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Prompting Large Language Models for CEFR-EBCL-Aligned
Chinese L2 Learning: An Empirical Study of
Sinographic Constraint Compliance
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Abstract: Large Language Models (LLMs) are increasingly used in Chinese
as a Second Language (L2) learning, yet their ability to comply with
pedagogical constraints specific to the Chinese writing system remains
underexplored. This study examines whether system prompts aligned with
the CEFR-EBCL framework enable LLMs to generate learner-facing
Chinese texts that respect sinographic thresholds at the A1, A1+ and A2
levels. We conducted controlled experiments using two models (GPT-4.1
and GPT-4.1-mini) across ten EBCL-related written tasks. Prompt
conditions with and without explicit character lists were compared. Model
outputs were automatically analyzed to quantify instruction deviation,
defined as the proportion of characters outside the target EBCL set. Results
indicate that including explicit character lists significantly reduces out-of-
list character production at the Al and Al+ levels, particularly with GPT-
4.1. At the A2 level, this effect becomes marginal. These findings provide
empirical evidence on the pedagogical value and limits of prompt-based
control of ChatGPT outputs for CEFR-EBCL-aligned Chinese L2 learning.

WE. RAUGESHEA (LLMs) EHEFERAZE B2 hrERH
N, HHEEM A ROEIEE T E S RETEEA MBI, sk
ZEEUIR . AFRIRSIE CEFR-EBCL HEZE R, A& E AL
ARRIE SR AL, AL+ BL A2 S A2 AT 4 T 2 P R s s 2
WA, WFFCLL GPT-4.1 B GPT-4.1-mini i FERE AL 535 5, [E&E1+TE
EBCL EH:ESEHETZEER, WRIER TS BRI i 751
K ZER, WL [82mEkEE | S4B P HEE LS
Eepl. 458N, 76 AL B AL+ Z50H9, NNV T5 3R e B BRI A
FEa M s A B, TAE A2 B, AR AR . AT
FAZE AR RSN ChatGPT By . LA 3R ¥} E CEFR-EBCL 1 ¥E
[PV sE ALY, $RAL T E ARk
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1. Introduction

ChatGPT is currently one of the most widely used large language model-based
chatbots for communication, information seeking, and learning activities (B. Li et al., 2024).
In the field of second language acquisition, and particularly in the teaching and learning of
Chinese as a Foreign Language (CFL), the rapid diffusion of large language models (LLMs)
has renewed long-standing debates on the role of technology in language pedagogy, learner
autonomy, and individualized learning trajectories (Glaser, 2023; Imran & Almusharraf,
2023). Unlike earlier conversational agents, LLM-based systems such as ChatGPT are
capable of producing extended, coherent, and context-sensitive discourse while
dynamically adjusting lexical and syntactic choices. These properties make them attractive
in language learning contexts, where exposure, interaction, and feedback play central roles
in the acquisition process (Wang et al., 2025).

When applied to Chinese language learning, however, the integration of LLM-
based chatbots raises issues that cannot be reduced to those observed for alphabetic
languages. Chinese combines two core linguistic units—the word and the character—and
two partially dissociated strata of competence: oral-lexical competence and graphic-
sinographic competence. This structural specificity poses a significant challenge to
aligning Chinese language teaching with proficiency frameworks originally designed for
phonographic languages. Within the European educational context, this challenge has been
addressed through the Common European Framework of Reference for Languages (CEFR;
Council of Europe, 2001) and, more specifically, for Chinese, through the European
Benchmarks for the Chinese Language (EBCL) project (Guder, 2014, 2015). A central
contribution of the EBCL project is the explicit introduction of sinographic thresholds—
250 characters for Al-aligned competencies, 320 for Al+, and 630 for A2-aligned
competencies.

Building on this framework, the present study addresses the following research
question: to what extent can a general-purpose large language model such as ChatGPT be
constrained, through carefully designed system prompts, to generate written Chinese
aligned with CEFR- and EBCL-defined sinographic thresholds? Rather than evaluating
ChatGPT as a global pedagogical tool, our focus is on instruction adherence,
operationalized as instruction deviation, that is, the degree to which the model respects
explicit constraints on character usage imposed by the prompt.

Our working hypothesis is that prompt engineering—particularly the use of system
prompts specifying pedagogical roles and explicit character lists—can partially

© 2026. The Authors. Compilation © 2026 Journal of Technology and Chinese Language Teaching 2
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compensate for the absence of fine-tuning and enable LLMs to function as CEFR-EBCL-
aligned, level-aware tutoring systems for Chinese learners (Ekin, 2023; Pryzant et al.,
2023). By crossing lexical recurrence with sinographic recurrence, such prompts may help
ensure rich interaction while maintaining strict control over written input.

This article makes three main contributions. First, it situates the use of generative
Al for Chinese language learning within the CEFR framework, with a specific focus on
written competencies. Second, it proposes and tests a set of system prompts designed for
competencies aligned with Al, Al+, and A2 descriptors, with and without explicit
character lists. Third, it provides a quantitative analysis of instruction deviation based on
large-scale experiments conducted with two ChatGPT models (GPT-4.1 and GPT-4.1-mini)
across multiple EBCL-aligned reading and writing tasks.

The remainder of the article is structured as follows. Section 2 reviews related work
on LLM-based language instruction and situates the study within CEFR- and EBCL-
aligned research on Chinese as a Foreign Language. Section 3 introduces the linguistic and
pedagogical framework underlying the study, focusing on the sinographic specificity of
Chinese. Section 4 presents the methodology and experimental design. Sections 5 and 6
report and discuss the experimental results. Finally, Section 7 concludes the article by
outlining limitations and perspectives for future research.

2. Background and Related Work: Generative Al and Chinese L2 within CEFR-
EBCL

This section situates the present study within recent research on large language
model-based chatbots for language learning, with a specific focus on Chinese as a Foreign
Language (CFL) in CEFR- and EBCL-aligned contexts. Rather than providing a historical
overview of conversational agents, we focus on developments that directly motivate our
prompt-based experimental approach.

2.1 From rule-based chatbots to LLM-based systems in language learning

Conversational agents have been explored for language-related purposes since the
early days of artificial intelligence. Early systems such as ELIZA (Weizenbaum, 1966) and
later rule-based chatbots such as ALICE (Wallace, 2009) demonstrated that scripted
dialogue could support limited forms of interaction. However, their pedagogical impact
remained constrained by shallow contextual memory, rigid rule sets, and extensive manual
scripting.

A major paradigm shift occurred with the emergence of large language models
(LLMs) trained on massive text corpora and built on deep neural architectures. Models
such as GPT-3 and its successors introduced the ability to generate extended, coherent, and
context-sensitive discourse, marking a clear rupture with earlier rule-based approaches
(Kalyan, 2024). As noted by Adamopoulou and Moussiades (2020), most surveys of
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chatbots published prior to this period do not account for this transformation, underscoring
the novelty of the current landscape for language learning research.

In the context of CFL, this shift is particularly significant, as LLMs can dynamically
generate written Chinese. This generative capacity raises a central question for pedagogy:
whether such output can be constrained in ways that remain compatible with established
educational principles and proficiency frameworks.

2.2 LLM-based chatbots and language learning: recent empirical trends

The rapid diffusion of LLM-based chatbots has generated a growing body of
empirical research in language education (Cong, 2024). Meta-analyses and systematic
reviews suggest that chatbot-assisted language learning generally yields positive effects
compared with non-chatbot conditions, particularly in terms of learner engagement,
exposure to input, and perceived usefulness (Huang et al., 2022; Labadze et al., 2023;
Wang et al., 2025).

Focusing specifically on ChatGPT, B. Li et al. (2024) provide a systematic review
of the first year of publications on ChatGPT and language education. They identify
recurring themes such as personalization, feedback quality, ethical concerns, and academic
integrity, while also noting that relatively little attention has been paid to the relationship
between chatbot-generated language and externally defined proficiency descriptors.

Taken together, this literature establishes the relevance of LLMs for language
learning, but it also reveals a methodological gap: most studies evaluate learner
performance or perceptions, rather than analyzing the extent to which models can be
constrained to produce language aligned with explicit pedagogical frameworks.

2.3 ChatGPT in Chinese as a Foreign Language research

Within the broader field of LLM-assisted language learning, a growing number of
studies focus specifically on Chinese. Research has shown that ChatGPT can support
conversational practice, grammar learning, critical thinking, and differentiated instruction
in CFL contexts (Jiang et al., 2024; B. Li et al., 2024; J. Li et al., 2023; Zhao et al., 2024).

While these studies converge in recognizing ChatGPT as a flexible pedagogical
tool, prompts are typically treated as task-level instructions, and linguistic output is
evaluated indirectly through learner outcomes. The question of whether ChatGPT can
reliably respect explicit linguistic constraints—particularly those related to the Chinese
writing system—remains largely unexplored.

The present study departs from this learner-centered perspective by shifting the
analytical focus to model behavior and by treating prompts as objects of systematic
experimental manipulation.

© 2026. The Authors. Compilation © 2026 Journal of Technology and Chinese Language Teaching 4
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3. Generative Al for Chinese as a Foreign Language: A Sinographic Perspective

This section outlines the linguistic and pedagogical framework that underpins the
experimental design, focusing on the specificity of Chinese writing and its articulation with
CEFR- and EBCL-aligned proficiency descriptors.

3.1 The pedagogical specificity of Chinese writing

Chinese language teaching is characterized by a structural specificity that
distinguishes it from the teaching of alphabetic languages: the coexistence of two minimal
units, the word and the character, and two partially dissociated strata of competence, oral-
lexical competence and graphic-sinographic competence. This structural specificity has
long been recognized in the pedagogy of Chinese (Bellassen, 1989, 2009, 2018, 2024;
DeFrancis et al., 1966; Guo, 1985) and poses a major challenge to aligning Chinese
teaching with proficiency frameworks originally designed for phonographic languages.

The EBCL project did not emerge in a vacuum. In several European educational
contexts, the integration of Chinese into CEFR-aligned language curricula from the early
2000s onward raised fundamental questions regarding the “eurocompatibility” of Chinese
as a non-alphabetic language. In response, European scholars and curriculum designers
progressively developed approaches that explicitly recognized sinographic competence as
a prerequisite for written proficiency, notably through character thresholds. These early
initiatives anticipated the dualistic perspective later formalized by the EBCL framework,
which dissociates the progression of oral and written competences in Chinese and adapts
CEFR descriptors accordingly (Bellassen & Zhang, 2008; Bellassen, 2012; Zhang-Colin
& Gianninoto, 2022; Lin-Zucker, 2024).

This dissociation underlies long-standing debates in CFL pedagogy between so-
called monistic approaches, which treat characters as purely instrumental representations
of spoken language, and dualistic approaches, which regard sinographic competence as a
core, autonomous dimension of language learning. Dualistic approaches emphasize
character frequency, combinatorial capacity, and lexical recurrence as organizing
principles for the progression of written Chinese.

3.2 Chinese within the CEFR and the EBCL framework

The integration of Chinese into CEFR-based language education has brought these
theoretical issues into sharper focus. The CEFR, originally designed for phonographic
languages, devotes limited attention to orthographic competence and does not provide
operational tools for handling logographic writing systems.

In response to this limitation, the European Benchmarks for the Chinese Language
(EBCL) project explicitly introduced graphemic competence as a prerequisite for written
reception and production (Guder, 2014). By defining sinographic thresholds—250
characters for competencies aligned with A1l descriptors, 320 for Al+, and 630 for those
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aligned with A2 descriptors—the EBCL framework operationalizes the principle that
written competence in Chinese must be explicitly constrained and scaffolded (Guder, 2015).

These thresholds provide a concrete basis for evaluating written input and output
in CFL contexts and are central to the experimental design adopted in the present study.

The present study explicitly assumes that the EBCL character inventories constitute
a pedagogically desirable reference point. This assumption is grounded in the EBCL
tradition of controlled sinographic input (Guder, 2014; Bellassen, 2018), in which limiting
and sequencing the character load is held to support readability and to reduce cognitive
overload for beginning learners. Readers working outside the EBCL tradition (for instance,
within purely communicative or frequency-driven approaches) may not share this
assumption. The study, therefore, does not claim that character-list compliance in itself
improves learning or readability; it evaluates whether generative models can be made to
respect an externally defined pedagogical standard, while the empirical validation of that
standard, for example, through measures of learner performance, is left to future research.

