contexts,
revealing a lack of contextual and stylistic sensitivity.
These findings may be attributed to the model’s train-
ing on formal text corpora and insufficient exposure to
learner-specific or culturally embedded language usage,
thereby highlighting the need for human oversight in in-
terpreting nuanced writing features.

This study demonstrates that ChatGPT, combined
with OCR technology, can assist in identifying common
language errors in handwritten Japanese essays, making it
a useful tool for language instructors. It offers a practical
method for quickly converting handwritten texts into dig-
ital form and providing students with individualised feed-
back. This approach is particularly beneficial in large or
hybrid classes, where instructors may not have the capac-
ity to offer detailed feedback to every student. At the same
time, the results underscore the limitations of Al, such as
difficulties with informal language or unclear handwriting,
reinforcing the importance of teacher review to ensure ac-
curate and meaningful feedback.

Based on the findings of this study, several policy-lev-
el recommendations can be made to support the effective
and ethical integration of Al tools in language education.
First, institutions should consider incorporating Al-assist-
ed assessment technologies — such as ChatGPT in combi-
nation with OCR - into their official teaching and evalua-
tion frameworks. This integration can enhance assessment
efficiency and improve the quality of feedback. To ensure
consistency and accountability, it is essential to develop
institutional guidelines that define the scope of Al use,
including when and how Al-generated feedback should
be reviewed or supplemented by instructors. Second, data
privacy and student consent protocols must be established
and aligned with national and institutional data protection
standards. Given that student work is uploaded and pro-
cessed through Al systems, policies should clearly address
the storage, sharing, and deletion of student-generated
content to safeguard personal information.

Finally, professional development programmes should
be offered to educators to strengthen their digital literacy
and equip them with the skills needed to critically evaluate
and interpret Algenerated outputs. This will help maintain
the balance between automation and pedagogical intent,
ensuring that Al remains a support tool rather than a re-
placement for human feedback in educational assessment.
While the study demonstrates the potential of ChatGPT
and OCR technology in supporting language assessment,
several gaps remain. Notably, the system struggles with in-
formal expressions, creative writing elements, and varied
handwriting styles, raising questions about its applicability
across diverse learner populations and writing genres. This
study demonstrates that ChatGPT holds significant promise
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asasupport tool for language educators assessing handwrit-
ten Japanese essays, particularly at beginner and interme-
diate levels. As no existing studies were found that directly
explore ChatGPT’s application to handwritten Japanese as
a foreign language, this research addresses a clear gap in
Al-assisted language assessment and contributes original
evidence from a linguistically underrepresented context.

The institutional push towards AI-enhanced formative
assessment is further evidenced in national policy develop-
ments. Singapore’s National Al Strategy 2.0 prioritises the
development of human-centric Al applications in educa-
tion to improve instructional effectiveness and learner out-
comes (Smart Nation and Digital Government Office, 2023).
In alignment with this, the Ministry of Education (2023)
advocates for the responsible use of Al to support differen-
tiated instruction and reduce teacher workload.

In the evolving field of Japanese language education,
researchers have been exploring the integration of Al and
OCR technologies to improve the assessment and support
of student writing. Y. Jing (2020) highlighted the poten-
tial of natural language processing (NLP) in personalising
learning experiences and enhancing teaching efficiency
in Japanese instruction. Similarly, W. Huang (2020) devel-
oped a machine learning-based scoring system focused
on lexical and grammatical features to assist learners in
developing their writing proficiency. P. Taele et al. (2025)
introduced the “Kanji Workbook”, an intelligent tutoring
system designed to simulate teacher feedback and guide
students in mastering kanji characters. These innovations
reflect a growing recognition of AI’s role in supplementing
traditional language instruction through automated sup-
port tools. Building on this trajectory, the present study ex-
tends the discussion by applying ChatGPT to handwritten
Japanese essays — an area previously underexplored. Unlike
systems that rely solely on rule-based scoring or fixed fea-
ture analysis, ChatGPT provides dynamic, context-sensi-
tive feedback, supporting both grammatical accuracy and
learner reflection. By evaluating how ChatGPT responds to
authentic handwritten texts, this research offers pedagog-
ically meaningful insights and underscores the importance
of balancing automation with instructional sensitivity in
Al-mediated language learning environments.

Building on the conceptual research of J. Li et al. (2024),
which outlined ChatGPT’s potential in second language
(L2) writing — from feedback and assessment to collabo-
rative learning - this study offers classroom-based valida-
tion. It affirms J. Li’s vision of ChatGPT as a feedback and
assessment tool while advancing the discourse by examin-
ing how the model performs with handwritten input. No-
tably, it identifies limitations in ChatGPT’s capacity to in-
terpret stylistic nuance and context, thereby contributing a
balanced and practice-oriented perspective to the growing
field of Al-enhanced language education.

