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Abstract

The use of chatbots in language learning has evolved significantly since the 1960s, becoming
more sophisticated platforms as generative Al emerged. These tools now simulate natural
conversations, adapting to individual learners' needs, including those studying Chinese. Our
study explores how learners can use specific prompts to engage Large Language Models
(LLM) as personalized chatbots, aiming to target their language level based on the Common
European Framework of Reference for Languages (CEFR) and the European Benchmarking
Chinese Language (EBCL) project. Focusing on Al, Al+ and A2 levels, we examine the
teaching of Chinese, which presents unique challenges due to its logographic writing system.
Our goal is to develop prompts that integrate oral and written skills, using high-frequency
character lists and controlling oral lexical productions. These tools, powered by generative Al,
aim to enhance language practice by crossing lexical and sinographic recurrence. While
generative Al shows potential as a personalized tutor, further evaluation is needed to assess
its effectiveness. We conducted a systematic series of experiments using ChatGPT models to
evaluate their adherence to constraints specified in the prompts. The results indicate that
incorporating level Al and Al+ characters, along with the associated reference list,
significantly enhances compliance with the EBCL character set. Properly prompted, LLMs
can increase exposure to the target language and offer interactive exchanges to develop
language skills.
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1. Introduction

ChatGPT is arguably the most advanced chatbot today in terms of natural language
understanding and generation, offering versatile assistance for various communication and
learning tasks (Li et al., 2024). It is used daily by millions of people worldwide, and the
question of chatbots' relevance for language teaching in general, and Chinese in particular, is
central to the debate on the integration of artificial intelligence technologies in education.
These tools, thanks to their adaptability, could transform the way languages are taught and
learned, notably by facilitating personalized learning paths and offering immersive and
interactive practice (Imran, 2023; Glazer, 2023; Huang, 2022).

Literally, a chatbot is "a computer program designed to simulate conversations with human
users, especially on the Internet". Among the seminal works, even before the internet, was
ELIZA, developed by Joseph Weizenbaum in 1966 (Weizenbaum, 1966). Although initially
designed to simulate basic human conversation, this program revealed the immense potential
of human-machine interactions for language practice and laid the groundwork for a new
pedagogical approach. ELIZA did not truly understand conversations but identified words or
phrases in the input text and responded using predefined rules that transformed or
reformulated statements. Early chatbots for language learning truly emerged in the 1990s.
ALICE (Artificial Linguistic Internet Computer Entity), launched in 1995 by Richard Wallace,
was one of the most influential chatbots, as it introduced significant advances in
conversational agent technology (Wallace, 2009). ALICE used a rule-based model (in AIML
language), allowing more natural interaction with users compared to earlier models like
ELIZA. ALICE also stood out for its ability to handle a vast knowledge base and produce
more varied and complex responses, marking a key milestone in the development of modern
chatbots. In the 2000s, early chatbots appeared on platforms like Duolingo, offering
interactive language practice through scripts and decision trees, though still with limited
interactions.

The real leap forward in chatbot evolution occurred between 2010 and 2020, thanks to Al
New generations of chatbots, now capable of generating more natural and adaptive responses,
have transformed the user experience. Advanced algorithms enabled better context
understanding and provided smoother interactions. Wang (2024) conducted a meta-analysis
of 70 effect sizes from 28 studies, showing that using chatbots produced an overall positive
effect on language learning performance compared to non-chatbot conditions. However, the
advent of generative Al from 2020 onwards has radically changed the potential of chatbots in
language learning. Even a recent comprehensive history of chatbots from 2020 (Adamopoulou,
2020) does not mention the paradigm shift brought by LLMs such as ChatGPT, which
emerged after its publication.

Advanced models like GPT-3 and its successors, GPT-4, have enabled more sophisticated and
personalized interactions (Kalyan, 2024). They adjust language level, communication style,
and topics according to each learner's needs. These Als simulate realistic conversations,
offering language practice close to real-world situations, whether daily or professional. While



generative Al promises to revolutionize language learning by offering increasingly
personalized, rich, and realistic interactions, one of ChatGPT's key appeals lies in its ease of
use and its vast user base. ChatGPT is already widely used by teachers in Chinese language
classrooms. In (Chen et al., 2023), the authors examine how ChatGPT can be employed as a
pedagogical tool to enhance Chinese language learning, particularly for conversational
interactions and grammar practice. They highlight the benefits of this tool for providing instant
feedback and encouraging learner engagement. In (Jiang et al., 2024), the authors focus on
how ChatGPT-based activities can develop learners' critical thinking. They show that using
interactive scenarios and virtual debates stimulates learners' analytical and reflective abilities.
In (Li et al., 2023), the authors explore the use of ChatGPT for differentiated instruction,
allowing teachers to create exercises tailored to learners' specific needs and levels. This
personalized instructional model, facilitated by ChatGPT, improves learning path
customization and helps manage skill differences within a class. These studies are based on
the use of prompts (see Table 1) according to the tasks performed.

However, role instruction (see Table 1) can also be used to assign ChatGPT the role of a
Chinese teacher. For example, on the Hugging Face platform, one of the assistants (see Table
1) has a simple system prompt that reads: “You are a very experienced Chinese professor
teaching Chinese; you will reply to any questions in Chinese characters, Chinese pinyin, and
English translation, giving also communication and learning tips. Use any information you
have access to.” (https://huggingface.co/chat/). Indeed, generative Al offers an unprecedented
opportunity to create highly customizable virtual tutors for language learning. By allowing
learners to configure the chatbot via specific system prompts, these tools can be transformed
into tailored pedagogical assistants.

Table 1
Glossary of LLM and prompt related terms

Term Definition

An LLM (Large Language Model) is an artificial intelligence model based on deep neural
LLM networks, trained on massive text corpora to capture complex linguistic relationships and
generate natural language based on received contexts and queries.

A computer program designed to simulate a conversation with human users, especially
Chatbot on the internet. ChatGPT is a very general example, but many others exist that are much
more targeted.

A foundation model is a pre-trained LLM on a vast amount of unlabeled data, capable of
Foundation adapting to a variety of specific tasks through additional adjustments (fine-tuning). These
Model models, like GPT, LLAMA, QWEN, BERT or MISTRAL are called "foundation" because they
serve as a basis for developing applications in various fields.

In the context of LLMs, an assistant is defined as an artificial intelligence model designed
to respond to specific queries via a system prompt or predefined parameters. These

ssistant instructions guide the model's behavior and allow it to provide a contextualized user
experience.
Prompt Prompts provide instructions to an LLM to impose rules, automate tasks, and guarantee

particular qualities (and quantities) in the generated output. They also function as a form



of programming, enabling the customization of both the outputs and interactions with the
LLM.

A system prompt is an initial instruction given to an LLM to define its overall behavior,

i); sot;m p such as the tone or style of the responses. It sets guidelines to align the model's responses
P with the desired objectives during interactions. It may start with a role instruction.
Prompt engineering is the technique of formulating specific instructions to condition and
Prompt . o, . .
Encineerin optimize the output of a language model, exploiting the internal mechanisms of the
& & architecture to modulate its behavior and maximize the relevance of the results.
Role instruction is a part of the prompt that explicitly defines the role or behavior the
chatbot should adopt in a given interaction. It's an instruction that guides the model on
Role : « .
Instruction how to act or respond based on the desired context. For example, “You are a professional

Chinese language teacher, guiding the user through language learning with clear
explanations and practical examples”.

Adjusting a pre-trained LLM consists of specializing it for a specific task or domain by
Fine-Tuning retraining it on a small set of labeled data. This optimizes its performance for precise
tasks like providing responses that satisfy character frequency constraints.

Instruction tuning is the adjustment of a language model (LLM) so that it accurately
Instruction responds to natural language instructions. This involves training the model on pairs of
Tuning instructions and responses, making it more effective at providing relevant answers and
following specific commands in practical applications.

An instruction deviation occurs when a language model (LLM) does not correctly follow
a given directive in a prompt, by omitting a task, executing it incorrectly, or producing
results that do not conform to expectations. This can be caused by ambiguities in the
prompt, limitations of the model in understanding the context, or a lack of alignment with
the desired objectives.

Instruction
Deviation

Large language models (LLMs) can be utilized in many ways to build a chatbot. One possible
approach is to start from a foundational model and fine-tune it (see Table 1) to create a Chinese
language chatbot. This approach is feasible if the models are open weight, meaning that their
weights (parameters) are shared with the community, or, in the case of close-weight models,
provided that one is willing to pay for the training. However, beyond the need for training
data, the model must also be deployed to be usable by learners. Not all learners have access
to a machine powerful enough to run these large models locally, although it is conceivable
that, in the future, as model sizes decrease, this could become possible (Hutson, 2024).