3.3 Prompt-based control as a pedagogical interface

Prompt engineering has recently been conceptualized as a form of natural language
programming that conditions LLM behavior through explicit instructions specifying tasks,
roles, and constraints (Liu et al., 2023). Among the different prompt types, system prompts
play a central role, as they define the model’s behavior across an interaction session,
including pedagogical role and linguistic boundaries.

From a language education perspective, prompt-based control offers a practical
alternative to fine-tuning. While fine-tuning requires access to model weights, training data,
and computational resources that are generally unavailable in educational contexts, prompt
engineering allows teachers and researchers to shape model behavior through transparent,
reproducible, and easily adjustable instructions.

In the context of CFL, prompt-based control makes it possible to impose explicit
sinographic constraints aligned with CEFR- and EBCL-defined descriptors, thereby
coupling lexical recurrence with sinographic recurrence. This approach directly addresses
one of the central pedagogical tensions in Chinese language learning: reconciling rich
interaction with controlled progression in written input.

4. Methodology

This section presents the experimental design used to evaluate the extent to which
large language models (LLMs) can be constrained through system prompts to generate
written Chinese aligned with CEFR-EBCL sinographic thresholds. We describe the
research questions, task selection, prompt design, model configurations, and the
quantitative metric used to assess adherence to instructions. Technical terms related to large
language models and prompt engineering are defined in Appendix B.

© 2026. The Authors. Compilation © 2026 Journal of Technology and Chinese Language Teaching 6
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4.1 Research questions
The study addresses the following research questions:

e RQI. To what extent does the explicit inclusion of EBCL-aligned character lists in
system prompts reduce instruction deviation in LLM-generated Chinese output?

e RQ2. Does the effect of explicit character lists vary across proficiency levels (Al,
Al+, A2)?

e RQ3. Do model size and architecture (GPT-4.1 vs. GPT-4.1-mini) influence the
degree of instruction deviation under identical prompt conditions?

These questions reflect the central objective of the study: to assess whether prompt-
based control alone, without fine-tuning, is sufficient to align LLM output with externally
defined sinographic constraints.

4.2 Task selection and EBCL alignment

To ensure pedagogical relevance and CEFR compatibility, experimental tasks were
selected from the European Benchmarks for the Chinese Language (EBCL) framework.
We focused exclusively on tasks involving written reception and written production, as
sinographic constraints primarily affect written competencies.

The selected tasks correspond to EBCL descriptors related to reading
comprehension and written expression at levels A1, A1+, and A2, including activities such
as overall reading comprehension, reading correspondence, and the production of short
written messages and forms. These tasks reflect common learning objectives in early-stage
Chinese language instruction and provide a controlled context for evaluating written output.
In this work, the sets of characters associated with each proficiency level are defined not
only according to the EBCL/CEFR descriptors but also with reference to the actual
distribution of character usage frequencies in a standard corpus. The use of character
frequency data (for example, Da, 2004) have allowed to quantitatively rationalize the target
character lists, ensuring that each threshold reflects distinct levels of text coverage. The
complete EBCL-aligned character lists for each proficiency level (A1: 250 characters, Al+:
320 characters, A2: 630 characters) are provided in Appendix D.

Ten EBCL-aligned written tasks were selected for this study, distributed across
three categories: reading comprehension (RWI1-RWS), written production (PW1-PW2),
and written interaction (IW1-IW3). These task types represent core written activities
encountered by beginner-level learners in authentic communicative situations. Each task
was systematically instantiated across all three proficiency levels (A1, A1+, A2), yielding
30 distinct task-level combinations. The complete list of task names and their integration
into the system prompts is provided in Appendix C.

© 2026. The Authors. Compilation © 2026 Journal of Technology and Chinese Language Teaching 7
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4.3 Prompt design and experimental conditions

The experiment relies exclusively on system prompts, understood as initial
instructions that define the chatbot’s pedagogical role and constrain its behavior throughout
the interaction session. Unlike user prompts, which vary during interaction, system
prompts provide a stable experimental condition.

For each proficiency level (Al, Al+, A2), two system prompt conditions were
designed:

* Condition L (List): the system prompt explicitly includes a list of target
characters corresponding to the EBCL sinographic threshold for the level.

» Condition NL (No List): the system prompt specifies the target level and instructs
the model to remain within its character threshold, but without providing an
explicit character list.

In both conditions, the system prompt assigns the model the role of a Chinese
language tutor and constrains its output to written Chinese aligned with the specified EBCL
level. The prompts also include a self-verification instruction requiring the model to
rephrase its output if characters outside the allowed set are detected.

The full system prompt used for levels Al, Al+, and A2 is provided in Appendix
C.

4.4 Models and experimental setup

Two versions of ChatGPT were evaluated in this study: GPT-4.1 and GPT-4.1-mini.
These models were deliberately selected as widely deployed, general-purpose LLMs that
are currently accessible to students and teachers through the standard ChatGPT interface,
either in free or subscription-based usage. As such, they reflect the models that learners are
most likely to encounter in authentic educational settings. The objective of this study is not
to benchmark state-of-the-art systems, but to examine whether differences in model
capacity, within realistically accessible models, affect compliance with explicit
sinographic constraints under controlled prompting conditions.

GPT-4.1 and GPT-4.1-mini provide a meaningful contrast: they share the same
general architecture and instruction-following paradigm, while differing in computational
capacity, response stability, and cost—factors that are directly relevant for pedagogical
deployment. To ensure scalability and reproducibility, all outputs were generated
programmatically via the OpenAl API (Python SDK, standard endpoint). These API-based
generations were designed to faithfully reproduce the outputs a student would obtain
through the standard ChatGPT user interface, given identical system prompts and
generation parameters, thereby combining experimental rigor with pedagogical realism.

For each combination of proficiency level (A1, A1+, A2), prompt condition (with
or without a character list), task type (RW, PW, IW), and model, ten generations were
produced per condition to mitigate the stochastic variability inherent to autoregressive

© 2026. The Authors. Compilation © 2026 Journal of Technology and Chinese Language Teaching 8
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language models. Data were generated in early 2026. All experiments were conducted with
identical generation parameters, with temperature set to 0.7 to approximate realistic
learner-facing usage rather than maximal constraint satisfaction. Deterministic decoding
(temperature = 0) was therefore not included, as the objective was to capture typical
instructional behavior; a systematic ablation over decoding temperatures is left for future
work. The maximum number of generated tokens was set to 1000, top p to 1.0, and both
frequency penalty and presence penalty to 0.0. No fine-tuning, retrieval-augmented
generation, or external tools were employed in order to isolate the effect of prompt-based
control alone, which is the primary mechanism available to learners and teachers in practice.
All system prompts, character lists, task templates, and evaluation scripts are provided in
the appendices to ensure full reproducibility of the experimental setup.

Statistical comparisons between models and prompt conditions were conducted
using Welch's t-test for independent samples with unequal variances assumed. Significance
levels are reported as follows: p < 0.001 (***), p < 0.01 (**), p < 0.05 (*), and not
significant for p > 0.05.

It should be noted that the ten generations obtained for each condition originate
from the same underlying model and prompt, and therefore do not constitute fully
independent observations in the strict statistical sense. Treating repeated generations as
independent samples may overestimate the effective sample size. The significance levels
reported below should accordingly be interpreted as indicative characterizations of within-
condition variability rather than as formal population-level inferences; this limitation is
further discussed in Section 6.5.

4.5 Evaluation metric: instruction deviation

To quantitatively assess adherence to instruction, we introduce the instruction
deviation metric. Instruction deviation is defined as the proportion of characters in the
model’s output that do not belong to the target EBCL character set for the specified
proficiency level. Formally, for a generated output containing N characters, of which k
characters fall outside the allowed EBCL set, instruction deviation is computed as k/N.
Character-level analysis was performed automatically by comparing each generated
character with the reference character lists for levels A1, A1+, and A2. This metric enables
fine-grained evaluation of constraint compliance independently of semantic adequacy or
pedagogical quality.

Instruction deviation was computed for each generated output and aggregated by
condition, proficiency level, and model. This approach enables direct comparison between
prompt conditions and model versions, and provides a quantitative basis for evaluating the
effectiveness of prompt-based control. For deviation analysis, only CJK Unified
Ideographs were counted as characters. Punctuation marks, Arabic numerals, Latin letters,
whitespace, and formatting symbols were excluded from all character-level measurements.
Deviation rates were computed on the final output presented to the learner after the self-
verification step. This choice reflects a pedagogical perspective, where compliance of the
delivered content—rather than intermediate drafts—is the relevant criterion.

© 2026. The Authors. Compilation © 2026 Journal of Technology and Chinese Language Teaching 9
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5. Results

This section reports the quantitative results of the experiments described in Section
4. Results are presented descriptively, without interpretative discussion, which is reserved
for Section 6.

5.1 Overview of experimental data

The experimental design crossed four factors: model (GPT-4.1, GPT-4.1-mini),
proficiency level (A1, A1+, A2), task type (ten EBCL-aligned written tasks), and prompt
condition (with explicit character list vs. without list). For each combination, ten
generations were produced (10 runs per condition), yielding a total of 1,200 model outputs
(600 per model). The key metric is the out-of-level ratio: the percentage of Chinese
characters in the model’s response that fall outside the authorized EBCL character set for
the target level.

For each output, instruction deviation was computed as defined in Section 4.5.
Mean instruction deviation values and standard deviations were calculated for each
condition and aggregated by level and model.

5.2 Effect of explicit character lists on instruction deviation

For the GPT-4.1 model (Figure 1 below), the inclusion of a character list is
associated with a marked reduction in instruction deviation at levels A1 and A1+. With the
character list, GPT-4.1 achieves a mean out-of-level ratio of 10.74% at A1 level (vs. 15.32%
without list, A=4.6 pp), 8.85% at A1+ level (vs. 12.01% without list, A=3.2 pp), and 3.91%
at A2 level (vs. 3.92% without list, A=0 pp). Statistical significance tests show that 6 out
of 10 tasks at A1l level and 6 out of 10 tasks at A1+ level exhibit significant improvement
(p<0.05) when the list is provided. At level A2, instruction deviation remains low in both
conditions, and the difference between the two conditions is negligible.

Proportion of characters out of level (%) comparison by task — A1 (Model: gpt-4.1)
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Proportion of characters out of level (%) comparison by task — Alplus (Model: gpt-4.1)
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Figure 1 Effect of providing an EBCL-aligned character list on the proportion of out-of-
level characters generated by the GPT-4.1 model across tasks and proficiency levels. For
each task (RWI1-RW5, PW1-PW2, IW1-IW3), results compare conditions with and
without an explicit character list in the system prompt. Bars represent the mean percentage
of characters not belonging to the target level, averaged over 10 runs; error bars indicate
standard deviation. Statistical significance between conditions is indicated as follows: p <
0.05, p <0.01, p < 0.001. Results are shown separately for Al (top), A1+ (middle), and A2
(bottom) levels.

For the GPT-4.1-mini model (Figure 2 below), instruction deviation values are generally
higher than for GPT-4.1 across all levels. With the character list, GPT-4.1-mini achieves a
mean out-of-level ratio of 15.55% at Al level (vs. 18.59% without list), 12.30% at A1+
level (vs. 14.40% without list), and 5.29% at A2 level (vs. 7.18% without list). The effect
of providing the character list is less pronounced than for GPT-4.1, with only 3-4 out of 10
tasks showing statistically significant improvement at each level.
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Proportion of characters out of level (%) comparison by task — Al (Model: gpt-4.1-mini)
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Figure 2 Effect of providing an EBCL-aligned character list on the proportion of out-of-
level characters generated by the GPT-4.1-mini model across tasks and proficiency levels.
For each task (RW1-RWS5, PW1-PW2, IW1-IW3), results compare conditions with and
without an explicit character list in the system prompt. Bars represent the mean percentage
of characters not belonging to the target level, averaged over 10 runs; error bars indicate
standard deviation. Statistical significance between conditions is indicated as follows: p <
0.05, p <0.01, p < 0.001. Results are shown separately for Al (top), A1+ (middle), and A2
(bottom) levels.

5.3 Comparison between GPT-4.1 and GPT-4.1-mini

Across all proficiency levels and prompt conditions, GPT-4.1 consistently exhibits
lower instruction deviation than GPT-4.1-mini, indicating a stronger ability to comply with
explicit sinographic constraints. When character lists are provided, GPT-4.1 achieves a
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global mean out-of-level ratio of 7.8%, compared to 11.0% for GPT-4.1-mini,
corresponding to a 3.2 percentage point advantage. This gap is especially marked at the A1
and A1+ levels, where GPT-4.1 systematically produces outputs containing fewer out-of-
list characters across most task types.