Other recent studies support the relevance of ChatGPT
across broader educational domains. T. Aydin Yildiz (2024)
demonstrated its role in fostering 21%-century teach-
ing skills, while the present study shows its utility from
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the learner’s perspective, reinforcing ChatGPT’s value
across the teaching-learning spectrum. Similarly, J. Ili¢ et
al’s (2024) review of Al in higher STEM education high-
lights personalisation and engagement - two features ech-
oed in the feedback capabilities observed in this research.
Technologically, this study differs from the JESS system
developed by T. Ishioka & M. Kameda (2004), which scores
Japanese essays based on fixed metrics such as structure,
vocabulary complexity, and passive constructions, inde-
pendent of human input. In contrast, ChatGPT offers dy-
namic, interactive feedback, functioning not as a replace-
ment for educators but as a supplementary tool to support
formative assessment and reflective learning.

C. Tsai’s (2024) study using convolutional neural
networks (CNNs) to recognise Japanese characters com-
plements this study by addressing another facet of hand-
written text processing. While Tsai emphasises technical
recognition accuracy, the present research approaches
handwritten language from an instructional feedback per-
spective. Together, these studies highlight the multifacet-
ed benefits of Al: precise character-level recognition and
meaningful, pedagogically relevant feedback at the learn-
er level. Thus, this study aligns with concerns raised by
O. ZawackiRichter et al. (2024), who critiqued the domi-
nance of STEM-driven, theory-light AIEd research. By pre-
senting a theory-informed, classroom-tested use case of
ChatGPT, this research exemplifies how Al can be thought-
fully integrated into pedagogical practice. It underscores
the importance of maintaining a learner-centred and ed-
ucator-guided approach to AI deployment — one that en-
hances rather than replaces human interaction.

Therefore, this study builds on prior research by
demonstrating ChatGPT’s potential as a valuable tool for
educators in assessing handwritten Japanese essays, pro-
viding dynamic, contextsensitive feedback that surpasses
the limitations of rule-based systems. It highlights how
ChatGPT can support teachers in delivering timely, forma-
tive insights while preserving the educator’s central role in
guiding student learning and interpretation.

CONCLUSIONS
The study found that ChatGPT is a valuable tool for ana-
lysing students’ handwritten essays in Japanese, offering
both individualised and cohort-level feedback that can
support more targeted and efficient language instruction.
Through its evaluation, ChatGPT consistently identified
eight recurring categories of language difficulties: lim-
ited or incorrect use of kanji, grammatical errors (espe-
cially with particles and verb tenses), basic and repetitive
sentence structures, narrow vocabulary range, spelling
and phonetic transcription errors, redundancy, incoher-
ent phrasing, and inappropriate contextual usage. Quan-
titative analysis showed that the most frequent issues
were the lack of kanji (25%), overuse of basic sentence
structures (20%), and limited vocabulary (15%). These
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were followed by repetition (10%), grammatical issues
(10%), misused words (10%), tense inconsistency (5%),
and redundancy (5%). ChatGPT’s ability to highlight these
patterns enabled teachers not only to address individual
learning gaps but also to make data-informed decisions
on adjusting instruction at the group level. Additionally,
ChatGPT’s rapid generation of error summaries and sug-
gested improvements helped reduce the time educators
spent on marking, while enhancing the quality and con-
sistency of feedback. Teachers were able to track common
trends, observe progression across drafts, and design sup-
plementary exercises targeting frequently occurring issues.
However, the research also noted limitations: ChatGPT was
not capable of assessing students’ emotional engagement,
creativity, or psychological factors, all of which can influ-
ence language performance. Therefore, the integration
of Al proved most effective when combined with teach-
ers’ professional judgement and pedagogical expertise.