The approach we are exploring is simpler; it relies on using a system prompt (see Table 1) that
allows instructions to be given to the LLM. Our approach is also based on the
recommendations of the Common European Framework of Reference for Languages (CEFR),
which defines language skills from levels Al to C2, with particular attention to compliance
with the European Benchmarking Chinese Language (EBCL, 2012) project, the first
European framework specifically for Chinese language competencies. In this article, we focus
on CEFR levels A1, Al+, and A2, drawing on character lists established by the EBCL project,
selected based on frequency and lexical combination criteria. The ambition of our research is
to leverage generative Al to develop system prompts dedicated to Chinese language learning
and acquisition, addressing the challenge of integrating written language skills in a balanced
manner while adhering to the defined sinographic thresholds. We first focus on the initial



threshold of high-frequency characters (320 characters for A1 level) before progressing to the
second threshold (630 characters for A2 level) (Guder, 2014; Guder & Chinesisch 2015).
These thresholds are established to ensure that the skills being worked on remain appropriate
to the intended level: the language used in Al level exercises must correspond to Al
vocabulary, and similarly for A2 level.

The use of character thresholds is inspired by the work of Bellassen (2009), particularly with
his so-called "snowball" method, which emphasizes the idea of "recycling" previously learned
characters or those belonging to a given set of frequent characters to create texts that promote
character recurrence through possibly new compound words that are part of the relevant
threshold. This principle is based on the pedagogical efficacy of using words composed only
of characters already known to the learner, thereby reducing the cognitive load associated with
acquiring new elements. This approach not only reinforces existing knowledge but also
maximizes lexical combinations while minimizing memorization efforts. In this sense, this
method makes learning Chinese smoother and more accessible, especially for beginners.

A chatbot like ChatGPT can be programmed through instructions — provided as a system
prompt by the learner — to cover specific vocabularies, allowing the chatbot to act as a
personalized tutor. We present the results of experiments based on the analysis of adherence
to these instructions — instruction deviation (see Table 1) — by ChatGPT, for both specific
language levels (Al, Al+, A2 in the CEFR) and specific activities such as reading
comprehension (general, orientation reading, information & argument reading, instruction
reading), creative writing, and written interaction (correspondence, notes, SMS, signs, etc.).
While the contribution of this type of interaction to learning still needs to be precisely
evaluated from the learner's perspective (Chen et al., 2023), a chatbot based on a large
language model like ChatGPT can increase exposure to the target language and create
opportunities for interactive exchanges in a foreign language, thus promoting the practice of
various language skills (Wang, 2024).

The contributions of this article are:

e A reflection on the relationship between the use of generative Al for Chinese as a
Foreign Language (CFL) within the CEFR framework as defined by the EBCL project
and for activities related to Chinese reading and writing comprehension.

e Adapted and tested system prompts to meet, as much as possible, the CEFR framework
for levels A1, A1+, and A2.

e A statistical analysis of instruction deviations, i.e., adherence to constraints regarding
the characters composing the words in the chatbot’s sentences, based on two LLM —
ChatGPT-40 and ChatGPT-40-mini — and for system prompts at the three levels: A1,
Al+, and A2.



2. Generative Al for Chinese as a foreign language learning within the
CEFR framework defined by the EBCL Project

2.1 Related work

Much like tandem learning, which promotes peer interaction as developed by Hilton (2019),
emphasizing real linguistic exchanges to foster mutual learning and language skill acquisition,
chatbots can also facilitate interactive exchanges with immediate feedback, thereby creating
a personalized tandem environment. Although using chatbots as an educational tool for
language learning is not new (Eleni, 2020), the use of those based on large language models
(LLMs) is relatively recent (Li et al., 2024). There is thus a blooming field of research on the
use of LLMs for education (Cong, 2024; Xu, 2024), the specific use of ChatGPT (Zhao et al.
2024), and prompt engineering (Liu et al., 2023).

Many literature reviews, such as Huang (2020), are highly relevant but are from a pre-
ChatGPT and pre-LLM era (for example, the term “LLM” itself is absent in that review). This
literature review explores the use of chatbots in language learning, going beyond earlier
studies that focused on specific aspects. The study analyzes their utility in first, second, and
foreign language learning. By examining 25 empirical studies, three technological affordances
(speed, ease of use, personalization) and five pedagogical uses (interlocutors, simulations,
transmission, assistance, recommendations) were identified. Their conclusions show that
chatbots foster social presence through affective and coherent communication. However, the
authors note that challenges include technological limitations, novelty effects, and cognitive
load. As mentioned above, since 2022, the landscape has changed, and we have excluded from
our bibliography any related works that do not mention LLMs or predate these developments,
except for those specifically related to Chinese (see Appendix 7). In this regard, in 2023,
Mahlow (2023) concludes that "the integration of large language models and artificial
intelligence in language learning and teaching in general—and in learning how to write in
particular—has the potential to enhance the learning experience by providing new and
innovative ways of learning" and that the technology now offers almost limitless possibilities,
putting pedagogy and language teaching under pressure to adapt and leverage these new tools.

In terms of chatbots, ChatGPT (developed by OpenAl) is not the only one. Examples of other
LLM-based chatbots include Claude (developed by Anthropic), Copilot (integrated into
Microsoft's Al), HuggingChat (based on the Hugging Face platform), Gemini (formerly Bard,
developed by Google), and Perplexity (developed by Perplexity AI). Other notable models
include LLaMA (Meta), Ernie Bot (Baidu), or Mistral (Mistral) which enrich the LLM
landscape with various applications, notably in the open-source and specialized domains.
Nevertheless, ChatGPT has received the most publications, and its use for language learning
has been systematically analyzed during its first year of existence, from November 2022 to
November 2023 (Li et al., 2024). This analysis on ChatGPT and language education reveals
a strong interdisciplinarity spanning computer science, psychology, and education. Most of
the studies are empirical, focusing on higher education and ethical issues. This study shows



that the main gaps in the 36 articles analyzed include the need for longitudinal studies and in-
depth explorations of learner perceptions and feedback quality.

A recent in-depth analysis of 67 studies demonstrated that integrating Al chatbots into
education offers numerous benefits for students and educators (Labadze et al., 2023). Students
particularly benefit from homework assistance, a personalized learning experience, and the
development of various skills. This article also highlights major challenges, notably concerns
about reliability, accuracy—hallucinations (see Table 1)—and ethical issues surrounding Al
use. The specific use of ChatGPT in learning, teaching, and assessment is also the subject of
much research (Glaser et al., 2023). These studies also emphasize that, while making learning
more personalized and effective, ethical concerns and limitations related to its impact on
human interactions and the learning process remain. Glaser et al. (2023) specifically conclude
that ChatGPT must be inclusive for all learners and address concerns about its effect on human
interaction and critical thinking skills.

In the field of Chinese language learning, as mentioned in the introduction, several studies
have focused on the use of ChatGPT in teaching Chinese (Zhao et al., 2024; Chen et al., 2023;
Jiang et al., 2024; Li et al., 2024). For instance, in improving conversational learning and
grammar practice (Chen et al., 2023), developing students' critical thinking through interactive
scenarios and virtual debates (Jiang et al., 2024), and enabling differentiated instruction by
tailoring exercises to the specific needs of students (Li et al., 2024). These studies rely on the
use of prompts tailored to the tasks and focus on achieving learners' objectives. Our study
focuses more on the prompts and ChatGPT's adherence to the constraints provided by the
teacher. A literature review based on the search for academic articles with "chatbot" "learning"
and "Chinese" in their titles identified other earlier studies, such as Chen et al. (2023), which
evaluated the impact of a chatbot designed for Chinese vocabulary learning by comparing its
effectiveness in two learning environments: in a classroom with multiple students and one-
on-one with a tutor. This study involved 58 students divided into two groups. The results show
that the chatbot significantly improved student performance, with better outcomes in one-on-
one sessions compared to the classroom.

There are also several commercial applications that use chatbots for Chinese language
learning, such as Duolingo (https://www.duolingo.com), HelloChinese
(https://www.hellochinese.cc), LingoDeer (https://www.lingodeer.com), Super Chinese
(https://www.superchinese.com), Tandem (https://www.tandem.net), Italki
(https://www.italki.com), Busuu (https://www.busuu.com), Rosetta Stone
(http://rosettastone.com), etc. Additionally, there are assistants (see Table 1) in ChatGPT,
such as “Chinese Teacher”, “Your Chinese Teacher”, ‘“Mandarin Chinese Teacher”,
“Chinese”, etc., whose system prompts are not accessible. Other platforms, like HuggingChat
(https://huggingface.co/chat/assistants), offer assistants where the system prompts are
accessible. The first is called "CHINESE LANGUAGE LEARNING HELP», and its system prompt is:
"You are a very experienced Chinese professor teaching Chinese; you will reply to any
questions in Chinese characters, Chinese pinyin, and English translation, giving also
communication and learning tips. Use any information you have access to”. This assistant,



mentioned in the introduction, uses the Mistral-Nemo-Instruct-2407 model which is a fine-
tuned version (see Table 1) of the LLM Mistral-Nemo-Base-2407. Another assistant based on
the same LLM is called “Commercial English and Chinese Expert”. Its system prompt is:
“You'll act as a professional expert in both commercial English and Chinese, assisting users
in rewriting emails, letters, and contract terms”.