Out-of-Level Ratio by Task and Model (with character list)
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Figure 3 Comparison between GPT-4.1 and GPT-4.1-mini across tasks and proficiency
levels. The top panel shows the mean proportion of out-of-level characters produced with
an EBCL-aligned character list for levels A1, A1+, and A2 (means over 10 runs; error bars
= standard deviation). The bottom panel shows the effect of the character list, expressed as
the difference between no-list and with-list conditions (delta = no-list — with-list), by task,
level, and model.

Beyond average performance, the two models differ in reliability and stability.
GPT-4.1 shows perfect reliability, with a 100% success rate across all 600 runs, whereas
GPT-4.1-mini presents a lower success rate (96.2%), with 23 failed generations producing
no Chinese characters at all. These failures are not uniformly distributed but are
concentrated in interactive writing tasks (IW2, IW3) at the Al level, suggesting greater
fragility of the smaller model when simultaneously handling interactional structure and
strict character-level constraints.

At the A2 level, instruction deviation remains relatively low for both models,
regardless of prompt condition (GPT-4.1: 3.91%; GPT-4.1-mini: 5.29% with character list).
However, GPT-4.1 continues to demonstrate greater stability across repeated generations,
as reflected by a substantially lower variance (mean standard deviation of 3.9% compared
to 6.0% for GPT-4.1-mini with character lists). This indicates that, even when mean
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performance converges, GPT-4.1 yields more predictable and consistent outputs, a
property of particular importance in pedagogical contexts.

Figure 3 (top) summarizes the comparison between GPT-4.1 and GPT-4.1-mini in terms
of mean out-of-level ratios across tasks and CEFR-EBCL levels when a character list is
provided. Figure 3 (bottom) complements this analysis by explicitly visualizing the impact
of the character list for each model, expressed as the difference between the no-list and
with-list conditions. Together, these two panels highlight both GPT-4.1's superior overall
performance and its greater responsiveness to prompt-based constraint reinforcement.

5.4 Summary of quantitative findings

The quantitative analyses yield several consistent patterns. At the Al and Al+
levels, the inclusion of explicit EBCL-aligned character lists in the system prompt leads to
a substantial reduction in instruction deviation for GPT-4.1, with mean improvements of
4.6 percentage points at A1 and 3.2 percentage points at A1+. By contrast, at the A2 level,
instruction deviation remains low overall, and the presence of a character list has a limited
effect on model behavior.

Across all proficiency levels and experimental conditions, GPT-4.1 exhibits greater
robustness to explicit sinographic constraints than GPT-4.1-mini, both in terms of lower
mean out-of-level ratios and reduced variability across runs. For GPT-4.1-mini, providing
a character list nonetheless yields a modest but consistent improvement, with an average
reduction in instruction deviation of approximately 2.3 percentage points across levels.

6. Discussion

This section interprets the results presented above, discusses their pedagogical and
methodological implications, and outlines the study's limitations.

6.1 Interpreting instruction deviation across levels

The strong effect of explicit EBCL-aligned character lists at the A1 and A1+ levels
indicates that, at early stages of Chinese learning, LLMs benefit from concrete and
exhaustive representations of sinographic constraints. With lists provided, GPT-4.1 shows
substantial reductions in instruction deviation (4.6 percentage points at Al and 3.2 at A1+),
reflecting the fact that the limited size of the character inventories at these levels (250
characters at A1 and 320 at A1+) makes explicit constraints both manageable and effective.

These findings are consistent with prior work showing that chatbot-assisted
learning tends to yield larger effects for beginner learners (Wang et al., 2025), and that
system effectiveness depends on alignment with learner proficiency (Huang et al., 2022).
At the A2 level, by contrast, instruction deviation remains low regardless of list provision,
suggesting that as the character inventory expands (630 characters), models can rely more
on internalized frequency distributions. This reduced sensitivity to explicit constraints
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aligns with pedagogical intuitions and with Zhao et al.'s (2024) observation that prompt-
based lexical control becomes increasingly difficult as the constraint space grows.

6.2 Model capacity and constraint compliance

The systematic performance gap between GPT-4.1 and GPT-4.1-mini underscores
the role of model capacity in constraint compliance. GPT-4.1 exhibits both lower
instruction deviation and greater stability across runs, as well as perfect reliability, whereas
GPT-4.1-mini shows higher variance and occasional task failures, particularly in
interactive writing tasks at the Al level.

These differences indicate that prompt-based control strategies cannot be assumed
to generalize uniformly across model versions. This observation is consistent with findings
in the broader Natural Language Processing (NLP) literature, which show that larger
models are better able to handle multiple simultaneous constraints (Liu et al., 2023) and
demonstrate improved instruction-following capabilities (Kalyan, 2024). From a
pedagogical perspective, this raises equity concerns: as noted by Jeon and Lee (2023), the
educational value of Al systems depends critically on output reliability, suggesting that
users of smaller models may need additional safeguards or accept higher rates of deviation.

6.3 Qualitative analysis of constrained outputs

Qualitative inspection of model outputs complements the quantitative findings by
revealing how instruction deviation manifests in practice. As illustrated in Appendix A,
GPT-4.1 generally produces outputs that closely align with EBCL descriptors in terms of
task structure and communicative intent, with deviations often limited to isolated lexical
choices. Representative examples of model outputs under different constraint conditions
are provided in Appendix A.

Such cases—where a character outside the target set is selected despite the
availability of a compliant alternative—suggest that instruction deviation frequently results
from probabilistic lexical selection rather than from a failure to interpret the constraint.
This observation supports the use of instruction deviation as a diagnostic metric, capable
of capturing fine-grained mismatches between intended and actual constraint enforcement.
Similar patterns of “acceptable but suboptimal” outputs have been reported by J. Li et al.
(2023) and by Jiang et al. (2024), who note a tendency for LLMs to privilege fluency and
naturalness over strict constraint adherence.

More generally, instruction deviation should be understood as a measure of formal
constraint compliance, not of pedagogical quality. A text composed exclusively of in-list
characters may still be unnatural, communicatively poor, or developmentally inappropriate
for a given learner, just as a text containing a few out-of-list characters may remain
perfectly usable in the classroom. Constraint compliance is therefore a necessary but not a
sufficient condition for pedagogical adequacy, and the present metric should be
complemented in future work by teacher or learner judgments of naturalness,
meaningfulness, and task appropriateness.
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6.4 Pedagogical implications for CEFR-EBCL-aligned CFL

From a pedagogical standpoint, the results indicate that explicit character lists are
particularly beneficial at beginner levels, where they help maintain alignment with
carefully scaffolded sinographic progression. At higher levels, however, their diminishing
impact suggests that teachers may reasonably prioritize communicative richness over strict
character control, adjusting prompt constraints according to instructional objectives.

Crucially, the study demonstrates that meaningful alignment with CEFR-EBCL
descriptors can be achieved without fine-tuning, using transparent prompt-based methods
accessible to educators. This contributes to ongoing discussions on Al integration in
language curricula (B. Li et al., 2024) and supports a hybrid view of “Al as tutor” and “Al
as tool” (Labadze et al., 2023), in which LLMs are most effective when operating within
well-defined pedagogical boundaries. The effectiveness of explicit lists also echoes the
principle of controlled input emphasized in EBCL-aligned approaches (Guder, 2014;
Bellassen, 2018).

At the same time, the practical usability of explicit character lists deserves attention.
Inserting inventories of 250 to 630 characters into everyday prompts may appear
cumbersome, and not all instructors will find it convenient to do so manually. In practice,
however, this cost is incurred only once: the EBCL lists are publicly available and can be
embedded in reusable prompt templates, stored as persistent custom instructions or project-
level settings in mainstream chatbot interfaces, or shared within a teaching team. To
support such uses, Appendix E provides a ready-to-use prompting procedure for teachers
of Al and A1+ learners, derived from the system prompts employed in this study.

Beyond classroom practice, the findings also carry implications for the designers
of LLM-based educational tools. The results suggest that level-sensitive support for
Chinese could be improved if systems were designed to respect explicit sinographic
constraints natively, for example by embedding curated character inventories at the system
level rather than relying on user-supplied prompts, especially for beginner learners. In this
respect, the contribution of the study is not only pedagogical: it also informs the future
design of educational Al systems intended to operate within externally defined proficiency
frameworks.

6.5 Limitations and ethical considerations

Several limitations must be acknowledged. The study focuses exclusively on
written output and does not address spoken production or learning outcomes. Moreover,
instruction deviation reflects compliance with formal constraints rather than pedagogical
effectiveness. In particular, compliance with a character inventory does not guarantee that
the generated text is natural, meaningful, or developmentally appropriate; conversely, the
assumption that EBCL inventories are pedagogically desirable, although grounded in the
EBCL literature (see Section 3.2), remains open to discussion. These limitations mirror
those identified in prior reviews of ChatGPT research in language education (B. Li et al.,
2024).
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In addition, the present study deliberately focuses on prompt-based constraint
control and does not compare against algorithmic constrained decoding approaches such
as grid beam search or energy-based decoding. While these methods can be effective, they
require model-level access that is not available in closed-weight systems such as ChatGPT.
This constraint motivates our prompt-centric approach and reflects the technical and
pedagogical conditions under which teachers and learners currently operate.

A further methodological limitation concerns the statistical treatment of repeated
generations. As noted in Section 4.4, the ten outputs produced for each condition are drawn
from the same underlying system and are not independent observations in the strict sense,
which may inflate the effective sample size assumed by Welch’s t-tests. The significance
levels reported in Section 5 should therefore be read as descriptive indications of within-
condition variability rather than as formal population-level inferences.

Moreover, the scope of the conclusions must be clearly delimited. The study
examines two closely related OpenAl models accessed through ChatGPT, currently the
leading chatbot available to the general public. The findings, therefore, characterize the
behavior of this specific model family and should not be generalized to large language
models as a class, nor to open-weight or Chinese-specialized systems, whose constraint-
compliance behavior remains to be established.

Ethical concerns related to over-reliance, academic integrity, and unequal access to
more capable models remain salient (Adel et al., 2024; Cao et al., 2024; Crawford et al.,
2023; Vaccino-Salvadore, 2023). While LLMs can serve as powerful support tools, they
should complement rather than replace guided instruction. Finally, observed differences in
model performance raise issues of equity, as access to more reliable models may not be
uniformly available across learners and institutions.

7. Conclusions

This study investigated whether ChatGPT, currently the leading chatbot available
to the general public, can be constrained by system prompts to generate written Chinese
that aligns with CEFR-EBCL sinographic thresholds. Using instruction deviation as a
quantitative metric, we compared prompt conditions with and without explicit character
lists across two models (GPT-4.1 and GPT-4.1-mini) and three proficiency levels (A1, A1+,
A2).

Three main findings emerge. First, explicit character lists significantly reduce out-
of-level character production at beginner levels, with the strongest effects observed at A1l
and Al+. Second, this effect diminishes at A2, where instruction deviation remains low
regardless of the prompt condition, suggesting that strict sinographic control is most critical
in the early stages. Third, model capacity matters: GPT-4.1 consistently outperforms GPT-
4.1-mini in both compliance and reliability, indicating that pedagogical recommendations
cannot be assumed to generalize across model versions.
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These results demonstrate that prompt-based control, without fine-tuning, at least
within the GPT-4.1 model family, can achieve meaningful alignment with CEFR-EBCL
requirements—offering educators a transparent and accessible method for integrating
LLMs into scaffolded Chinese language curricula. The study is limited to written
production and does not assess actual learning outcomes, nor the naturalness,
meaningfulness, or developmental appropriateness of the generated texts. Future research
should extend this approach to other architectures, including open-weight models (LLaMA,
Mistral) and Chinese-specialized LLMs (Qwen, Baichuan, Yi, DeepSeek), and examine
how constraint compliance translates into measurable learner progress.

A complementary direction we are currently exploring involves models that enforce
sinographic constraints by design. Such systems, however, would lack the visibility of
mainstream platforms that students already use autonomously. Moreover, occasional
exposure to out-of-threshold characters may itself be pedagogically valuable, as authentic
language use inevitably involves navigating unfamiliar input—a core dimension of learner
autonomy.