Overall, the findings suggest that ChatGPT can sig-
nificantly optimise the essay feedback process, enhance
learners’ awareness of their own mistakes, and contribute
to more personalised and responsive language education
when used as a complementary tool rather than a replace-
ment for human instruction. The results underscore the
pedagogical potential of generative Al to support forma-
tive assessment through personalised, timely feedback,
while also prompting critical reflection on the role of hu-
man-Al collaboration in instructional design. Notably, the
study identifies key technological limitations, such as OCR
sensitivity to handwriting variation, which may affect tran-
scription accuracy and, consequently, the reliability of as-
sessment. Ethical considerations surrounding student data
privacy and the potential for pedagogical over-reliance
on Al further emphasise the necessity of instructor over-
sight. In addition, the research highlights the imperative
of strengthening digital competence among educators to
ensure the informed and responsible adoption of Al tools.
Despite promising results, further research is required to
better understand ChatGPT’s effectiveness and limitations
in supporting educators, including its performance across
various languages and scripts, the long-term impact of
Al-assisted feedback, and user perceptions compared to
human evaluation. Interdisciplinary efforts are also need-
ed to improve OCR accuracy, integrate Al into institutional
assessment frameworks, and ensure alignment with ethi-
cal, legal, and pedagogical standards.

ACKNOWLEDGEMENTS
None.
FUNDING
None.
CONFLICT OF INTEREST
None.



M. Shchedrina &Y.M.J. Yip

REFERENCES

[1] Aydin Yildiz, T. (2024). Exploring the impact of ChatGPT on improving 21%t-century skills for future English teachers
during lesson planning. Computers in the Schools, 1-24. doi: 10.1080/07380569.2024.2429534.

[2] Baidoo-Anu,D., & Owusu Ansah,L.(2023).Education in the era of generative artificial intelligence (AI): Understanding
the potential benefits of ChatGPT in promoting teaching and learning. Journal of Al, 7(1), 52-62. doi: 10.61969/
jai.1337500.

[3] Chaudhry,.S., Sarwary, S.A.M., El Refae, G.A., & Chabchoub, H. (2023). Time to revisit existing student’s performance
evaluation approach in higher education sector in a new era of ChatGPT - a case study. Cogent Education, 10(1),
article number 2210461. doi: 10.1080/2331186X.2023.2210461.

[4] Dwivedi, Y.K., et al. (2021). Artificial Intelligence (AI): Multidisciplinary perspectives on emerging challenges,
opportunities, and agenda for research, practice and policy. International Journal of Information Management, 57,
article number 101994. doi: 10.1016/j.ijinfomgt.2019.08.002.

[5] Huang, W. (2020). Machine learning approach of Japanese composition scoring and writing aided system’s design.
arXiv Preprint, 225-230. doi: 10.48550/arXiv.2008.11488.

[6] Tli¢,]., Ivanovi¢, M., & Klasnja-Milicevié, A. (2024). The impact of ChatGPT on student learning experience in higher
STEM education: A systematic literature review. In 2024 21* International conference on information technology based
higher education and training (ITHET) (pp. 1-9). Paris: IEEE. doi: 10.1109/ITHET61869.2024.10837649.

[7] Ishioka,T., & Kameda, M. (2004). Automated Japanese essay scoring system: Jess. In Proceedings of the 21 international
conference on computational linguistics and 44" annual meeting of the association for computational linguistics (pp. 4-8).
Zaragoza: IEEE. doi: 10.1109/DEXA.2004.1333440.

[8] Jing,Y.(2020).Research onthe application of artificial intelligence natural language processing technologyin Japanese
teaching. Journal of Physics: Conference Series, 1682, article number 012081. doi: 10.1088/1742-6596/1682/1/012081.

[9] Kamoun, F., El Ayeb, W., Jabri, L., Sifi, S., & Igbal, F. (2024). Exploring students’ and faculty’s knowledge, attitudes,
and perceptions towards ChatGPT: A cross-sectional empirical study. Journal of Information Technology Education:
Research, 23, article number 4. doi: 10.28945/5239.

[10] Kotsis, K.T.(2024). Correcting students’ misconceptions in physics using experiments designed by ChatGPT. European
Journal of Contemporary Education and E-Learning, 2(2), 83-100. doi: 10.59324/ejceel.2024.2(2).07.

[11] Li,J.,Jangamreddy, N.K., Hisamoto, R., Bhansali, R., Dyda, A., Zaphir, L., & Glencross, M. (2024). Al-assisted marking:
Functionality and limitations of ChatGPT in written assessment evaluation. Australasian Journal of Educational
Technology, 40(5), 56-72. doi: 10.14742/ajet.9463.

[12] Li, M. (2024). Leveraging ChatGPT for second language writing feedback and assessment. International Journal
of Computer-Assisted Language Learning and Teaching, 14(2), 1-11. doi: 10.4018/IJCALLT.360382.

[13] Ministry of Education. (2023). Retrieved from https://www.moe.gov.sg.