All these assistants allow for written interactions in Chinese that are smooth, tailored to
learners' needs, and enriched with pedagogical tips. Thanks to the accessibility of system
prompts on platforms like HuggingChat, users can better understand how the assistant works
and adjust their interactions accordingly. However, to benefit from the undeniable quality of
the latest GPT-4 models, a user-provided prompt-based solution to ChatGPT is to create
personalized learning scenarios. By providing a detailed system prompt structured around
specific needs, users can design an assistant tailored to their level, with responses enriched by
grammatical explanations, contextual usage examples, and tips to enhance active language
practice (Li et al., 2024). This is the approach we have adopted in our study.

2.2 Specific challenges in teaching Chinese

Teaching Chinese presents unique challenges compared to alphabetic languages due to the
logographic nature of its writing system—that is, teaching a second language with a non-
phonographic writing system. The "character threshold" approach can enable a gradual and
constructive program for learning Chinese writing.

2.2.1 An academic schism at the heart of Chinese Language Teaching
Dualistic pedagogical approach to Chinese

Unlike the teaching of other languages, where methods more or less share the same
perspective on the language they aim to convey, Chinese didactics is fundamentally divided
between two approaches. One treats Chinese as if it were, ultimately, a language like any other,
viewing its non-alphabetic writing system as a matter of form rather than substance. The other
immediately posits that teaching Chinese completely reshuffles the deck in terms of language
didactics!

The first option, adopted by contemporary China in its methods for teaching Chinese as a
foreign language since the 1950s, reflects a purely instrumental conception of Chinese writing.
It treats the writing system as merely a different graphic system whose sole function is to
record the language in writing, having no proper didactic impact. The most manifest
consequence is the failure to provide the meanings of the characters composing a disyllabic
word, thus denying the logographic nature of Chinese writing! For example, the word
“Zhongguo” would be presented as an indivisible block meaning “China”, without indicating
that the two distinct characters composing it mean “middle” and “country”, respectively, to
denote the “Middle Kingdom”. Within this option, characters are treated as a set of strokes or
sometimes components, without considering their meanings or providing any memorization
aids.



The second approach acknowledges the split reality of this language, with two minimal
units—the word and the character—and two strata of the language: the linguistic stratum and
the graphic stratum. In opposition to the first approach, which we term monistic, the dualistic
approach in Chinese didactics recognizes the character as a semantic unit. This recognition
dates back to the first institutional Chinese methods published in France in the 19th century,
even considering it as a full-fledged minimal didactic unit by making frequency and lexical
recurrence the criteria governing the choice and appearance of characters in the editorial
design of textbooks, as is the case with the appearance of words (DeFrancis, 1966; Bellassen,
1989, 2018). Linguist Guo Shaoyu (1893—-1984) distinguished as early as 1938 between
“character-based written language as opposed to word-based spoken language” (Xu, 2008).

Swedish linguist Bernhard Karlgren emphasized in 1923 the particular relationship between
spoken and written Chinese languages by identifying traditional literary language as a visual
language rather than merely an auditory one (Karlgren, 1923/1930). Guo Shaoyu (1946/1985)
notably suggests that this difference between spoken and written language, specific to Chinese,
is not found in other languages. The article states: “In Chinese, there exists the special
phenomenon of two languages, 'graphic language' and 'sound language,' which gives rise to
many special laws not observed in languages other than Chinese” (Guo, 1946/1985).

2.2.2 Chinese facing the challenge of its “eurocompatibility” within the CEFR: the case
of France

In the early 2000s, when foreign language curricula in French primary and secondary
education underwent extensive renovation—including Chinese for the first time at the request
of the Ministry of National Education—the CEFR had just been officially published in 2001.
It was set to become the reference framework for 57 European countries, members of the
Council of Europe (2001), encompassing some 800 million inhabitants. Chinese had to
confront the CEFR's new approach to language teaching (Bellassen & Zhang, 2008; Bellassen,
2012; Zhang-Colin & Gianninoto, 2022; Lin-Zucker, 2024), particularly the redefinition of
language activities meant to structure this teaching according to the proficiency levels (Al,
A2, B1, B2, CI, C2). Since China did not wish to design the competency framework for
Chinese under the guidance of the relevant European bodies, two unprecedented initiatives
were taken in Europe: the first being the complete Chinese curricula published by the French
Ministry of National Education in the early 2000s, and the second being the European
Benchmarking Chinese Language (EBCL) project, undertaken between 2011 and 2013,
explicitly dedicated to drafting a competency framework for Chinese aligned with the CEFR.

The officially published Chinese school curricula starting from 2002 inherited a decisive
advancement with the conception and publication in 1985 of the SMIC (French acronym of
“Seuil Minimum Indispensable de Caracteres”), the first threshold aimed at programming 400
high-frequency characters. Indeed, this first sinographic threshold, based on criteria of
frequency and combinatorial capacity of characters, not only recognizes the character as a
full-fledged didactic unit but also provides an effective solution to the non-alphabetic nature
of a language included in the French baccalaureate exams. Since the written exam subjects
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are proposed nationally, the texts offered in written exams finally had a clear and precise rule:
to provide comprehension aids only when a word is composed of characters outside the
threshold. With the historic publication of the Chinese school curricula from 2002 onward,
the approach to written and sinographic competence in Chinese through character thresholds
was fully completed with the official publication of different thresholds according to the
curricular path in Chinese: a threshold of 805 characters for Language 1 (from 6th grade to
12th grade), a threshold of 505 characters for Language 2 (from 8th grade to 12th grade), and
a threshold of 405 characters for Language 3 (from 10th grade to 12th grade). A final threshold
of 1,555 characters intended for the intensive Chinese school path called "Section
Internationale de Chinois" was published in 2008. Thus, the Chinese character was elevated
to the status of a criterion for controlling written comprehension and expression, echoing the
editorial principles of John DeFrancis's (1966) and Jo€l Bellassen's (1989) Chinese methods.
The character thresholds constitute a prerequisite for performing written comprehension and
expression activities. Published under the authority of the French Ministry of National
Education, these thresholds officially express that Chinese stands out due to its linguistic and
didactic uniqueness, as the sinographic thresholds preexist the definition of proficiency levels
for written activities.

The second initiative is the EBCL project, which brought together experts from four European
countries (England, France, Germany, Italy) and designed the first CEFR-adapted descriptors
for Chinese. The work contributed to finalizing levels A1 and A2 and resumed this year after
a 10-year hiatus to cover the other levels up to C2. The qualitatively central point of this
foundational project is the principled demarcation from languages that include an effective
link between grapheme and phoneme, whereas the logographic nature of Chinese writing
introduces a break in this link. Therefore, the EBCL project posits a "graphemic competence"
as a prerequisite, embodied through the consideration of Hanyu Pinyin phonetic transcription
for Chinese users, as well as through the idea of character thresholds—in this case, a threshold
of 320 characters at Al level and another of 630 at A2 level. While the CEFR devoted only a
few lines to orthographic competence, treating it relatively marginally, the EBCL project
makes it a qualitatively fundamental point. It thus aligns with the dualistic approach to Chinese
and carries within it the necessary dissociation of the progression of oral and written
competences in Chinese, as was stated in the preamble to the 2002 French School Curricula.
This affirms the unique nature of learning Chinese and, ultimately, a certain
incommensurability between oral and written competences in Chinese.

2.3 Al facing the challenge of a split Chinese language

The potentials of artificial intelligence and certain of its avatars, including conversational
robots or chatbots, have generated a leap forward in managing the split unique to Chinese
between two minimal pedagogical units—the word and the character—and two strata of
Chinese as a language of learning: linguistic and graphic, both intrinsically related and
dissociated. We posit that an effective solution can be provided to this didactic conflict
specific to Chinese, not only in terms of teaching and textbook design but now directly
dedicated to learning itself. We know that one of the key words for effective learning is lexical
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recurrence—the re-exposure and reuse of important words and newly learned words. Our
proposal is to simultaneously cross lexical recurrence and sinographic recurrence with the
help of a chatbot, that is, to couple the strategic principle of didactic reformulation in oral
language (saying things with already learned words) and the recurrence of high-frequency
characters belonging to a given sinographic threshold. In other words, ensuring respect for the
frequency of the words we say but also for the characters used to write them. This involves
applying the principle of economy (less is more) not only at the level of words within
dialogued language interaction activities but also at the level of characters from given
sinographic thresholds, thus providing an efficient response to this didactic conflict resulting
from the duality of Chinese.