As generative Al becomes increasingly embedded in language education, empirical
frameworks for evaluating and controlling model behavior will be essential for responsible
pedagogical integration. Beyond classroom use, the constraint-compliance perspective
developed here may also inform the design of future educational Al systems in which
sinographic thresholds are supported natively rather than through user-side prompting.
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Appendix A
Hlustrative Examples of Sinographically Constrained Outputs

This appendix provides illustrative examples of Chinese language model outputs generated
under different sinographic constraint conditions aligned with CEFR—-EBCL descriptors.
These examples are included for pedagogical clarification only and are not part of the
quantitative analysis reported in the Results section.

The examples below are drawn from the first experimental run of task RW1
(Overall Reading Comprehension) using GPT-4.1 with explicit character lists, as described
in Section 4. Their purpose is to illustrate how prompt-based constraints translate into
observable differences in generated texts, while remaining within a controlled graphic
space. For each level, the complete model output is provided, including the reading text
and comprehension questions.

Example 1. Output constrained to Al level (250 characters)
Task: RW1 — Overall Reading Comprehension

User prompt: RW1
Complete model output:
Read the following text about a student's day:

WHE SR, LAk, \SESER. BrRah o, harRmmALE
FRAZH . T =REIK. B BRIz, RESE, .
Questions:

1 AR LSRR ?

2. flrp A ATERZ R ?

R P G

4. At JUp B ?

Please answer in Chinese.

Translation of reading text: "I get up at 6:30 in the morning, eat at 7, and go to
school at 8. In the morning I have Chinese and math. At noon my friend and I eat at school.
I go home at 3 in the afternoon. In the evening I eat with my family, then do homework,
and sleep at 10."
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Example 2. Output constrained to A1+ level (320 characters)
Task: RW1 - Overall Reading Comprehension

User prompt: RW1
Complete model output:

i [ 152 T THI R 45

BEHE NN, TR, MSETRSY, 2%E. MEXAFNON: 58, &
. — MR . RIS AR R BN BCRARIR, LR R, SR
Ko MERET, HERMPA—EDT.

7] 2 :

1. FEHZEAJLAN?

2. MK AEME AN T 2

3. EHERERILA 225 ?

R

Translation of reading text: "I have a good friend called Wang Ming. He is 15 years
old and is a student. His family has four people: dad, mom, a younger sister, and him. His
family lives in Beijing. Every day he gets up at 6:30, eats breakfast at 7, and goes to school
at 8. He likes reading books and also likes playing with friends."

Example 3. Output constrained to A2 level (630 characters)
Task: RW1 — Overall Reading Comprehension

User prompt: RW1

Complete model output:

Complete model output:

5. RWI - [ sz 2 fig
V3 T o8 T AN R AR T R
NERL B RRR, fhSeBER, ARG SRR R B A R
W RAE AR . R =R TS, ADABEA DRk, AR N — Rz
W NS, A+ RHEES

7] 25«

1. /NHR EJLS AR ?
2. /NERHR AR RIERZ AR ?
3. /NI ARAT A

4. /NEHEE BT R E S ?
5. /NE—RAZ LRI ?
i A S B2

Translation of reading text: "Xiao Ming gets up at 7 in the morning. He first washes
his face, then eats breakfast. At 8 he goes to school for class. At noon at 12 o'clock he and
his friends eat lunch at school. After class ends at 3 in the afternoon, Xiao Ming goes to
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the park to play ball. In the evening he eats dinner with his family, does homework at 8,
and goes to sleep at 10."

Observations

These examples illustrate how increasingly permissive sinographic constraints
allow richer lexical and syntactic content while preserving control over character usage.

Level Characters Sentence Complexity Vocabulary Features
Al 250 Simple, short clauses ~ Basic time words, simple verbs (17, 2%, i)
Al+ 320  Compound sentences  Family vocabulary, age, location (1t %)

A2 630 Sequential actions with Action sequences ( 4G ... 72‘2_}5 ‘), specific
connectors activities (Yele, LR, Nk, DrEk)

At Al, responses are limited to basic vocabulary and simple sentence structures
describing a routine in first person. Instructions and questions are provided in English to
accommodate beginner learners. At A1+, additional characters enable the introduction of
a third-person narrative with family context and personal preferences; instructions shift to
Chinese (i [ 152, ¥ H * 3B %), At A2, the expanded inventory permits complex
sentences with temporal connectors (5G...%8 J5), specific action verbs (P&, LR, TR,
and varied activities; the number of comprehension questions increases to five, including
an inference question (/B — KUz JLIX ¥R ? ). This progression exemplifies the
pedagogical principle underlying the experimental design: maintaining controlled
progression in written input aligned with CEFR—-EBCL descriptors.

Instruction deviation analysis

To illustrate how instruction deviation is computed (see Section 4.5), each output
was analyzed for out-of-level characters. Results are summarized below:

Level Chinese Instr}l CFIOII Out-of-Level Characters
Characters Deviation
z % SR %
Al 83 133% it (X3)7 & (XZ)J Eﬁ (X2)7 AR ﬁ) 1E//17
Ni%
Al+ 112 8.0% F (x3), £ (x2), A, L, 46, &
A2 145 2.8% e (x2), i, T

These data confirm the pattern observed in the main results: instruction deviation
decreases as the character inventory expands, and deviations often involve high-frequency
characters essential for task completion (e.g., &2, HE for describing daily routines; [5], 15
for reading instructions). This underscores the trade-off between strict constraint adherence
and communicative functionality.
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Appendix B

Glossary of LLM- and Prompt-Related Terms

This appendix presents the glossary of technical terms used throughout the article.
The definitions provided here support the interpretation of the experimental design and the
analysis of model behavior but are not intended as an exhaustive introduction to large
language models.

Table 1: Glossary of LLM and prompt related terms

Term

Definition

LLM

Chatbot

Foundation
Model

Assistant

Prompt

System
Prompt

Prompt
Engineering

Role
Instruction

An LLM (Large Language Model) is an artificial intelligence model based on
deep neural 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 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 adapting to a variety of specific tasks through additional adjustments
(fine-tuning). These 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 instructions guide the model's behavior and allow it to
provide a contextualized user experience.

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, such as the tone or style of the responses. It sets guidelines to align
the model's responses 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 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 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™.
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Adjusting a pre-trained LLM consists of specializing it for a specific task or
domain by retraining it on a small set of labeled data. This optimizes its
performance for precise tasks like providing responses that satisfy character
frequency constraints.

Fine-Tuning

Instruction tuning is the adjustment of a language model (LLM) so that it
accurately responds to natural language instructions. This involves training the

I]Elstmctlon model on pairs of instructions and responses, making it more effective at
uning 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
Instruction . ) . X
Deviation 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.

Appendix C
Prompt Typology and Design Choices

This appendix details the prompt typology adopted in this study and explains the
rationale behind the methodological choices. Numerous prompt types have been discussed
in the literature, including zero-shot, one-shot, few-shot, and chain-of-thought prompts.
While example-based prompts can enhance task performance, they introduce variability
that compromises experimental reproducibility. Similarly, chain-of-thought prompts
primarily affect reasoning transparency and are not directly suited to the evaluation of
constraint compliance at the character level. For these reasons, this study relies exclusively
on system prompts formulated as explicit instructional constraints. System prompts define
the chatbot’s role, pedagogical objectives, and linguistic boundaries prior to interaction and
remain stable throughout the session. This ensures strict control of experimental conditions
and comparability across prompt configurations.

Appendix C.1. System Prompt with Explicit Character Lists

The following system prompt template was used for the List condition (L). The
placeholder {level} was replaced by the target proficiency level (Al, Al+, or A2), and
{liste} was replaced by the complete list of EBCL-authorized characters for that level (250
characters for A1, approximately 320 for A1+, and 630 for A2). The full character lists are
provided in Appendix D.

You are a Chinese language tutor specialized in EBCL (European Benchmarking
Chinese Language) framework activities. Your role is to design and facilitate ONE
specific learning activity based on the user’s choice.

AVAILABLE ACTIVITIES (EBCL Framework):

READING ACTIVITIES:
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- RW1: Overall Reading Comprehension — Provide a short text and ask
comprehension questions

- RW2: Reading Correspondence — Present an email, letter, or message and ask
the student to respond or answer questions

- RW3: Reading for Orientation — Provide signs, menus, schedules, or directories
for information extraction

- RW4: Reading for Information & Argument — Present an article or opinion piece
for analysis

- RW5: Reading Instructions — Provide step-by-step instructions (recipe, manual,
directions) to follow

WRITING ACTIVITIES:

- PW1: Overall Written Production — Ask student to write a descriptive or
narrative text (diary entry, description, report)

- PW2: Creative Writing — Prompt student to write a creative piece (story, poem,
dialogue)

INTERACTION ACTIVITIES:

- IW1: Overall Written Interaction — Simulate a written exchange (chat, forum
discussion)

- IW2: Correspondence — Ask student to write formal/informal letters or emails

- IW3: Notes, Messages & Forms — Have student complete forms, write notes, or
short messages

CHARACTER CONSTRAINT — {level} Level:
Available characters: {liste}

CRITICAL RULES:

1. ALL Chinese text you produce must use ONLY characters from the {level}-
level list above

2. Before finalizing any response, verify each Chinese character against the list

3. If a word requires characters not in the list, find an alternative expression using
only allowed characters

4. Do NOT apologize for the constraint — work within it naturally

WORKFLOW FOR EACH INTERACTION:

1. Present the activity clearly in English

2. Provide the Chinese content (text, prompt, or material) using ONLY {level}-
level characters

3. Give clear instructions for what the student should do

4. When student responds, provide feedback using ONLY {level}-level characters

ACTIVITY-SPECIFIC GUIDELINES:

For Reading Activities (RW1-RW5):

- Text length: 50-150 characters for beginners, 150-300 for intermediate

- Include 3-5 comprehension questions

- Questions should test different skills: literal comprehension, inference,
vocabulary

For Writing Activities (PW1-PW2):
- Provide a clear prompt or scenario
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- Specify expected length (e.g., “Write 5-8 sentences”)
- Give structural guidance if needed (e.g., “Include: greeting, main content,
closing™)

For Interaction Activities (IW1-IW3):

- Set up a realistic context

- Define the communication goal clearly

- Specify the format expected (chat message, email, form, etc.)

When the user provides an activity code (RW1, PWI, etc.), immediately begin
that specific activity without preamble. Present the Chinese content directly.

Appendix C.2. System Prompt with no Character Lists

For the No List condition (NL). The placeholder {level} was replaced by the target
proficiency level (Al, Al+, or A2). Unlike the List condition, no explicit character
inventory was provided; the model was instead instructed to rely on its internal
representation of level-appropriate vocabulary.

Appendix D
Reference Character Lists and Instruction Deviation

Instruction deviation is calculated as the ratio of characters outside the authorized
list to total characters in output. The character sets used in this study are based on the
European Benchmarking Chinese Language (EBCL) framework. Each proficiency level is
associated with a constrained vocabulary of Chinese characters that learners are expected
to recognize and produce. The character inventories are cumulative: each level includes all
characters from the preceding levels.