[14] Mohan, G.B.,Kumar, R.P.,Krishh, P.V.,Keerthinathan, A., Lavanya, G., Meghana, M.K.U., Sulthana, S., & Doss, S. (2024).
An analysis of large language models: Their impact and potential applications. Knowledge and Information Systems,
66, 5047-5070. doi: 10.1007/s10115-024-02120-8.

[15] Pesce, M.A., & Fernandez Blanco, D. (2024). Perceptions of pre-service teachers on the use of ChatGPT during their
training and the future implications for their future role in high schools: A research in progress. Research Square,
1-28. doi: 10.21203/rs.3.rs-4542918/v1.

[16] Pham, M.T., & Cao, T.X.T. (2025). The practice of ChatGPT in English teaching and learning in Vietnam: A systematic
review. International Journal of TESOL & Education, 5(1), 50-70. doi: 10.54855/ijte.25513.

[17] Smart Nation and Digital Government Office. (2023). Retrieved from https://file.go.gov.sg/nais2023.pdf.

[18] Susnjak, T., & McIntosh, T.R. (2024). ChatGPT: The end of online exam integrity?. Education Sciences, 14(6), article
number 656. doi: 10.3390/educscil4060656.

[19] Taele, P., Koh, J.I., & Hammond, T. (2020). Kanji workbook: A writing-based intelligent tutoring system for learning
proper Japanese kanji writing technique with instructor-emulated assessment. In Proceedings of the AAAI conference
on Artificial Intelligence (vol. 34(08), pp. 13382-13389). Washington: AAAI Press. doi: 10.1609/aaai.v34i08.7053

[20] Tsai, C. (2016). Recognizing handwritten Japanese characters using deep convolutional neural networks. Retrieved
from https://cs231n.stanford.edu/reports/2016/pdfs/262_Report.pdf.

[21] Woodruff, K., Hutson, J., & Arnone, K. (2023). Perceptions and barriers to adopting artificial intelligence
in K-12 education: A survey of educators in fifty states. In Reimagining education: The role of e-learning, creativity,
and technology in the post-pandemic era. InTechOpen. doi: 10.5772/intechopen.1002741.

[22] Zawacki-Richter, O., Marin, V.I., Bond, M., & Gouverneur, F. (2019). Systematic review of research on artificial
intelligence applications in higher education — where are the educators?. International Journal of Educational
Technology in Higher Education, 16(1), article number 39. doi: 10.1186/s41239-019-0171-0.

Scientia et Societus, Vol. 4, No. 2, 2025

35


https://doi.org/10.1080/07380569.2024.2429534
https://www.researchgate.net/publication/369385210_Education_in_the_Era_of_Generative_Artificial_Intelligence_AI_Understanding_the_Potential_Benefits_of_ChatGPT_in_Promoting_Teaching_and_Learning
https://www.researchgate.net/publication/369385210_Education_in_the_Era_of_Generative_Artificial_Intelligence_AI_Understanding_the_Potential_Benefits_of_ChatGPT_in_Promoting_Teaching_and_Learning
https://doi.org/10.1080/2331186X.2023.2210461
https://doi.org/10.1016/j.ijinfomgt.2019.08.002
https://doi.org/10.48550/arXiv.2008.11488
https://doi.org/10.1109/ITHET61869.2024.10837649
https://doi.org/10.1109/DEXA.2004.1333440
https://doi.org/10.1088/1742-6596/1682/1/012081
https://doi.org/10.28945/5239
https://doi.org/10.59324/ejceel.2024.2(2).07
https://doi.org/10.14742/ajet.9463
https://doi.org/10.4018/IJCALLT.360382
https://www.moe.gov.sg
https://doi.org/10.1007/s10115-024-02120-8
https://doi.org/10.21203/rs.3.rs-4542918/v1
https://doi.org/10.54855/ijte.25513
https://file.go.gov.sg/nais2023.pdf
https://doi.org/10.3390/educsci14060656
https://doi.org/10.1609/aaai.v34i08.7053
https://cs231n.stanford.edu/reports/2016/pdfs/262_Report.pdf
https://doi.org/10.5772/intechopen.1002741
https://doi.org/10.1186/s41239-019-0171-0

36

Evaluating ChatGPT in Japanese language education...