The envisaged language activity would be novel, engaging an interaction between a learner
and a chatbot, further increasing both lexical and graphic recurrence. For example, it would
take the following form:

#FAt 4 ? ("What are chopsticks?")

1. Generated from a threshold of 200 frequent characters:
B EA ~ BARNZRARZRP -

("Chopsticks are things that Chinese and Japanese people use to eat».)
2. Generated from a threshold of 400 frequent characters:

Hh [ A HZ DRI DR EAE TR SRRV « PIT AR EASH
("A long object used by Chinese people to hold food when eating. Westerners don't

really know how to use themy.)
3. Generated from a threshold of 900 frequent characters:

FAA ~ A2 i S A P4 > SRR ~ S R ElE sk -

("A thin and long object made of wood, bamboo, etc.; in China, they use it to pick up
rice, dishes, and other food».)

Such a mode of learner-chatbot interaction is a pedagogical modality oriented toward
reformulation for lexical explanation. Another pedagogical modality would be the simulation
of a natural dialogue, but also "conditioned" by a given sinographic threshold. In such a
chatbot usage, the option of displaying pinyin vs. characters allows reflecting the induced
differentiation from the oral/written-graphic split in Chinese. A new path addressing head-on
the squaring of the circle in learning Chinese would then open...

3. To each student their own chatbot

The fact that a student can provide a different system prompt based on their level allows the
learner to request that the exchanges use only the Chinese characters that fall within the
character threshold they are aiming to acquire at their current stage of learning. It can also
generate feedback corresponding to the learner's proficiency level and specific learning
objectives. For example, preparation for an exam, improvement in conversational fluency,
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mastery of specialized vocabulary, and even the type of feedback the learner wishes to receive.
Guided by the system prompt, the chatbot can then dynamically adapt its responses, exercises,
and explanations to best meet the individual needs of the user. Flexibility in the chatbot's
programming is crucial: it allows for fine-tuning parameters such as the difficulty level of
interactions, the frequency and type of corrections, or the integration of cultural and contextual
elements into the lessons. These adjustments can be made through an iterative process of
model tuning, where learner feedback is used to continuously refine the chatbot's behavior.
This personalized approach not only optimizes learning efficiency but also increases learner
motivation and engagement by offering a tailored experience.

To implement this vision, several key concepts come into play, including: prompt engineering
(the design of precise instructions to guide the AI’s behavior), system prompts (basic
instructions defining the chatbot's role and capabilities), generation parameters (which control
aspects such as creativity or the precision of responses), and contextual adaptation (the model's
ability to adjust in real-time to the learner’s changing needs). By mastering these concepts and
applying them judiciously, it becomes possible to create truly adaptive, user-centered
language learning experiences. However, students are often unfamiliar with the use of prompts,
as shown in the experiment conducted in class and described in subsection 3.2. At the end of
this same section, we propose two prompts per level—Al, Al+, and A2—one relying on
providing ChatGPT with an actual list of target characters for the level and the other without.

3.1 Feedback on prompt usage by “naive” students

In a limited empirical study, we sought to understand how learners, without prior training in
the use of precise prompts, interact spontaneously with ChatGPT in the context of their
Chinese learning. These “naive” users are in the exploratory phase of the tool and have not
yet acquired the necessary skills to formulate optimized requests. This observation phase
allows us to identify recurring patterns in prompt usage and better guide future users toward
a more strategic approach.

The participants in this study are first-year university students with an A1l level in Chinese,
according to the CEFR. Their goal is to reach A2 level by the end of the academic year. The
group is mainly composed of 18- to 19-year-old students, all motivated by the desire to acquire
functional proficiency in Chinese through written comprehension and expression exercises
and the use of digital tools such as chatbots. Below, we present some questions that these
“naive” students of prompting technique posed to their chatbot following their Chinese
teacher's instruction to study Chinese with ChatGPT. The teacher’s instruction was as follows:
“You must work on general reading comprehension in Chinese (read and understand various
texts as a whole, such as articles or short stories) using ChatGPT for this purpose. Send your
teacher a copy of the questions you asked ChatGPT.”

Here are the answers (i.e. user prompt) to this instruction that were sent by six of our
students:
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Prompt used by Student 1:

o “OTFEM—APESTAM - BT HEE > BT EIEER - ST
Fik o B ESCARIE BB BRI - FENEEAREARE - T4
PR DITR S > Bk BRI Rk <7
Explain to me the grammar rules to know in this text.

Prompt used by Student 2:

e Convert the text to pinyin.

What does K5k mean?
Prompt used by Student 3:
e [ want you to help me understand this text:
First, make me a list of new words to learn. Second, explain to me the important
grammar points in this text. Then, make a list of questions about the text in Chinese
as a practice exercise.
Prompt used by Student 4:
e What is the main idea of this text?
What is the meaning of %5k and SR )57
What are the main grammar points in this text?
What is the most important vocabulary in this text?
Prompt used by Student 5:

e Can you provide the pinyin for each sentence?

e What does this character mean? (I ask this question in English for each character I
don’t understand because I find the translation more accurate than in French.)

e Then I translate the text on my own and ask ChatGPT: “Summarize the entire text in
Chinese,” and I compare my understanding of the text with the summary in Chinese
before asking ChatGPT: “Can you translate the text into English?” This helps me
determine if I understood the text well.

Prompt used by Student 6:
e Make me a list of vocabulary from the text with pinyin and the French translation.

Several key observations can be made about these students' interactions with ChatGPT:

e Vague request formulation: The learners, not yet fully aware of the tool's capabilities,
often asked general or imprecise questions, leading to broad and sometimes poorly
suited responses for their learning level.

e Lack of structured follow-up: The students did not necessarily follow a logical
progression in their questions. This resulted in fragmented learning sessions where
various topics were addressed without pedagogical continuity.

e Limited use of feedback capabilities: Although ChatGPT offers the possibility of
asking for clarification or corrections, few students thought to use it to obtain
personalized feedback or more in-depth explanations of their errors, often settling for
the initial responses provided.

We observed that unguided prompts do not yield optimal results. This can be attributed to an
ill-defined pedagogical context—whether it be the learner's level, learning objectives (target
level, language skills to be developed, whether lexical, grammatical, related to reading
comprehension or written expression), or the specific content of the lesson being studied by
the learner. Consequently, ChatGPT's responses are based solely on probability calculations
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in the realm of natural language, without considering the learner’s actual level at this stage of
their learning. As a result, the tool frequently exceeds the learner’s level, as if they were taking
a C2-level Chinese course while they had only validated A1 and were aiming for A2, without
the teacher adapting the language to the correct level. These observations lead us to consider
several avenues for improvement to guide learners toward more effective prompt usage. By
developing examples of specific prompts and educating users on how to refine them, we hope
to facilitate better interaction with chatbots, particularly in learning a language as complex as
Chinese. This feedback will serve as a basis for developing strategies to optimize prompts and
improve Chinese language acquisition as a foreign language.

3.2 Language competencies in Chinese from the EBCL project

We observed that learners often ask simple and direct questions in their prompts, without
particular optimization for obtaining better answers. These queries, which can be described as
“naive”, are the most common. Students immediately ask for detailed grammatical
explanations of their lesson to be learned. They also spontaneously ask questions about
unknown vocabulary. As several studies on the use of ChatGPT in Chinese language

classrooms have shown, there is value in providing teacher-prepared prompts (Jiang et al.,
2024).

To test the different prompts within this study based on the EBCL project, we selected
activities listed in Table 2, as they are related to written skills, whether for reading
comprehension or written expression. Language learning activities primarily concern online
written interaction skills, so we need to choose the activities defined by the EBCL project that
specify language acts related to written production and reception: reading and writing. Below
are the items from the EBCL project related to CEFR levels. They correspond to specific
competencies in reading and written production.

Table 2
Three of the ten EBCL items in relation to CEFR levels (full table given in Appendix 4)

EBCL Level Al Level A2
Descriptors

Can understand short, simple texts
containing the highest frequency
vocabulary.
Can understand short simple
messages and texts containing basic
Can understand very short, simple texts a single high frequency everyday vocabulary
phrase at a time, picking up familiar words and relating to areas of personal
basic phrases and rereading as required. relevance or interest. (A2+)
Can understand simple forms well enough to give Can understand short narratives
basic personal details (e.g.,name, address, date of about everyday things dealing with
birth). topics which are familiar to me if the
text is written in simple language.
(A2+)

RWI1: Overall
Reading
Comprehension
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EBCL Level Al Level A2
Descriptors

Can understand simple written messages
concerning appointments (time and date), e.g.in
sms phone messages, emails etc.

Can understand short simple greetings and
messages e.g. via SMS, on birthday cards and

Can understand short simple
personal letters giving or requesting
information about everyday life or

RW2: Reading offering an invitation.