Al Level (250 characters)
The Al level comprises 250 essential characters for basic communication:

5% J\ENL F LA JEAS LA T 38 AN 2 KW Rz AT R BITE 453t 285 s i
JE AR T BN 22 L AR5 b K AR 2 ST Ml A4 BR 28 R0 5 [ R £ DU
o e AR 2L J e A € 10 5 G [ 237 K AL LR ) WY 484530 33k 5 L it v I mT BRI R
REERE 1 B8 B BLPT /N U SESEAT 2 SRR SRR T AT T 44 P R R FIR 55 e M BE A/
FR LN E-E R ESRTE E1E AN H A= B A A i I DR R T 45K
VS8 DY 5 At g R R Wi [ AR B W4 D9 SC I A PE R SR BRI B L 5 A2 %
FREE A — DUE B A R ez H s A8 iR LR R AR T e mE AR

A1+ Level (320 characters)

The Al+ level extends Al with 70 additional recommended characters, for a total
of 320 characters:

A1 characters (250): as listed above

Additional characters (+70):
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20 B ZE I T PR VR B 365 T ik A S A 3 B X o 2 % R i 24 A 55 Bkt T
ERIMAAL TR Tk ) 2. 5] AT AR IR 5 St el e o = 4K Bb A0t e e A A

A2 Level (630 characters)
The A2 level provides a comprehensive set of 630 characters for elementary
proficiency, encompassing all A1 and A1+ characters plus additional items:

Wy 5 22 J\NEFE T8 1 A 703 AR AE A AL a6 A BB BRI A R s AN D B 4
KSRIZFRZRE ] B I AT BR B 2 5 A% R AR 3] R A B 2 T R AR
fop BELER 2 RITE AT 0 KT S5 b 25 55 i e 8 VT 25 AR A T B0 e B A 22 1k L
TIRAESRTT B T CAR B 047y AT Al B A A2 T i M e o AR AR 4 BRE 3k
Ay S B ORI ABY T 5 [ SR £ I UG5 Wy AR B TR AR L5 A 37 1A 1 15 A XK
AR (8] 2 U8 KBRS GRS L AT B 4K 25 0 5B 1) I AF AR i o 22 ise
PR TN TGS Fr e BRI B AR E LA IH R A9 R ITF R Al
B2 F RS RGP R R IS 2E IR 1 R v B AL 2R BLEE ) 7 B R S T A AR 2 78
B8 R SR U X o M S ST i AT 0 s B BRSO T AT A T 4 B 44 AR B H SRR 475
5 e ME N Ve BE R £F 2 1S 8 AR AR B L R WA B 55 TR R A P T SR e - B L A Bl <R
T2 B H 2R 15 1 5 R DX 25 B PR LE RN H S an g8 =it i /b 434
O A P R A A R S s T iy S SR T B S AR O A I 1 =] R AR DY 3E R
LG NI it e 5 KR R B R A RIS BRI T R R Sk P A B e i T
AT A B O A SC TR R BN T 55 21V R A 1B ST BE B AR AR T S S BUAR AR A A /)
RS G L5 X BAT UM WINME VRS 2 5 WM 5 F PR G b — 2
A= C DA 5y R A 5 BIVER 5 52 Ak P ISy i A A A e i R 185 e 7 el oz e s H ek
IS PE AL RSl SRR M X FE IR RN R 2 BRI AR A VA R 3R o 32 AR B
BHERE 17 B B AL SR WE 2 A AL {2

Appendix E
A Ready-to-Use Prompting Procedure for Teachers (Al and A1+)

This appendix translates the experimental findings into a minimal classroom
procedure for teachers of beginner learners. It requires no technical expertise and only
needs to be set up once.

Step 1. Retrieve the EBCL character list corresponding to the target level (A1: 250
characters; Al+: 320 characters), as reproduced in Appendix D or from the EBCL project
materials.

Step 2. Paste the list once into a reusable location: a saved prompt template, the
custom instructions of a personal account, or a persistent project or workspace setting in
the chatbot interface used by the class. The list then no longer needs to be re-entered for
each request.

© 2026. The Authors. Compilation © 2026 Journal of Technology and Chinese Language Teaching 28



Lin-Zucker, Bellassen, Zucker Prompting Large Language Models

Step 3. For each new activity, send a short task instruction together with the stored
constraint. A simplified template, adapted from the full system prompt in Appendix C.1, is
given below.

You are a tutor of Chinese as a foreign language for beginner learners at EBCL
level {level}!. In all Chinese text you produce, use only characters from the
following authorized list: {paste the list for the target levell. If a word would
require a character outside this list, rephrase it using authorized characters or give
it in pinyin. Task: {for example: write a short text message inviting a friend to
dinner, suitable for this level}.

Step 4. Briefly check the output before classroom use. The results in Section 5 show
that explicit lists substantially reduce, but do not eliminate, out-of-level characters; a quick
visual check, or the evaluation script provided with this study, remains advisable.
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WE: M5 E R SR B R s e, SN L i =
TERCR . AR S AR F G TR H 28 2. R, BAK
BEARUCNARERMN TR, NHEZ @R TR E. Aot
FLUL HSK6 25 [ SL MR BN A B, RGPS KA AE B 3y 8T
SRRk RE . WEFCIRE DR ALY, Z5A 10 TREF R SEt,
AR ROBIAL . HEFERIAL DL 2 LoRA o5 i) 2 B R AL, IR
EEIE. WA, S E S RE. GO BEME—.
TR S REVE SN YERE, 4L BLEU. ROUGE. Distinct Z5H1 28455, %f
AR H BT SR A TR . BEE R KRR A R H 5 N Tl R
AR RIAIYE, (e AT e B 2 T A E AN AR e
TAENTHZEI G T2 AT, RO B fA
RILE . T, AT S5 BB &, s H
AR AR, HES AN R iy AR = R

Abstract: With the continued advancement of the digital transformation of
international Chinese language education, the traditional manual approach
to test item development has increasingly encountered bottlenecks in terms
of efficiency, cost, and scalability. Against this backdrop, artificial
intelligence technologies, particularly large language models (LLMs), have
opened up new possibilities for automated test item generation. This study
focuses on HSK Level 6 reading comprehension items and systematically
evaluates the practical effectiveness of LLMs in automatic item generation.
Four LLMs were selected for experimentation using prompt engineering,
including instruction-tuned models, reasoning-oriented models, and a
domain-specific model fine-tuned with Low-Rank Adaptation (LoRA). The
generated items were comprehensively evaluated across six dimensions:
linguistic fluency, content accuracy, item complexity, distractor quality,
answer uniqueness, and item-type diversity. In addition, machine-based
evaluation metrics, including BLEU, ROUGE, and Distinct, were employed
to provide complementary assessments. The results indicate that the items
generated by LLMs exhibit a high degree of similarity to those developed

(Beijing Language and Culture University)
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by human experts. However, the models still demonstrate instability in
controlling item difficulty and ensuring answerability, suggesting that
human review and revision remain necessary before the generated items can
be used in instructional settings. Among the models evaluated, reasoning-
oriented LLMs achieved the best overall performance. Based on these
findings, this study further proposes practical recommendations for
optimizing the item generation process and advancing a human—Al
collaborative approach to test development.

KA W SCRE, LR TR, KSR, B E
&%, HSK

Keywords: International Chinese Language Education, Generative
Artificial Intelligence, Large Language Model, Automatic question
generation, HSK

1. 515

AL H G il 2 18 5 S B P R R P LIRS, FLE BRI DA R
AT RO 5 0 B R I o I RAR, [ B S0 4 3 AR 05 3k
AT A B 5. AR, BEAE ARk S0 S AR A AR, AR 2025 4F HSK
SRR A H A O 850 TN (AE =SS, 2025) , G ANTamdERSERE . ik
AR Fe RS P S R0 55 T A SR PR T 2™, e DA A DR G K R 1 =
Ko

U4k, HSK 3.0 Filfk R pHEd (B BESC5E, 2025) , xbdll H Ao . & A i3
SR T DR, U AR 5 RN A R, AR G0N el A
LIS T P HE A v 2807 Hh v o B i, 31 AT BEXS HISK 3.0 FOHES 5 St ROR 7 A2 —
ML) LA, UK ADYCRIN TR REBOR R A e, £SO R AR HE
BHAE D5 T I AL, v B S H AR AR B TR I BOR B AR S ST RE

RHFFAKFE HSK3.0 ik R, L HSK6 Z4 b SR FR AR RUNBIE FE I AL, ) KA
RGN B AR LA A R R H o RIS, A2 28 B R e H BT N D VRAl, R4l
Gl TEAR, DASRTHIPAE S R e S v . AW ST B AEIR FC R R AE [
b SCHCE B RS I RE ST A, O El B SC R ORI R B B i
LSS .
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2. BFFALEIR
2.1 KHERIR 8 b b SO B RIBERT R

LR, DL AR B 2 N T REBOR I 55 SEHES) [ B o SCHCH U
AT AR, NEEA BRI REAIT K S MR BIEN T ¥shie. BT, MK
N E B TR RN ARO[, BRI AESCRBIRI I, SCRF 205
BB B AR (FRIRREE, 2025) « MMEALBISM R A e (eete . 1R1E,
2025) 5 EEIEEATTE, AERSHH BT AR S S AERIR I F M . SGERE
F (DR fRIE, 2024) 5 ERRFEBHIRE BT, W] BT @ A RS H AL IR R S
RN R IRIF, 2025) o IXEESCEAMUIRTT T BRI R MRCR 5 A,
W SEHUREHEAL . MEACII R B b SCECEA SR A JI5RF . e b SCE0R L H
PR, KRB (2025) SRR 7 ARG T E ALK AE HSK Al 20 5 .

2.2 BHB3ERR

BH B34 (Automatic Question Generation, AQG)HI A J& T A A= i ) — T
TAES, S BRE S BRI K RIMEAE . 5 AQG FZ R AT FIH)
J7i%, i Mitkov 25N (2003) $& H 15 T RSV EC AU HESE, J8 e ih vk 7 A A
AR I 7T AR B R R o X 2R VR R O AR Al in) A R e, (HSZ PR TR, R AEAT
TEZFEEA R . G LES 2 B B, J8ad 5] ARSI AYER - n) A= B
RiEME, W Heilman 5§ (20100 21 7 —FhE TS THHF 1 AQG 7712, Hix
O SEAE R at B AR R HE T, ik B A R B 3k ) R, PRI G AR 2R X X
] AT HE T LI R B s S (HA A AR T, A i

bEE R S R R, IRFESITNERZEMS T AQG [MIvE SUHEARFI H AR Rk
MR E, BERT T E ARNE SOER S Z M. Jiang Al Lee (2017) ¥
TR NI S FH T 44 1] 22 T BRI A B A e, A AR T ]
TCAE SCHLEE, Ak 7 F PRIl . Du &8 (2017) $& K 3E T = UpL i 7 51 21
J¥ % (Sequence-to-Sequence, Seq2Seq) AN H T AQG 155, SEIMNCAH HF)
AR R E o RN (2023) @B IR AL TR oo S B I 25 1)
WR A Seq2Seq 1EAY, I Z G T EE BN SR NEKBIOC R, g
EUER NG SHREI LS, 1-TF 7 A Bl H 038 ORI S 25 e . 281, 1%
B BT A AE B —BUEA R N ZE RS )

Transformer 2244 (Vaswani et al, 2017) FEAEFHATHER B3 = SIHLHIH E
T KB B AR ) R, S AQG $RAE TR S SCER AR AN ERIABE /1. 3£ T Transformer
BRI TR 25 RE S A8, 40 BERT (Devlinetal, 2019) . T5 (Raffel etal, 2020)
1 GPT %741 (Brownetal, 2020) %, @IL7EHECAEIE FA)IZk, 2T+
G 5 R A AN, 3/8 7 5 K H0VE = BRI A IREE 71, N AQG $248E T 3 i 5 1l .
BRIREE (2024) 456 35En TREME T —Fh2t T KB 08 B 204 s 12 . RNFT
S(2024) NBUR KIERZE AQG 1F55 LRI /1, R T8 KB AIG R sm HoR
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MEEEWAERTTE. BEEEPRFSCEE IR, A2 28 AR 34T B sz
WA & (EMIE, B, 2025, FWHEE, 2025) . HET, KEZZERE RS
Y E AQG 1155 L HIfE /11 At B et — P I

BT S, KA A 2h HEHE S5 EREBLHORBORIE /1, EMAEAL, &
WSl R LR AR

1) J8 I = S BOOR ) E T B AU, Bk 2 7 iR [ b SO BBl
FTES5 BRI

2) NEBEMAHEGHIZYEMEE, RGN L E N AN R 28 5 R R T 18
FEER A DA 3 AT R A Y BUE 55 BRI

3) 4 H R AR [ B b SCEUE E 3 U 55 B AHL I A d AR X, O — 23
I dr AL RGeS % .

3. R

AT VN KA R [ B b SCHCR H Shan AT 55 ERIRIL, AR SER LE
i, Wi RGBT TR KRR B B 1S REREAT PRI . st iz A e
e B TRAACRIER AL RE I LR G5 5, I AR IR R A g P X
B HIKUL HSK6 2 FSUN T ZORPFAEEAR R fJa IBid AL B SE R AR ke
ABHA RPN SRR B DR S0 A B W] SEVE AT AT LU o DA RE 70 T PP AR R 30k 5
BRI . SCIR T DL DAty S DY A4 BE VA B iR BT ST L

3.1 HRIERE

ERRPERE L, KR SE 7 OES PN SuperCLUE B, 1%
195 AL SR T P R ) 2 PR o KRB T DY 2K AE SuperCLUE 38 FI#5 th HE 4% 52 1l
AT, EAARBEARLE BN 1 FR.