Mapis LLlegpiHa

AcnipaHT, BMKnagau

IHCTUTYT BMLWOI OCBITM HauioHanbHOT akagemil negaroriyHnx HayK YKpaiHu
01014, Byn. bacTtioHHa, 9, m. KniB, YKpaiHa

HaHbAHCbKa nonitexHika

569830, npocn. AHr Mo Kio, 180, m. Cinranyp, CiHranyp
https://orcid.org/0000-0002-0214-2024

KOe MaH Axyai In

Crapwwun Buknagay

HaHbAHCbKa nonitexHika

569830, npocn. AHr Mo Kio, 180, m. CiHranyp, CiHranyp
https://orcid.org/0009-0002-3377-6609

OuiHtoBaHHA ChatGPT y BuknagaHHI AINOHCbKOI MOBM
Ta nepesipuji ece

AHOTALifl. AKTyalbHICTb JOCTIIKEHHSI 3yMOBJIEHA 3POCTAIOYOI0 MOTPEBGOI0 Y BIPOBAIKEHHI IITYYHOTO iHTENEeKTY
B OCBITHI}l IIpoliec, 30KpeMa y BUKJIaJaHHi MOB i3 HeJaTMHCbKMM IIMCbMOM, SIK-OT STIOHCbKa. [Io€IHAHHS ONTUYHOTO
pO3Mi3HaBaHHSI CMMBOJIIB i aHami3y Ha 6a3i Il BinkpuBae HOBi MOKIMBOCTI [T MigBUIIEeHHST e()eKTUBHOCTI MepeBipKu
MMCbMOBUX POOIT, IKOCTi 3BOPOTHOTO 3B’SI3Ky Ta iHAMBigyasizalii HaBuaHHSA. MeTOIO MOCTiIKEeHHSI OYJI0 BUBYEHHS
MokauBocTeit BukopuctaHHs ChatGPT pjis migBuineHHSI e@eKTMBHOCTI BUKIALAHHS SITOHCHKOI MOBM IUISIXOM
aBTOMAaTM30BAHOI IepeBipKM CTYLEHTChbKMX ece. Y MeTOLOJNOTiYHOMY IUIaHi BUKIamadi Bukopucranu ChatGPT mis
oundpyBaHHS PYKOMMUCHUX ece CTYHAEeHTIB, IO JO3BOAMIO MPOaHANi3yBaTM IPaMaTUKY, JEKCUKY, CTPYKTYpy peueHb
i BXXMBaHHS KaHMIXKi. By/lo 3acTocOBaHO 3MilllaHMI MiAXiA: KiIbKiCHUIA aHasi3 TUTIOBUX MOMMJIOK MTOEIHAHO 3 SIKiCHOIO
OIiIHKOI BUK/IamauiB. PesynabTaTy moctigkeHHs mokaszany, mo ChatGPT edekTuBHO imeHTU(iKye BiciM OCHOBHUX
KaTeropiit MOMWJIOK, 30KpeMa HeHOCTaTHE BMKOPUCTAHHSI KaHIPKi, HAZMipHe 3aCTOCYBaHHSI 0a30BMX TpaMaTUUYHUX
KOHCTPYKIIii i 06MekeHMit TeKCMIHMI 3amac. 31aTHICTh iHCTPYMeHTa CTBOPIOBATY MUTTEBI pe3ioMe MOMMJIOK i HaZaBaTu
LiTbOBUIT 3BOPOTHUIT 3B’SI30K CYTTEBO 3MEHIIMJIA Yac TepeBipky, 3ab6e3meuyiouy IMOCTiIOBHY Ta IepCOHaTi30BaHy
MiATPUMKY CTYyAeHTiB. PesynabTaTt cBiguaTh mnpo te, mo ChatGPT Moxe CTaTy IiHHUM JOMOBHEHHSM [0 TPagULIiTHUX
MEeTOZiB BUKIaAaHHS, TOKPAIIYI0UM SIKiCTh 3BOPOTHOTO 3B’SI13KY, iATpUMYI0ouK AvidepeHIifioBaHe HABYaHHS Ta CIIPUSIOUN
aBTOHOMii 3706yBaviB ocBiTH. OTpMMaHi BMCHOBKM MOXKYTb CTaTM KOPMCHMMM JI1 BUKIALAUiB MOB, PO3POOHUKIB
HaBUaIbHMX Iporpam i ¢haxiBIliB 3 OCBITHIX TEeXHOJOTIA, SIKi IPAarHyTh iHTEIPYBaTU WITYUHMIT iHTEIEKT Y BUK/IAIaHHS Ta
OLIiHIOBaHHS PiJKOBXMBAHMX MOB, 30KpeMa SIMOHCHKO1

KnouoBi c/0Ba: reHepaTuBHMIT IITYYHMIT iHTEIEKT; OIiHIOBAHHS MOBHMX 3HaHb; IIII B OCBiTi; aBTOMaTM30BaHMI1
3BOPOTHMI 3B’I30K; METOIMKA BUK/IAJaHHS ITIOHCHKOT MOBM
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