R identify different t
Correspondence invitations. (A1) Can }den ify 41 erent types of le‘Fters
. . . relating familiar topics (information
Can understand simple personal information )
. . . . request, orders, complaints etc.)
(family, age, hobbies etc.) exchanged on social (A24)
networking platforms. (A1+)
Can write numbers and dates, own name, Can compose short, simple notes
nationality, place of birth/ residence, age, date of ~ and messages relating to matters in
birth or arrival in the country etc. such as on a areas of immediate need.
hotel registration form. Can fill in a questionnaire giving an
IW3: Notes Can ask for or pass on personal details in written ~ account of my educational
' ’ form. background, my job, my interests

Messages & Forms - \rite a short simple note or message (e.g., to  and my specific skills.

tell somebody where I am or where to meet, to say Can take a short, simple message

that someone telephoned, arranging to meet provided he/she can ask for

someone, explaining absence). (Al+) repetition and reformulation about
familial topics. (A2+)

Each EBCL item aims to develop specific competencies, and the associated CEFR levels
ensure a structured progression in acquiring written language, allowing learners to gradually
master more complex tasks as they advance in their Chinese learning. Level Al focuses on
simple and straightforward tasks, with limited vocabulary and basic grammatical structures,
while level A2 allows learners to carry out slightly more complex tasks, with more detail and
a greater ability to express themselves.

3.3 Using system prompts as guidelines to align LLM responses with pedagogical
objectives

The system prompts we propose to use (Tables 3 and 4) are not simple user prompts that ask
a question. These are system prompts meaning prompts that condition the role played by the
chatbot, in this case, ChatGPT, and impact all subsequent interactions (cf. Glossary Table 1).
Constructing these system prompts requires what is known as prompt engineering (PengFei
et al., 2023). There is an entire typology of prompts (cf. Appendix 1). We tried Few-Shot
Prompts, One-Shot Prompts and Zero-Shot Prompt but ended up using a (cf. Appendix 1)
Chain-of-Thought Prompt (CoT) which is represented by the four last line of the prompt of
Table 3. below. This system prompt is the result of numerous tests, considering that the
challenge of didactic prompt engineering lies in the fact that LLM (in this case, ChatGPT) do
not strictly follow the given constraints (Zhang et al., 2024). One can experience this firsthand
when asking ChatGPT to “provide a 100-word summary” of a text—it is unlikely that it will
precisely adhere to this limit. This occurs because the LLM is instruction-tuned for tasks but
remains an autoregressive language model (PengFei et al., 2023).
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The proposed system prompts are intended to facilitate interaction around CEFR activities.
What interested us was quantifying the extent to which the constraints were respected
(instruction deviation) and whether the explicit addition of character lists from levels A1, A1+,
and A2 had any impact. Additionally, we wanted to see whether the specific version of
ChatGPT, whether ChatGPT-40 or ChatGPT-40-mini, also had an effect.

Table 3
System prompt for A1 Student with List of characters

Role Instructions: You will act as my Chinese tutor. First, introduce yourself and offer me
a choice between three learning objectives.
You will ask the initial question in English, not Chinese:

o Revise a grammar point
° Have a conversation
° Understand and review a text

Alternatively, you may also offer an activity from the EBCL framework:
° RW1: Overall Reading Comprehension

) RW2: Reading Correspondence

° RW3: Reading for Orientation

o RW4: Reading for Information & Argument

° RWS5: Reading Instructions

° PW1: Overall Written Production

° PW2: Creative Writing

° IW1: Overall Written Interaction

° IW2: Correspondence

° IW3: Notes, Messages & Forms
Al-level character list is: 2% /\ &M B B JEPAR A LU AT AP AR K 22002
Hkﬂﬁ%ﬁ%%ﬁ%ﬁ%%@%ﬁ%% ﬁﬁ%%%”ﬁ?m%%¢%ﬁiﬁﬁ
W%E%Lﬂﬁ@&ﬁv%ﬁﬁﬁF%TuﬂME Tt ALK 8] DL I A4 9T 308 5t
TUT LS T M DR LI e 2 T 0% 8 LA I SE e 2, A 6k 1 DR T 4
%ﬂ%%%%%%%1E@ﬁ%mh%mhm%%mﬁmAMHW_m%h&ﬁﬁ
ﬁzﬁﬁﬂ*HTyR 35ﬂ3ﬁ343ﬂ<uéA)EHZ9ﬁﬁmﬁjK3€W?F]ﬁ$£m%%F]j?§§Uﬂ%kﬂifFﬁﬁ$§1?§E£%ﬁ§
NSO BRI A AR A — LU IR R AT TR T H 12 7E 7 L8 X U

HAEF R NEARAE.

First answer to my request. When using Chinese words only use words that are made up
exclusively of the Al-level characters provided in the list. Second check if the characters
you used are not present in the list of Al-level character. Third rephrase your responses to
stay within the constraint of using Al-level characters.

Table 4
System prompt for A1 Student Without List of Characters

Role Instructions: You will act as my Chinese tutor. First, introduce yourself and offer me
a choice between three learning objectives.
You will ask the initial question in English, not Chinese:

o Revise a grammar point
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° Have a conversation
° Understand and review a text
Alternatively, you may also offer an activity from the EBCL framework:
° RW1: Overall Reading Comprehension
RW2: Reading Correspondence
RW3: Reading for Orientation
RW4: Reading for Information & Argument
RWS35: Reading Instructions
PW1: Overall Written Production
PW2: Creative Writing
IW1: Overall Written Interaction
IW2: Correspondence
IW3: Notes, Messages & Forms

First answer to my request. When using Chinese words only use words that are made up
exclusively of the Al-level characters provided in the list.

Second check if the characters you used are not present in the list of Al-level characters.
Third, rephrase your responses to stay within the constraint of using A1-level characters.

The system prompts for levels A1+ and A2 with the list of characters are given in Appendix
2 and Appendix 3.

4. Comparative analysis of responses generated by ChatGPT

Any study on the use of ChatGPT in Chinese language classes yields results that, as noted by
Li et al. (2024), are highly dependent on the prompts and provide different outcomes. They
emphasize that as an Al model, ChatGPT is particularly responsive to instructions, and
variations in these instructions can lead to vastly different responses. Therefore, a thorough
understanding of the effectiveness of using ChatGPT for pedagogical purposes requires
examining the impact of different prompts (Zhao, 2024).

4.1 Method

To evaluate the performance of two language models, “GPT-40-mini” and “GPT-40”, we
conducted a series of experiments using python programs accessing the ChatGPT Application
Program Interface (API) (Ekin, 2023). These two models are optimized versions of the GPT-
4 model, with "GPT-40-mini" being a lighter and faster variant, while “GPT-40” is designed
for more complex tasks with greater processing capacity. In practice, this means that we
developed a program capable of automatically querying ChatGPT thousands of times,
simulating the responses that a student at the A1, A1+ or A2 level would provide to a system
prompt. This allows us to test the models intensively and measure their performance under
real-world usage conditions. The models were tested in conditions simulating those of a
student, with a temperature set to 0.7 (see Appendix1).
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We examined the impact of the presence or absence of an explicit list of characters in the
system prompt across three linguistic proficiency levels ("Al1", "Alplus", "A2") and ten
distinct tasks: "RW1", "RW2", "RW3", "RW4", "RWS5", "PW1", "PW2", "IW1", "IW2", and
"IW3". Each combination of model, level, task, and prompt condition was repeated ten times
to ensure the statistical robustness of the results obtained. This represents six hundred requests
to ChatGPT-40-mini and ChatGPT-40, which cost a few cents and a few dollars, respectively,
in total.

For each API call, the responses generated by ChatGPT were analyzed to identify the
percentage of characters that did not belong to the specific character list defined for each
linguistic level. This analysis allowed us to assess the extent to which the models adhered to
the linguistic constraints associated with levels "A1", "Alplus", and "A2". By quantifying the
occurrences of out-of-list characters, we were able to measure the models' fidelity in
producing text that conforms to the requirements of each proficiency level. The percentage of
out-of-list characters for each level, along with its standard deviation, is provided. The results
are presented in Fig. 1a and Fig. 1b below for the use of ChatGPT-40 and ChatGPT-40-mini,
respectively (exact values are provided in Appendix 5 and 6 respectively).

Figure 1

Results of the gain brought by the presence of the list in the system prompt, reducing the
number of out-of-list characters for the corresponding Level.

a) left when using the GPT-40 Model b) right when using the GPT-40-mini.
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4.2 Discussion of statistical results on the structure of ChatGPT's responses

Let us first consider the ChatGPT-40 model, which is more advanced than ChatGPT-40-mini.
The addition of a character list specific to each level significantly improves performance at
Al and A1+ levels by reducing error percentages (first two bar charts of Fig. 1a). However,
at the A2 level, the addition of the list leads to a negligible increase in the error rate, although
the overall error percentages remain low in both scenarios. In contrast, with ChatGPT-40-mini,
the analysis shows that the addition of a character list does not significantly reduce the
percentage of generation errors, as the average differences in errors between the two
conditions are minimal and within the margin of the provided standard deviations. Thus,
adding a character list does not improve generation performance in terms of error reduction
with ChatGPT-40-mini, and it may not be necessary to include it for this purpose. However,
incorporating a list in tasks for A1 and A1+ levels improves accuracy, whereas at the A2 level,
it does not present significant benefits and may be considered optional.