®1 AEAKER

1

™

B AR RAPM | BT | B | KAEE
i
Gemini-3-Pro-Preview Google = NEZA 2025.11
DeepSeek-V3.2-Thinking RERE = A 2025.12
Qwen-3-Max B H R 4 Epy | 202511
Llama-4-Maverick-17B-128E-Instruct Meta & AP 2025.11

P DY AR AL 35 oKk B A AR AR L 3R R . oA Gemini-3-
Pro-Preview #& 4 fiCHE H 1) 2 LAY, FERC-AAERE L AR A i S s A A By T
R SEHAE KA & 5 2R IR, J& THEB R DeepSeek-V3.2-Thinking

' WMtkZ ML https://superclueai.com/generalpage

© 2026. The Authors. Compilation © 2026 Journal of Technology and Chinese Language Teaching 33



B, A K 5 A ALAE [ B b SCIR 2 E 2l AP A ROE PR

SRR R HE P HEFE G i Y, il g on 5 | IR B, BSR4
HEH . KR 5o 2R ifae )1, JB THEEE KA Qwen-3-Max s HLiE X T 17]
mPERERRA, fEHSCERMR . K BRSO S 2B SAES PRI, E&E KR
M54, BT84 KA, Llama-4-Maverick-17B-128E-Instruct #&J& T Llama 4 ]
EFR A O, EKISSIRM S Z e, BT REA., A, fF—3%K
TEE B, BIE TR RS AT R T IS R . T B ETsA A FF
A T B 3 8 [ Br A SCECE S B, AR SR RO R AR M T
TR, B RERIE IR . BRI 2R, AWFFTIEE T
ZHE RN RIET Qwen2.5-7B 1E Ao B 22 e g i

3.2 ¥AIEEWE

TERRB R ) 2R e m e dh, B 2RI T 2016 SE 2411 HSK6 2 [ 5 H
UL AN, B 2 MR, ZSRERY, DU PREE B . IRV 5 2
BotE, (A AT DR AR A i i) R H S BB TR B, DR FURIERAE AQG 1145 1
(FIRE 1A T, . BURERRMEREN: H5, HITEURRERMTRIE, VIbHER
T 680 R EAMEL, 3578 PDF k%3 HIR, #ATSCARIREL, 4 OCR HAK Hi%
BONT g SO FERIBRTURAR ., Ik S8 1] 5 7 17 152 2 At AR B s E ) s 4 )
NMESTNEH s AR5, AT ERNE VS 28, 81E OCR 5% B FIE 0 7 5B A A
) B R S SR DS AR BT R4 — 20, RN SR AR 5L AR S0 T B SO ]
FRALEE, HEATIERILE, BRI E R RS, AN 640 i REEMEL &5,
VERES Ay S L & Sy S IR b S S M SO P I A€ S W S ey LT e it Y
k. Bbah, HERAEIEEMBIL /N, A FMNERT 600 i HSK6 A5l él,
BN GRER T 1240 2080 . B UL IR, BB g0 S5 a5 E i 5
2% HSK6 25 R E R B, (HHESRIETIEE ik R, 5 E@TEa @ v 7y
A — 25, AW FAER RN Zhid f2 vhoks HAF N 5 18R 43 A7 T A s 34T
R, DAIESREAR R G HSK6 2% 1) 150 B At AR 4 M ) 2 2 RE . Bbah, 7E IR EERI
s, AW R AMERUT 30 fE HSK6 2 b B, AR AR RSk, XA
5] KA A AT B B A PRI . BV R, IR 5 IR P R T b Rl
SEAEMNL, WAEE.

3.3 SR
3.3.1 oA

TEF A 30 ORAE A 3 AT (o) AR By, B St g 'S HE s 1A I 5 vESE . $EOR
BT KB S A R SCBEEATT, X T 78 o RAE R A e ) B0 B, Edad f
oAk SRS 5l ST S BB ARG, T2 R A A
HMHERTE . MR . $278 T#2 (Prompt Engineering) & — i@ L 51t
SEIG AN AL S AR 5| A AR Rl B AR AT E X PR ) F H 9 ER (Dong et al,
2024) , Horpdm AR SN MRPRTES R, HZU& M5 B 77 RO R 31
W& BN T, A SRR RIS K 2 PR .
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R 2 HHRRRER

P R iR
FHEAR (Zero-Shot) KA TIE A AT BRSO T X
WHE 3R 5 IR PUTIES
DRERIEIR (Few-Shot) TR D BRG] SRR AT S
BYEEERR (Chain-of-Thought, TE MR OR S AATE BE () ), B SRABE AN v (1]
CoT) P IR T U B Y, S ASE 2 e R 3
IR AFR T+ B2 % In) /A 2 (1) RE A 12
AEEETS (Role-Playing) I A A IR TR A B 1 DA
25 ) H XA 5 P 2

Hul, ARt OB R ZEREN SRR . AT AT 1%
i, HRRRT ZMEMIERIESE DR LI s TRERCR, Sl B A RERER
ICIO #EZZ. CLEAR MEZLZE2, A, &b As [F N %5, R T AN A HR 7R AE 2L
TE#E Y4, CRISPE HEZE (EAEM . Wi3E, 2024) fESZERHAS R 2N, FHHE
SERENS A AR THE R [ & R B . JET EIRE IR, ABTFREN CRISPE HEZE/E MR
AN BT IRRAR ,  EARERIRIE W W3R 3 B .

R 3 BH AR AL
H A ~HINE

M (Capacityand | yp il (HSK) 805 5

Role)

WSS B AENXT HSK6 2] Bl S, % o e ) B
5 (Insight) il Ba S BEHERT . SO R B R R AR AR
S5 77 THAEAE R A
B LT HEAE R DAk, BTt DU TE R A R
£4% (Statement) BORBIE A G IR, HA —NERIER, FrA
RH WA T MR ZY, T & HSK6 ZUKF-.
SRS N F
1.2 S8 AW A B IXANMER N ?
N/NEIFS Y NA
¥3 (Personality) B B IREEREN
CHEHCEAERA
D R NAFE N TIELR

Ex: C

SRAE SRR, AT ST T LB ST, RIS
BUBEE T IAKER, (MU RO F 52 AU AR IRy
WA . BKTIT 5 AR F KRR MRS R HSKG LR 92
Ry WA T RIS R oG BSOS, A IR E R T R

> WitH 0 https:/developer.aliyun.com/article/1490356,
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LR TH ARG B R S IVETE, SRIG RS AT T A E Tk, fit)E
I rs A HE SR QR 4 R o

R 4 )5 IR B AR R IR HESE

SRS B
A4 (Capacity and PRAEHEIE HSK6 M BTk am L K, IRIEH IR,
Role) A LUK HEE IR A R
TE HSK6 2% [ i il o, |87 2 550 2% 7 2% ) 3 0K )
5 (Insight) (YRR AR« X B AL IS B I HE T . PR e 18 5 R 1]

THE AR, DO W R AP B ES

TH RS ARIE SR HE B DRk, vt DU TE I R
BORBHE RS AR, A — R IER, 2K
f£% (Statement) AU EA Z R, BT, EEAN . EB K
BB, 1A AR . U H NARE HSK6 25 8 A AR
HRPE, AN AT I SR ) ) 1 FRL UL

T RS FE B DL R R E A o i

1.2 89N A B IEAERN?

VN/NEIFSE Y NA

3 (Personality) B & IREERN

CHEEHOKRAEEAN

D FRANAFENTIELR

ZEx: C

332 MBS HKE

A, AftEANGEE, AR T A APT )77 NS E 3h s, 7E
AR ZHEE ELZETETNRAZH, FEOFERXEZHEESH
(Tempreture) FIURAFEVE 15240 (top p) - Tempreture s&—NF T A 4
R A PHg B S A, el fE X (logits) # 46 # MEA (softmax)
ZHT, R FEFATAR, AEEEAE BOSRE I BENLYE . FE VRN — A BINER R, A
R JFAE T logits [A] & 23 % A Temperature MR T, WAZN 1 fiw, Hrb, wi NidRH
[R5 1M TG (token) » zi AR AN FR A 1 AN st IR G logit B, V =21
TR Top-p &Ml BOEMERBIE, £ 3L B R — P31k H & /N
MR g 1 AR G AT R AT, DAFE ORUEE B MR AT SR T 346 tH 2 RE I I B & N7
%o

exp(z;/T)
YL, exp(z /T)

P(Wl) = AR (1)

I A Tempreture 1 Top-p, A PAG| 5 KA RYLE A B SCA <Gl i 1 Al
Il 2 R B A . AEAR Y, MMM SERESE T ETINEA
SR E LR AESEBR B I ROR, BAARSEHUE Bk 5 B,
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RS BERESHKE
p i wid Tempreture Top-p

Gemini-3-Pro-Preview 1.0 0.95
DeepSeek-V3.2-Thinking 1.0 0.95
Qwen-3-Max 0.8 0.9
Llama-4-Maverick-17B- 0.8 0.9

128E-Instruct

3.3.3 EEPBAHEBME

FEAL I H B ) 2 BRI, AHE TR A B A (Supervised Fine-
Tuning, SFT), FEARYIZRT7 IR £ b, RELUT LoRA fltiff(Low-Rank Adaptation)
Jitke LoRA &Ml KRB I ZRiE 5 M K SRR, & B MRS
TR Bty R BT SRR i AR Tl i, HAZ O AR R R G I R B N JR a6 280, IF
I g N E AN ZRH R R AU S B B . KPR R T, HFHZEAL
KRB ZH, AR EB SRR S, i KR 1 75 2 2R
ZH& (Manakul etal, 2023) o AHFFCIER | LLaMA-Factory fF 96l TH, X2
— AL KRB BRI T B ARSI 2RSS, Edefit 7 — B 5 B TR M,
PASRTAG A RS R I S, ORI I AR . o I BB S B Bk 6 Por.

K6 MAESHEE

¥ BUE
HES %4 3
ij‘] % 3e-4
AL RN 16
REERAN 001
ESFY T Cinea
LoRa #A{H 8

3.4 PEAH SRES

FEVPA R AR RS H (BRI, DB DR VP PR S T PR AT R, AR TR
FAE bR 5 EIVFU AR SS & BV T

3.4.1 ZWIEHR

H B3 BN SCARE R — AT SS, BRI 2% | SR A T 55
W B — LAl s FE AR R VP4l A H 5T . e B BLEU(Bilingual Evaluation Understudy )
(Papineni etal, 2002) . ROUGE (Recall-Oriented Understudy for Gisting Evaluation)
(Lin, 2004) LK Distinct (Li, 2016) =/M&br, BUEVEEZ N0 2= 1, @HAH
srtb#on, A BLEU. ROUGE fEbmRAB A A M H 5258 H (K
) BUZRERELLYE, I Distinet $57 R KT (0% BEHE . BLEU % KTt
2 BRI 2% 8 2 A1) n-gram (0 SR CRURIRLED) | ASIIT B4 n B8
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1. 2. 3. 4, RERIWUANGERBIE, HRAKXWA (20, Hd BP AEIIRHT,
WO H s ik =G HEARN (3, ik BB ZSHEEH K
FE, 1o A A g H K 25 ROUGE iz B n-gram )79 [F1% (Recall) K= H
FEBNEE 5% H 2 A BE, HEAXKA (4, n@FEEEN 1. 2 f
L, AB7fEH ROUGE-L i (HKAILFFIIMILECE) K47 VAL ; Distinct &
PG SCARAE 2 FE TR AR, 80 Se it AR OCA R AN B 1) n-gram 1Y DA SR AT 5]
L2 FEE, ALFE macro-distinet A1 micro-distinet, 7 macro-distinct AN A,
1M micro-distinct FyEA B2 SCA, AHE 7848 H micro-distinet A PFAl A B8 H 1)
ZrEME, Ed B RN2, HEAKXENL 5) .

N
BIEU = BP X exp <Z W, X loan> AR @
n=1

1, Ir<lc
BP = AR (3)

exp (1=1Ir/lc) , Ir=>1c

count (gramy)

ROUGE — N = Z52gramn match - ITETN " o 100% AR @

Ystgramncount (gramy)

. s __ count(uningram)
Distinct — N = count(ngram) A3 (5

3.4.2 EWMPPEE

TERHAT N TN ES, SHERWN S (2025) FEE R XA 8 H 3 2h 4 SR
GL K IRYELR R, IR G X HSK B RF = 204, T8 5 i 5 Py 2 e 1
P FB B BE TR TR TP G — e R 22 R /N A A8 ) Rt Al ) i
HBEAT BRG0P . Horp, BB 2 REVE SR bn A 10 (R DA SR BT A2 A D 3
H, AR Angi i, E5 8. HEngl. 7 CE@Ess) Lo, LR
AN JEE R BT Xt B i H BEAT PR

FEVHAS N SUERT T, NIRRT L, TS 590 A R B4 HSK dr
A E bR SO AR T SR E e . AU RIS 4 A 2
fran il A2 5, W 1 AAEE0E 5 KB PR SCA BT (i 3 4, £k% 5 HSK
i), AL 3 A AERUE F R VEI B s S 07 A il (B A#% HSK6 R +4
Bt 2 X Z 5PEH KD .

RV RRE b, B et 3R EE T 30 BT RE AR KR R E TS
ARG, IS T IR . VR 5 TP AL R A A 180 R B A R
T AR AT DU H 8 RV o R 5 AN R R A R o i LUE R
KRG TN GL, BN TTAEVE > I AR H B AR, SRS L3RS AR FEEAT
B P
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S, R

K 25 U 5 o SB35

FESFA T L, VB TR Py B SR T AR
R TR 2 S04 T AT V25 S LS TR0l A BN 0T
B, b | R AR, 2 FOR R 3 Ror L. 4 2R LB,
5 BRI . JoR, BRI SRR, SRR, M
DAREE R, MO 0 RREFAME — I (7 46 B A 1A E A

PAATE DL o

4. LR 5587
4.1 A8 BB

LA P (1 — R B SeAoR a1, ASRIAS Y A sl (078 H 6 LEn R 7 B, 124

BRIET HO61330% B A8 - 1) 28— 5 D) s FE A it

R 71 ARBERIA RS B 3t )

FE B RIE

IR

Gemini-3-Pro-

Preview MR S S22 10 7 S AR, B
S T 2% R AR

A Bt
B 71t
C /K5l
D A

fif?

KE v, T 5meiE

A S ZORE PR 3

B A3 45 Al & (T B ARSI 280 Ff
C T B B GERR g id e KB
D g il H A 2 = VAl &

RN RN ALY DR
ber, AT T SUREERE M2

A% HES, FEER
B KT, —EF%
C BRI 2 1) AL AR
D (B 2 il E SR TH

OGBSO A

A TRRBHEIELE

B il P iR 54
CFHEZRMmBEHMK
D 4k i % 5

DeepSeek-

o

V3.2-Thinking | #R A1k}, i 2% 752 G FR A

A B
B 't
C /K5l
D A

MEFRIRE], 1LvaA 4 R
[T_EEEZY LN

A A Fh

B #5200
C280 Ff

D it 300 F

SR L v T A P AR A SO AG
B, RO TS IR ?

A IR I R K
B %7 Lz id b K2 A B

°* H61330 72 HSK6 2% ik B4 S .
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K 25 U 5 o SB35

FL L%
C 3 W R 76 AR AT
D PR S22 F N PR

S 2 NP A i e | 2 PITER T SLE OV
IR IO A O | B g e
s C WL T £ AL R
D 8 i B 27 A
Qwen-3-Max A Bt
WA, IR A 007 | B a0k
R A4 7 C K3l
D &
A oA HES
SRR KRR A 4 | B AR
Yot 2 C BT L2t
D KL
A L THE IS & A2 PR
o
B, L Zi%kﬁﬁﬁﬁw%%%@ﬁx
ASCe L ; WipeE
LPTOFRRIRD  EBRBIN: | " e o mme R 7 1
Bl
D B T R
R
Sl LGRS AR IR | B R AL I & RO
R T CHRARES, & )ELlinf
D 175 A8 A
Llama-4- A THHT
Maverick-17B- | % 1 Burh 4 iia<HEvE 4t | B #35
128E-Instruct R A C 1
D H
A HiTH
R B — TR AL T N | B A
HET KR —HRE? | Cittki
D 4 i
BTH—F L L, WA | A TR
AT kb, B | DA PRI
S 7 BB mm A E s A
R D &5 b A
A 1L 2 0 S
R — TR E A fE A1 | B 4 S 7] B
o i 2 ClHtEze—ILM
D 1L 7 € 7
BORBRIBEL | | 5w 7 g e o o gggg
itz —, Rl |2
T A T % DR o
T . FAIGUE | A GREE—
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i ? SRS £4

C LVERNE

D 2z AT R T BR
AHEEFRFEE

Rl E30, WP A AEXK | B R M EZ

T A AR C R REIRIHN

D m At 7 AMTHEE

A Ll T A R KT R
— RS

B (L PG B AR IE ARSI T
NI SCE AR, ASIE | IR R R

AR — T2 ? C hivtm MBI TR &Y,
B HAb A e

D 4B AN 1L T A A 45
TR ]

i

4.2 BB REIPE

AW FT AN MR AR AN VA AN J5 TGS KA A R H AT oy, A
BAOR VP A P et AT R 1

4.2.1 ERER

BLEU. ROUGE-L UL} Distinct fabr it 545 RANE 8 froax. WEAA LF, A
Al A A B8 H ) BLEU {EAT ROUGE-L B ANy, X302 i T A ey H 504
WP, HA ORI A AR, &0 E FEAL S Fats B RRBUF AT .

K 8 FUHLAEER

i-idl BLEU ROUGE-L Distinct
Gemini-3-Pro-Preview 19.76% 27.42% 66.67%
DeepSeek-V3,2-Thinking 20.64% 27.26% 64.18%
Qwen-3-Max 15.48% 24.64% 65.45%
Llama-4-Maverick-17B-128E-Instruct 16.26% 22.78% 52.08%
1580 )5 R AR 13.24% 20.36% 53.99%

MA A B E AR BLEU. ROUGE-L FRE, 38 KRR BRI T4 € BB K
i, Hod, Gemini-3-Pro-Preview 5 DeepSeek-V3.2-Thinking &I N, BLEU
S L E] 19.76% 5 20.64%, ROUGE-L 43 H34Hid 27%, 1Bl —# 7E1A VG
518 B 5577 05278 H FAA A AR, A i HAE N S B IGIE A
TAn i Rk 782 AEMEFE R Distinct |, Gemini-3-Pro-Preview 5 Qwen-3-Max 43 7l
A5 66.67%5 65.45% K5 miE, R\HAREEMAHRAZHFES, BaTEES
WA A 2RI o TR J5 A58 B AR TE Distinct & 5T Llama-4-Maverick, {47582
T IHEEA, KA SO Z R A IR . SRR UL, 18 KRB RRE 71
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#& Gemini-3-Pro-Preview. DeepSeek-V3.2-Thinking - FE K AR ALLE /1 H A= B A
BARRAEE1E T 2R T TR IE AL & [ IR0 A AR B 7 H IO 3

4.2.2 NTiPh
NLPFpgs Ransk 9 fros, PARES 0 N3EdE, B S ERESHEMNS M

RESE, ZEMBU/IMURRALR I, B N T BUK-T . Hh 55 B &os
RRREAFIYERE B3 SR ZE, T JHE”, KT,

x9 WogER

& B RIE BE SRS & B I gt
HGE s BRE | Tt | ZE4

ﬁ@ 4.58 4.65 3.96 3.92 3.98

Gemini-3-Pro- 4.56 (-0.02) 4.55 (- 3.26 (- 3.55 (- 4.02
Preview 0.10) 0.70) 0.37) (+0.04)

DeepSeek-V3.2- 4.61 4.62 (- 3.34 (- 3.46 (- 4.10
Thinking (+0.03) 0.03) 0.62) 0.46) € (+0.12)
Qwen-3-Max 4.50 (-0.08) 438 (- 3.08 (- 3.28 (- 3.92 (-

0.27) 0.83) 0.64) 0.06)

Llama-4-Maverick- | 4.55 (-0.03) 424 (- 3.21 (- 3.15 (- 3.74 (-

17B-128E-Instruct 0.41) 0.75) 0.77) 0.24)
A3 F F AR 4.48 (-0.10) 4.08 (- 3.28 (- 2.90 (- 325 (-

0.57) 0.68) 1.02) 0.73)

MEEGE 5, FrA R ARETE 5 I L 5 N A MR VR A SRR S R
SRS > ZHR, R 5 a5 A S S B RO N T A
KV BRI, AEVRIL Ll L ELRE ) 1 A R R S R T MR b, P
R 5 AR5 20, B OB RLAE k025 2 S5 A AR e TR Ty T A AE
YRR . BRI

IR T b, KA A o H % 5 NREBOEGE, £ K7 i H
PN A R Z BN SIS 2R, Bon 7R 9K B 285 5 A lae
A SR BAT B AU

TE N A UERE I, DeepSeek-V3.2-Thinking #1 Gemini-3-Pro-Preview )& i I,
5RE@WZRE N, R ERH) B SCEERE ), ARG H 5 R SO B
— ¥

M HE A b, KRB A NG H S B SFE B2Z20E, AREIR i szl @ H
MEfE, Forb DeepSeek-V3.2-Thinking [R5 H@Z /N, A5 N R, K
BT A B8 D0 2 A7 AR B It R R O, R T M B st R B R (eIl N B
B LUEHE LA FERIE SCHE] Chn BT A5 .
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FEIETIT 4P L, Gemini-3-Pro-Preview A BG4, 3758 B 5 15735 0 1)+
PR, ANREA BT T AR R . B A B RIR T, Wi AT
] o IR L A

R 2 FEPE B, B a AR R BB A, e AL RIS BB %I,
B AL, R W GEL BB KRS R

ANRI KA A il H 1) SEME— 1 5 EE R 10 Pl By, il KA AL A ol
H B BAFImTRIE M, 2Rt —E & HIa I 90%; & Mo G MR RLTE Z4ebn
ERIRERG, PFrAR AR HAFAE TS IE B A< 2 A IR IR TURIE L, AT
S BUPURE SR VN 47 i A e T S L < 3 A ib S MR - A PN
A i RS BN SRR B, R ST TN 9 5 SR e AL IE L AR B A T — 1
ik, DRI A G H T SR AT

R 10 R MR

EER S ERME— ER I E—
Gemini-3-Pro-Preview 92.26% 7.74%
DeepSeek-V3.2-Thinking 92.15% 7.85%
Qwen-3-Max 93.64% 6.36%
Llama-4-Maverick-17B-128E-Instruct 91.35% 8.65%
T JE H R 82.47% 17.53%

WAL, IANF R KRB () R I 22 5Kk B 5, DL DeepSeek-V3.2-Thinking.
Gemini-3-Pro-Preview R PIHEEE AR B ER A5 R I g 0 o X R 1T 5e 45 a5 T H 9 30
() L AEREAHEBRAIL A, A AR H A o R A B8 B f BTN i R IR
BRSO AL L MR RS S0 — 1, AT AE Y S HERA M
WIS RS F R B, LK, BL Qwen-3-Max YRR & B
RIS S S A 2 P S E R R T, PR Ul G A e 4 5
WK, AR, AR H SR S 48 T IR 2 SOR B 5 8 T 1R
b R THEBR AR . R Ja, AHIEFURT R FH B0 28 BORB R B AR R A, AT
REAE AT I ZR B0 AR 5 i SRS T, AR R B8 78 40 Rl & SR VR I DR B A A ik
ReJy, AT, EDLBUNSREE 2 IRIEOL T, i I JE A R T R R P AT AR
PR SRe I T B

5. Wig

SRR, KRR A A AR 55 B BB Ty, (B e R B AR
H R L n] Bl VeSS R, ARORR N AN HL A H B A b, &=
SRR R JUH A il P R A0S, I N L ok 3R AL il H il SE 4.
TR BT AR, AT FUdR H AR I 2% s P
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5.1 fifbiniit SRA#EE, SCHURMEAE R

FUMPARYE BAR R A b 55 A E a, RS, FEaitb it it IFik
FOERCH AR, DLRTI A il H MR S E . Rt N H 2%
ARNENZ IR A SR EOR, JF AR At BRI ik a0 KUk 9225, i
ARG FER . teAh, AREE AR AR, BB RS E . RS
Wit . AR IS b, RIRIEAE ST R PR AT e . 3 O E 1 5 I S A% e
Bk, RIOCSEIE TR AE AE /19RO U0 Qwen-3-Max; 5 7 a8 H (FI32 4R IR
B e R A5 A, DS e FHY R A B SUHE B BE 0 U7 1 DeepSeek-V3.2-Thinking .
WAL LA B SR AL ILAS, AERs BB IR A H 5 B AN R G K S
A

5.2 B ER—HR—BIT RN RRE, SIS

FOM PR KAy H bR A R TR, Bl 56T lb A ong A2 sl R
BEAT R . BN E R OGE A S ARG ER G S, B H 2
1% X T AREAREH , ZOMa] AT XTSI s 4, B
AR, I 2 IR E R BT, RS R AR A . BEAL
il B A 49 AR R A PR K A A ORI S REf IR 288 H 221 s 10 &
WA, MTTLESR T i AR 1 [R) PR P A R S I

6. Z5iE

ASHEFELL HSK6 ¢ Bl SR B RN B, IRZR 1 B A SNSRI AR B 2l H
ROR, RN RE H A AU B 20 AR B ReAL B LR IS 225 . TR W], K
WAL BB AR S ERAT BT, ARZOIBAURI A ZE R, Hrp e
RINVEEARRIUENE, (HAEETBE . MEEESE] L ATl RS T 5 N L i i A4
WIR 720, JoiREAR N T8k, Rk AR B Lk am e Bu0m, & &1E N
BEERT R, EANTHZSBITHEM ERANZAEE . ARk, wTRLE— PR R
DR KA B SCRL, Wy g B 2 i B g I RBOR , HES) Bl B b SCEE A2 5
PR e B AT

B A SCRZEE H P AME SRRSO B BR R SCECE I TR E ORI <TH 1) [ bR SCEE AR
WA AN TERE (AIGC) MW" (24YHO3A) ; JbEES KEM R4 GRS (b RER AR
WL 55 o LI BE 45D <Rl & LLMAIGraphRAGH] H Bl dil J7 150 78” (26YCX040) [MBTH). 1RIENA
SCEIAER .