4.3 Discussion of results from the perspective of prompt content

Beyond the relevance of whether or not to include the Chinese character threshold in the
prompt, from a pedagogical perspective, ChatGPT’s output on the content provided to the
learner demonstrates a certain quality. Below in Table 5, we cite an example of the result from
a prompt with the "RW2" item from the EBCL project, which relates to the language act aimed
at developing the 'Reading Correspondence' competence at the Al level. This is not a caption
of a real interaction as the result was obtained automatically using the ChatGPT API (cf.
Methods described in §4.1).

Table 5

The answer was obtained using the ChatGPT API with the model GPT4o, the prompt from
Table 3 and the response 'RW?2'. The output sentence of the python program 'Level A1 Choice
RW?2 Run 3/10'" indicates that this task is at the Al language proficiency level, focusing on a
choice “RW2” EBCL activity. It also indicates that this is the third iteration out of a total of
ten attempts (cf. section §4.1).

Level A1 Choice RW2 Run 3/10
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Hello! My name is [Your Tutor's Name], and I'm here to help you learn Chinese. Today, we will focus
on "Reading Correspondence”" (RW2), which involves understanding and interpreting written
communication, such as emails or letters. Let's start with a simple email in Chinese. I'll provide you
with a basic email, and then we can go over it together.

Subject: {RIF

SREMMIA -

TREF | ABEIRIR » BA RG> WA TREFIINT - B BIRWA— MR
_.36 °

Pk

AN

Please read the email and then answer the following questions:
1. Who is the email addressed to?

2. Why is the sender happy today?

3. What does the sender wish for the recipient?
Take your time to read and understand the email. Once you're ready, we can discuss your answers.

Let us first recall that an Al-level learner is expected, regarding reading comprehension, to
“understand simple, short messages in emails”. Among the characters used in the short email
created by chatGPT above, only one character —“{it”— does not belong to the Al-level
threshold of 320 characters. It is the only character used that does not meet the EBCL project's
requirements for A1 level. One might wonder why ChatGPT did not use the word 1 /% instead
of fth. The former is roughly synonymous with the latter and contains the character <,
which is part of the 320 characters required at the A1 level.

Despite this discrepancy, the format of the email, the clarity of the instructions, and the
pedagogical relevance of the questions posed about the text justify the effectiveness of
ChatGPT’s proposed approach. The learner is guided step by step through the exercise, with
questions directly related to the message’s content, thereby fostering progressive
understanding and active learning. Furthermore, this type of interaction allows the learner to
deepen their reading comprehension skills while staying close to real communication
situations, such as reading emails. This immersive and interactive format provides significant
pedagogical value, even though minor adjustments could be made to fully align the content
with the specific requirements of the EBCL project.

4.4 Limitations and ethical considerations

Oral interaction with chatbots is limited by the very nature of the tool, which relies primarily
on a text-based interface. Unlike human interaction or advanced voice recognition systems,
chatbots based on large language models (LLMs) such as ChatGPT do not allow for true oral
conversation. This can make the aspect of oral production less intuitive than written
recognition or production. A study was conducted to compare the effectiveness of a virtual
agent and a physical robot named Qilin in helping English-speaking adults learn spoken
Mandarin (Hargis, 2022). Participants interacted with a bilingual chatbot using three modes:
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translation, chat, and quiz. The results showed that the physical embodiment of the robot
fostered higher engagement and reduced discouragement, despite having the same vocal
features as the virtual agent. Difficulties related to Mandarin tones and polyphonic characters
contributed to the learners' discouragement. The study highlights the potential of the robot to
improve Mandarin learning for English speakers.

Although ChatGPT offers the possibility of reading its responses aloud and speaking to it in
Chinese, it does not have the features of commercial platforms dedicated to learning Chinese.
Moreover, ChatGPT does not retain true memory when a new interaction is initiated.
Additionally, each time a specific educational prompt is needed, it must be copied and pasted.
One solution to this problem would be to create a personalized assistant that could be
integrated into an educational platform or workspace. This assistant could be programmed to
retain a history of interactions and the student's learning preferences, allowing for continuity
in Chinese learning sessions. It could also adapt prompts and exercises based on the student's
progress, offering continuous personalization without the need to reintroduce the same
information in each session. Additionally, by using APIs and content management systems,
this assistant could store educational resources such as vocabulary lists or sentence models,
facilitating quick access to relevant materials.

However, these limitations do not mean that ChatGPT is useless for practicing oral production.
Even though the chatbot does not speak or listen to the learner, it remains a powerful tool for
structuring and guiding oral exercises. The learner can use the prompts provided by the chatbot
to repeat sentences aloud, thereby reinforcing their pronunciation and fluency skills. Moreover,
by providing phonetic transcriptions and detailed explanations of tones and nuances of the
language, the chatbot creates an environment in which the learner is encouraged to actively
verbalize the generated content.

This approach can be enhanced by external tools, such as speech synthesizers or speech
recognition systems, which can extend the LLM's capabilities in terms of oral production. In
fact, the ChatGPT applications on smartphones can provide voice input and output features,
enabling users to interact with the chatbot through spoken language, further enhancing the
learning experience. The learner can thus benefit from indirect feedback or increased exposure
to the target language while maintaining control over their learning pace. By combining these
different approaches, LLMs can still play an important role in improving oral skills,
particularly in terms of repetition, interactive practice, and correction based on comparison
with reliable linguistic models.

Using ChatGPT as a tutor for learning Chinese, particularly in writing tasks, raises several
ethical considerations that are not specific to Chinese (L1, B., 2024; Jeon, 2023; Glaser, 2023;
Imran, 2023; Labadze, 2023). While this usage allows students to access a virtual tutor
available at all times, the excessive reliance on its use, the question of the authenticity of
written productions, and the risk of limiting students' creativity and autonomy are of concerns.
Additionally, there is the issue of data privacy, as students' personal information and written
outputs could be exploited or stored by the model, which requires careful consideration of
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privacy protection in an educational context. This also raises the question of academic
integrity, as students might not fully develop their independent writing skills. Moreover,
ChatGPT’s ability to provide precise grammatical or lexical suggestions can lead to an
oversimplification of learning, without accounting for the cultural and contextual nuances that
are essential to mastering a language. Finally, the fact that the most powerful models (in this
case, ChatGPT-40) are superior may lead to inequality among students, with wealthier
individuals having access to a more performant system. Teachers must, therefore, supervise
the use of these tools, ensure that students actively engage in their learning, and use ChatGPT
as a complement rather than a substitute for autonomous learning (Crawford et al., 2023;
Vaccino-Salvadore, 2023; Adel et al., 2024; Cao et al., 2024).

5. Conclusion

Chatbots based on LLMs, accessible via the internet or dedicated applications, make language
learning more interactive and engaging today. By simulating natural conversations and
creating interactive scenarios with instant feedback, they surpass traditional passive learning
methods. Our study highlighted how, through well-structured system prompts, learners of
Chinese as a second language can benefit from personalized interactions that adjust to their
level, following the recommendations of the Common European Framework of Reference for
Languages (CEFR) and using the character lists defined by the European Benchmarking
Chinese Language (EBCL) project. These prompts allow for controlling and calibrating
linguistic productions based on character frequency, promoting progressive and controlled
exposure to the most essential sinographic characters.

However, we have experimentally shown that chatbots like ChatGPT do not systematically
follow the instructions provided by prompts, even though more advanced versions like
ChatGPT-40 outperform lighter models like ChatGPT-40-mini. We showed that adding a
character list improves accuracy in EBCL activities at the A1 and A1+ levels, helping learners
at those stages. However, for A2-level tasks, the list does not provide significant benefits and
can be considered optional, as it does not enhance error reduction or overall instruction
deviation when using models like ChatGPT-40-mini.

These results underscores the importance for teachers to develop appropriate prompts and
continue improving them to ensure their effectiveness. Future research includes automatically
improving prompts (Pryzant et al., 2023) and creating assistants based on these optimized
prompt to make them widely accessible. Tests could also be conducted to evaluate the
efficiency of the provided prompts when used with other LLM-based chatbots such as
LLAMA, Mistral, or Qwen, ensuring broader applicability across various large language
models. The use of generative Al for Chinese language learning also has the advantage of
bridging the gap between oral and written skills, a crucial challenge in teaching this
logographic language. By adjusting prompts, chatbots can provide exercises on character
recognition and oral production, particularly via Pinyin, thus creating a synergy between these
two skills.
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Personalized chatbots powered by generative Al have the potential to revolutionize language learning,
especially for non-alphabetic languages like Chinese. By providing adapted system prompts tailored
to individual learners' needs and levels, these chatbots can maximize appropriate exposure to the target
language. However, continuous evaluation is essential to assess their effectiveness and to optimize
their integration into educational contexts. Educators should remain actively involved in developing
and refining prompts to fully harness the benefits of this technology.
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Glossary of LLM and prompt related terms

Term Definition

Text or question entered by the user to request a response from the
User Prompt . . ..

model. It is the most direct and explicit form of prompt.
System Prompt See. Table 1.

Few-Shot Prompt
Zero-Shot Prompt
One-Shot Prompt
Instruction Prompt

Chain-of-Thought
Prompt (CoT)

LLM Response
Temperature

A prompt that provides several examples of input-output pairs before
asking the model to respond to a similar new task.

No example is given before the task. The model must provide a response
without explicit guidance or context.

Only one example is provided to help the model understand the task
before posing the question it must answer.

An explicit directive is given to the model to accomplish a specific task,
such as summarizing a text or providing an explanation.

The model is guided to detail its reasoning step-by-step before providing
an answer, to improve accuracy. The end of the prompts of Appendix 2
and Appendix 3 are example of CoT prompts.

The temperature controls creativity and variability in responses. Low
temperatures (T~0) lead to deterministic answers; high temperatures
(>1) increase creativity.

Appendix 2

Prompt for A1+ Student with List of characters

Role Instructions: You will act as my Chinese tutor. First, introduce yourself and offer me
a choice between three learning objectives.
You will ask the initial question in English, not Chinese:

° Revise a grammar point
° Have a conversation
° Understand and review a text

Alternatively, you may also offer an activity from the EBCL framework:
° RW1: Overall Reading Comprehension

RW2: Reading Correspondence

RW3: Reading for Orientation

RW4: Reading for Information & Argument
RWS35: Reading Instructions

PW1: Overall Written Production

PW2: Creative Writing

IW1: Overall Written Interaction
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° IW2: Correspondence
° IW3: Notes, Messages & Forms

AL level characrer lst i 2 S FTBE LALLM RSO K i 0
WAT A BI04 B AT A 2 L0772 KE 02 PRI 3 AR 2¢
OB SO AR ML S U] AT I Bk I 237 DLJLS 50
SO REST B ol ATl 2 1300 B B S SR Y el I
12 IR 9 o A A S 2125 T B B3 1 LE A
ﬁﬁim+ﬁv$mﬁ%mﬁum§%mkﬁﬁﬂﬂﬁﬁﬂﬁ1@%
I
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SR EAE B MEARE 2240 237 8 28 PR UCRT A5 A5 1k o 1k A ) LoAN
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First answer to my request. When using Chinese words only use words that are made up
exclusively of the A1+ level characters provided in the list. Second check if the characters
you used are not present in the list of A1+ level character. Third rephrase your responses
to stay within the constraint of using A1+ level characters.

Appendix 3
Prompt for A2 Student with List of characters

Role Instructions: You will act as my Chinese tutor. First, introduce yourself and offer me
a choice between three learning objectives.
You will ask the initial question in English, not Chinese:

o Revise a grammar point
° Have a conversation
° Understand and review a text

Alternatively, you may also offer an activity from the EBCL framework:
° RW1: Overall Reading Comprehension

RW2: Reading Correspondence

RW3: Reading for Orientation

RW4: Reading for Information & Argument

RWS35: Reading Instructions

PW1: Overall Written Production

PW2: Creative Writing

IW1: Overall Written Interaction

IW2: Correspondence

IW3: Notes, Messages & Forms

A2-level character list is: I %\ 6 1 FTSEMUIN K L RIBITAL S B LU Heil
U b A2 R C) SA n U eor T
LA AT AR T SR I AR ] 2 )
R RE R R LT % VST e &I Tl DR R A0 B 5T sl o 75
BFICHS A R T i e B % DR 5 ) R D VB T e SR AT
T A I P 40 5 [ 20 i MU AR 2 L 3 b Ak IR L0 ]
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First answer to my request. When using Chinese words only use words that are made up
exclusively of the A2-level characters provided in the list. Second check if the characters
you used are not present in the list of A2-level character. Third rephrase your responses to
stay within the constraint of using A2-level characters.

Appendix 4

The ten EBCL project items in relation to CEFR levels

EBCL
Descriptors

Level Al

Level A2

RWI1: Overall
Reading
Comprehension

RW2: Reading
Correspondence

RW3: Reading
for Orientation

Can understand very short, simple texts
a single phrase at a time, picking up
familiar words and basic phrases and
rereading as required.

Can understand simple forms well
enough to give basic personal details
(e.g.,name, address, date of birth).

Can understand simple written
messages concerning appointments
(time and date), e.g.in sms phone
messages, emails etc.

Can understand short simple greetings
and messages e.g. via SMS, on
birthday cards and invitations. (Al+)
Can understand simple personal
information (family, age, hobbies etc.)
exchanged on social networking
platforms. (A1+)

Can find time and price related
information encountered in public
places (price tags, opening hours).
Can understand single words and
some very short phrases frequently
encountered in public places on

Can understand short, simple texts containing
the highest frequency vocabulary.

Can understand short simple messages and
texts containing basic high frequency
everyday vocabulary relating to areas of
personal relevance or interest. (A2+)

Can understand short narratives about
everyday things dealing with topics which are
familiar to me if the text is written in simple
language. (A2+)

Can understand short simple personal letters
giving or requesting information about
everyday life or offering an invitation.

Can identify different types of letters relating
familiar topics (information request, orders,
complaints etc.) (A2+)

Can find specific predictable information in
simple everyday material such as
advertisements, timetables, menus,
directories, brochures.

Can skim small advertisements in
newspapers, locate the heading or column I
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EBCL
Descriptors

Level Al

Level A2

RW4: Reading
for Information &
Argument

RWS5: Reading
Instructions

PW1: Overall
Written
Production

PW2: Creative
Writing

signboards, posters and brochures
(e.g. “no smoking”,

9 9 99 9 9

“private”, station”, “’car park”, ’no
parking”, “’keep left”), or in the
classroom (e.g. “book”, “very good”).
(Al1+)

Can understand the most important
menu items/options in a computer
programme, such as “PRINT”,

“SAVE”, “COPY”. (A1+)

Can get an idea of the content of
simpler informational material and
short simple descriptions, especially if
there is visual support.

Can follow simple instructions in
textbooks (listen / read / speak with
classmate / note down).

Can follow short, simple written
directions if familiar with relevant
proper names in their sino-graphemic
form. (Al+)

Can write simple isolated phrases and
sentences.

Can write simple isolated phrases and
sentences about some personal
information (name, age, birthday,
nationality, where I am, my family).
Can write in short simple sentences a
blog entry or a similar piece of writing
introducing oneself with basic
information such as family, jobs,
hobbies, one’s hometown, etc. (Al+)

Can write simple phrases and
sentences about themselves and
imaginary people, where they live and
what they do, their family and their
hobbies.

I can briefly introduce myself'in a
letter with simple phrases and

want and identify the most important pieces
of information (price and size of apartments,
cars, and computers).

Can find specific, predictable information in
simple everyday material such as
advertisements, prospectuses, menus,
reference lists and timetables. (A2+)

Can understand everyday signs and notices
in public places, such as streets, restaurants,
railway stations; in workplaces, such as
directions, instructions, hazard warnings.
(A2+)

Can identify specific information in simpler
written material he/she encounters such as
letters, brochures and short newspaper
articles describing events if pictorial support
is provided and rereading permitted.

Can identify important information in news
summaries or simple newspaper articles in
which numbers play an important role and
which are clearly structured and illustrated.
(A2+)

Can follow clear, step- by-step instructtions
on equipment encountered in everyday life
such as simple food preparation instructions
(e.g. instant noodles), public telephone,
taking out cash or buying a drink from a
machine mainly relying on visual support.
Can understand regulations, for example
safety, when expressed in simple language.
(A2+)

Can compose a series of simple phrases and
sentences connected together or linked with
simple connectors like “but” and “because”.
Can compose simple connected texts on a
range of topics within my field of interest.
(A2+)

Can compose in short simple sentences a
blog entry or a similar piece of writing about
one's im- pressions of something one just
bought (such as a digital camera) or of an
event (such as a friend’s wedding). (A2+)

Can compose a series of simple phrases and
sentences about their family, living
conditions, educational background, present
or most recent job.

Can compose short, simple imaginary
biographies and simple poems about people.
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EBCL
Descriptors

Level Al

Level A2

IW1: Overall

sentences (family, school, job,
hobbies). (A1+)

Can ask for or pass on personal details

Can compose about everyday aspects of his
environment e.g. people, places, a job or
study experience in linked sentences. (A2+)
Can compose very short, basic descriptions
of events, past activities and personal
experiences. (A2+)

Can compose a description of a real or
imaginary experience (a travelogue) (A2+)

Can compose short, simple formulaic notes
relating to matters in areas of immediate
need.

Can compose in short simple sentences one's

Written. in written form. wishes, impressions, etc. about such topics as
Interaction I can write a note to tell somebody the menu or the taste of the food, on a form
where T am or where we are to meet. {0 Put in a suggestion box found in, for
(Al+) example, a company or university cafeteria.
(A2+)
Can compose very simple personal letters
expressing thanks and apology.
) h Can compose a simple letter to a friend to
Can write and answer to a short introduce myself, my family, school and
IW2: simple postcard. hobbies.)
' I can write very short and simple Can compose short letters or emails, telling
Correspondence  eters or e-mails, telling about :
hi > gl kn about everyday things to people I know well.
evelll'ydz}{ things to people I know Can compose a simple personal letter to
well. (A1) invite someone or to propose something.
(A2+)
Can write numbers and dates, own
name, nationality, place of birth/
residence, age, date of birth or arrival .
. Can compose short, simple notes and
in the country etc. such as on a hotel . )
. . messages relating to matters in areas of
registration form. immediate need
. Can ask for or pass on personal details . . L
IW3: Notes, . . Can fill in a questionnaire giving an account
in written form. . .
Messages & . . of my educational background, my job, my
Can write a short simple note or . X .
Forms interests and my specific skills.
message (e.g., to tell somebody where . .
Can take a short, simple message provided
I am or where to meet, to say that .
) he/she can ask for repetition and
someone telephoned, arranging to . - .
. reformulation about familial topics. (A2+)
meet someone, explaining absence).
(Al+)
Appendix 5

Results of the Gain Brought by the Presence of the List in Reducing the Number of Out-of-
List Characters for the Corresponding Level for the GPT-40 Model. Green color indicates a

gain (positive gain value). The average ratio is the percentage of characters than do not

respect the constraint averaged on ten experiments.
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GPT-40 List Not Given List Given Gain with List
Level Task Average Ratio  std Average Ratio std

Al RW1 9,33 % 1,36 % 6,88 % 1,96 % 2,45%
Al RW2 12,79 % 2,23 % 11,47 % 2,39 % 1,32 %
Al RW3 23,38 % 5,08 % 10,89 % 6,72 % 12,49 %
Al RW4 16,06 % 3,64 % 9,06 % 6,26 % 7,00 %
Al RWS5 25,37 % 3,00 % 11,06 % 8,60 % 14,31 %
Al PW1 26,81 % 0,00 % 6,12 % 0,00 % 20,69 %
Al PW2 12,55 % 4,17 % 4,03 % 8,38 %
Al IW1 11,19 % 2,50 % 1,45 % 8,69 %
Al w2 16,06 % 2,22 % 5,06 % 4,37 % 11,00 %
Al IW3 7,72 % 2,30 % 3,33% 3,30 % 4,39 %
Alplus RWI1 7,60 % 1,36 % 4,78 % 1,96 % 2,82%
Alplus RW2 12,69 % 2,23 % 5,22 % 2,39 % 7,47 %
Alplus RW3 18,77 % 5,08 % 12,79 % 6,72 % 5,98 %
Alplus RW4 22,74 % 3,64 % 13,93 % 6,26 % 8,81 %
Alplus RWS5 24,76 % 3,00 % 17,21 % 8,60 % 7,55 %
Alplus PWI1 3,89 % 0,00 % 13,87 % 0,00 % -9,98 %
Alplus PW2 6,47 % 0,38 % 4,03 % 6,09 %
Alplus IWI1 15,87 % 3,00 % 1,45 % 12,87 %
Alplus IW2 4,63 % 2,22 % 7,39 % 4,37 % -2,76 %
Alplus IW3 10,43 % 2,30 % 4,55 % 3,30 % 5,88 %
A2 RW1 1,37 % 1,36 % 2,02 % 1,96 % -0,65 %
A2 RW2 2,24 % 2,23 % 2,65 % 2,39 % -0,41 %
A2 RW3 6,15 % 5,08 % 6,36 % 6,72 % -0,21 %
A2 RW4 5,88 % 3,64 % 5,89 % 6,26 % -0,01 %
A2 RWS5 7,71 % 3,00 % 7,52 % 8,60 % 0,19 %
A2 PW1 0,00 % 0,00 % 0,00 % 0,00 % 0,00 %
A2 PW2 0,00 % 2,33 % 4,03 % -2,33%
A2 IW1 0,00 % 0,72 % 1,45 % -0,72 %
A2 w2 2,44 % 2,22 % 3,41 % 4,37 % -0,97 %
A2 IW3 3,27 % 2,30 % 2,39 % 3,30 % 0,88 %
Appendix 6

Results of the Gain Brought in absence of the List in Reducing the Number of Out-of-List
Characters for the Corresponding Level for the GPT4o-mini Model. Green color indicates a

gain (positive gain value). The average ratio is the percentage of characters than do not

respect the constraint averaged on ten experiments.

GPT40-mini List Not Given List Given

Level Choice  Average Ratio std  Average Ratio std  Gain with List
Al RW1 25,80 % 2,07 % 25,89 % 2,60 % -0,09 %
Al RW2 20,98 % 1,85 % 23,12 % 2,92 % -2,14 %
Al RW3 21,88 % 2,98 % 22,67 % 2,56 % -0,79 %
Al RW4 23,05 % 3,01 % 29,30 % 2,49 % -6,25 %
Al RWS5 18,46 % 1,95 % 11,54 % 6,19 % 6,92 %
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Al

Al

Al

Al
Alplus
Alplus
Alplus
Alplus
Alplus
Alplus
Alplus
Alplus
Alplus
Alplus
A2

A2

A2

A2

A2

A2

A2

A2

A2

A2

PW1
PW2
W1
w2
W3
RWI1
RW2
RW3
RW4
RWS5
PW1
PW2
W1
w2
W3
RWI1
RW2
RW3
RW4
RWS5
PW1
PW2
W1
w2
W3

26,31 %
22,64 %
21,78 %
22,64 %
23,56 %
22,97 %
21,54 %
20,13 %
20,55 %
18,33 %
19,47 %
15,25 %
19,16 %
16,51 %
18,73 %
6,18 %
4,96 %
8,25 %
7,20 %
8,66 %
5,79 %
7,81 %
6,85 %
5,54 %
7,48 %

2,30 %
1,94 %
2,18 %
2,42 %
2,85 %
2,07 %
1,85 %
2,98 %
3,01 %
1,95 %
2,30 %
1,94 %
2,18 %
2,42 %
2,85 %
2,07 %
1,85 %
2,98 %
3,01 %
1,95 %
2,30 %
1,94 %
2,18 %
2,42 %
2,85 %

25,69 %
19,61 %
21,28 %
13,56 %
26,79 %
14,40 %
18,62 %
18,25 %
22,66 %
24,12 %
20,16 %
15,67 %
19,27 %
17,60 %
17,13 %
5,93 %
6,36 %
6,09 %
8,50 %
9,49 %
5,88 %
7,60 %
6,41 %
7,83 %
6,53 %

2,48 %
1,22 %
2,17 %
2,94 %
3,24 %
2,60 %
2,92 %
2,56 %
2,49 %
6,19 %
2,48 %
1,22 %
2,17 %
2,94 %
3,24 %
2,60 %
2,92 %
2,56 %
2,49 %
6,19 %
2,48 %
1,22 %
2,17 %
2,94 %
3,24 %

33

0,62 %
3,03 %
0,50 %
9,08 %
-3,23 %
8,57 %
2,92 %
1,88 %
2,11 %
-5,79 %
-0,69 %
-0,42 %
-0,11 %
-1,09 %
1,60 %
0,25 %
-1,40 %
2,16 %
-1,30 %
-0,83 %
-0,09 %
0,21 %
0,44 %
-2,29 %
0,95 %
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Appendix 7

Number of publications on (“chatBot” and “education” and “learning”) vs. (“chatGPT”
and “education” and “learning”) on PubMed

Results per 100,000 citations in PubMed

s per 100,000

Although this analysis is based on PubMed, a search comparing the number of publications
using the terms 'ChatBot AND Education AND Learning' to those mentioning 'ChatGPT AND
Education AND Learning' reveals a significant increase in works related to ChatGPT. This
trend illustrates a major shift in research on chatbots. The rise of ChatGPT and large language
models (LLMs) has redefined the capabilities of chatbots, particularly in the field of education,
by enabling more sophisticated, personalized, and contextual interactions. The choice of
PubMed stems from the fact that no such analysis tool exists for Google Scholar.
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Miao Lin-Zucker is an Associate Professor at the Linguistics Research Center (CEL) at the
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teaching methods.
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Dongba script MOOC published online in 2023.
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(LLMs).
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