SH IR

Brown, T. B., Mann, B., Ryder, N., Subbiah, M., Kaplan, J., Dhariwal, P., Neelak
antan, A., Shyam, P., Sastry, G., Askell, A., Agarwal, S., Herbert-Voss, A.,
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Krueger, G., Henighan, T., Child, R., Ramesh, A., Ziegler, D. M., Wu, J.,,
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Abstract: Computer-assisted pronunciation training (CAPT) increasingly
incorporates automatic speech recognition (ASR) to provide pronunciation
assessment and feedback. However, the extent to which ASR systems
evaluate non-native Mandarin Chinese speech in a manner comparable to
human teachers remains unclear. This study compares the assessments
generated by three ASR systems—Whisper, Azure, and Gladia—with
ratings provided by native Chinese-speaking teachers for the word-level
Mandarin Chinese pronunciation of 31 Japanese learners. Two research
questions are addressed: (1) To what extent do these ASR systems assess
learner pronunciation comparably to teachers? (2) Can ASR assessments
help identify learners' pronunciation difficulties? A three-point scoring
scheme was developed to evaluate learners' productions of 20 Mandarin
Chinese words. Comparative analyses were conducted from the
perspectives of learner proficiency and pronunciation characteristics. The
results showed that all three ASR systems generally underestimated learner
performance relative to teacher ratings, although Whisper produced
assessments that were most consistent with those of the teachers. The
agreement between ASR and teacher assessments also varied according to
learner proficiency. Furthermore, ASR performance was strongly
influenced by initial-final combinations, suggesting that ASR assessments
can help identify specific pronunciation difficulties. These findings support
the potential of ASR as a complementary tool for pronunciation assessment
in Mandarin Chinese CAPT.

WE. BEETENHEIAZ )2 (Computer-Assisted Pronunciation
Training, CAPT ) M & &, H 3) 15 & B ] ( Automatic Speech
Recognition, ASR) RGH i) 2 HLN H T &K & vFAE 5 Bt 2R,
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1.Introduction

Mandarin Chinese courses are offered as required electives at many universities in
Japan. First-year students who begin studying Chinese as a foreign language are typically
required to take two classes per week and continue their studies for 15 weeks during both
the spring and fall terms. Owing to large class sizes, students often have limited
opportunities for pronunciation practice, a challenge common to foreign language
classroom instruction (Gao, 2025; Chen, 2011).

Computer-assisted pronunciation training (CAPT) has been recognized as an
effective pedagogical approach for improving learners’ pronunciation, particularly in the
context of English as a foreign language (EFL) (Fouz-Gonzilez, 2015). CAPT systems
frequently incorporate automatic speech recognition (ASR) technology, which is used to
detect phonetic errors, provide corrective feedback, ultimately enhance learners’
pronunciation and potentially improve awareness of grammatical features (Ehsani & Knodt,
1998; Burleson, 2007; Neri et al., 2008; Eskenazi, 2009; Wang & Young, 2014; Tsai, 2019;
McCrocklin, 2019; Dai & Wu, 2023; Issa & Hahn-Powell, 2025). ASR-based CAPT has
also been applied to the learning of Chinese as a foreign language (CFL) (Da, 2015; Zhao
et al., 2019; Watanabe et al., 2019, Li et al., 2024).

Despite these developments, the accuracy of ASR in evaluating non-native speech
remains a matter of ongoing concern (Ehsani & Knodt, 1998, Derwing et al, 2000; Sunaoka,
2018; McCrocklin et al., 2019; Inceoglu et al., 2023; Hirai & Kovalyova, 2024). Eskenazi
(2009) emphasized that CAPT systems employing ASR should be capable of detecting
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individual pronunciation errors and assessing fluency in a manner comparable to human
experts. Similarly, O’Brien et al. (2018) highlighted the need to identify ASR-derived
measure that align closely with human judgements. Even with recent technological
advances, the question of how accurately ASR systems recognize learner speech remains
critical. A recent study investigating the performance of five speech-to-text applications
for EFL learners has shown that recognition accuracy is influenced not only by the systems’
technical capabilities but also by characteristics of the learners’ utterances (Hirai &
Kovalyova, 2024).

In the domain of CFL, Sunaoka (2018) analyzed the recognition accuracy of non-
native speech in a Chinese long-distance group discussion using the ASR function
integrated in Google Translation, arguing that teachers must verify ASR evaluations to
compensate for technological limitations. Nevertheless, it remains unclear how accurately
contemporary ASR technologies recognize CFL learners’ speech, and which ASR-derived
assessments most closely reflect human judgements. To address these gaps, the present
study compares assessments of Japanese learners’ speech generated by three ASR systems
with evaluations provided by native Chinese-speaking teachers.

2. Literature Review
2.1 Computer-Assisted Pronunciation Training Systems with ASR

A substantial number of CAPT systems incorporating ASR have been developed
for various EFL learning purposes. Burleson (2007) employed ASR to improve segmental
errors produced by non-native speakers. Five Mandarin-speaking learners of English
underwent pronunciation training targeting six phonemic contrasts. The ASR was used to
recognize their productions and provide feedback, while native English listeners evaluated
pre- and post-training recordings using forced-choice minimal pair tasks. The results
demonstrated a significant improvement in learners’ segmental intelligibility. Wang and
Young’s (2014) ASR-based iCASL system further examined the presentation of corrective
feedback and demonstrated the effectiveness of a three-level feedback scheme. Windows
Speech Recognition (WSR), a built-in speech recognition tool in Microsoft Windows, has
also been integrated into sentence dictation practice, with findings suggesting that it can
serve as a useful complement to face-to-face pronunciation instruction (McCrocklin, 2019).
More recently, Issa and Hahn-Powell (2025) reported the use of a fine-tuned speech model
within a CAPT system to investigate the effectiveness of ASR corrective feedback on the
pronunciation of Arabic. These studies illustrate the diversity of ASR technologies
employed in CAPT systems.

In the field of CFL, Da (2015) introduced Google’s ASR, embedded in Chrome
browser, into classroom pronunciation practice for ten non-native learners, suggesting that
meaningful or frequently used expressions may be more suitable for Pinyin activities than
isolated syllables groups. Zhao et al. (2019) developed “KoToToMo”, a smart phone-based
system for read-aloud practices that utilizes operating-system speech recognition. In
addition to repetition and shadowing tasks, the system allows learners to conduct
pronunciation “trials”, enabling them to confirm their performance based on recognition
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results and receive feedback. Watanabe et al. (2019) proposed the “ST-lab” system, which
integrates both ASR and text-to-speech (TTS) technologies via the Web Speech APL. In its
“Reading Aloud Practice” module, the ASR component evaluates learners’ pronunciations
and displays the recognition results, allowing learners to repeat items until a “correct
answer” 1s achieved or optionally skip them. As with EFL, a wide range of ASR
technologies has been integrated into CAPT systems for CFL (Da, 2015; Wei & Zhang,
2018; Watanabe et al., 2019; Zhao et al., 2019).

2.2 ASR Assessment Accuracy of Learner Speech

The accuracy of ASR remains a critical issue in its deployment within CALL
environments, largely because most commercial speech recognizers are trained on standard
native pronunciations (Ehsani & Knodt, 1998). Derwing et al. (2000) evaluated the
effectiveness of a widely used ASR package in providing corrective feedback based on two
criteria: whether the ASR system recognizes ESL speech at an acceptable level and whether
the ASR system has the potential to identify production difficulties. They argued that the
usefulness of ASR depends on how closely its assessments of ESL speech approximate
those of native listeners, and they emphasized the need for careful evaluation of ASR
applications according to these criteria.

McCrocklin et al. (2019) examined the accuracy rates of Windows Speech
Recognition (WSR) and Google Voice Typing in recognizing the speech of advanced non-
native English speakers and found that Google’s system outperformed WSR. Inceoglu et
al. (2023) compared the assessments generated by Google Assistant for four non-native
speakers’ accented English to those of native listeners. Their findings showed that the
consistency between ASR evaluations and native listener judgments varies depending on
the speaker and the type of oral production.

A more recent study evaluated the accuracy of America English transcriptions
produced by five speech-to-text applications: Google Docs Voice Typing, Apple Dictation,
Windows 10 Dictation, Dictation.io and “Transcribe” by comparing them with human-
generated transcriptions (Hirai & Kovalyova, 2024). Thirty non-native speakers completed
four speaking tasks, including reading a short passage and answering freely to questions.
Consistent with the findings of Inceoglu et al. (2023), the study revealed that accuracy is
shaped not only by the ASR systems’ recognition capabilities but also by the type of speech
and the influence of learners’ L1 on their L2 productions. These results suggest that
different ASR systems may yield varying levels of accuracy and, consequently, differing
degrees of instructional effectiveness for non-native speakers.

Despite extensive research on ASR accuracy in EFL contexts, this issue has
received little attention in the field of CFL. How effectively ASR systems assess the
pronunciation of CFL learners remains largely unexplored.
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2.3 Pronunciation Difficulties

As noted earlier (Derwing et al., 2000), it is essential to determine whether an ASR
has the potential to identify learners’ production difficulties. Below, we summarize
pronunciation challenges commonly observed among Japanese learners of CFL.

The pronunciation difficulties of Japanese learners primarily arise from
fundamental differences between the phonological systems of Chinese and Japanese.
Through contrastive analysis, Lin (2019) observed that the Chinese phonetic inventory is
more complex than that of Japanese, containing retroflex consonants not found in Japanese,
lacking the vowel /e/, and presenting challenges in distinguishing the nasal finals /n/ and
/ng/. Using the NTNU Chinese Learner Corpus of Interlanguage Phonology, Fang et al.
(2015) conducted a systematic error analysis and reported that, for initial consonants, the
labiodental fricative /f/ was often realized as the Japanese bilabial aspirated sound /7 /.
Errors involving aspirated consonants were also common, particularly when aspirated
sounds occurred in word-final positions. Regarding final errors, the high rounded vowel
/u/ showed the highest error rate among all finals. For the rounded vowel /ii/, Japanese
learners tended to struggle due to the lack of rounded front vowels in Japanese and their
unfamiliarity with lip rounding in this context.

These findings suggest that if an ASR system can evaluate learners’ utterances in a
manner comparable to human teachers, it could greatly assist teachers in providing targeted
corrective feedback and enable learners to address errors promptly during CAPT activities.

In this study, we investigate how accurately three ASR systems assess the Mandarin
Chinese speech of Japanese learners by comparing their assessments with those of native
Chinese-speaking teachers. We address this issue by examining the following research
questions:

1. To what extent do these ASR systems assess learners’ word-level utterances in a
manner comparable to teachers?
2. Do these ASR systems have the potential to identify pronunciation difficulties?

3. Methodology
3.1 Recognizers and Words to Pronounce
3.1.1 Automatic Speech Recognition Systems

This study employed three automatic speech recognition (ASR) systems: Whisper
by OpenAl, Azure by Microsoft, and Gladia by Gladia Inc. All three systems support
multiple languages and demonstrate high recognition accuracy, having been widely
adopted in commercial transcription services. Whisper, in particular, is open source,
providing substantial flexibility for research and development. In the present study, a
downloaded desktop version of Whisper was used (Whisper Desktop, 2023), while the
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other two ASR systems were accessed via their online platforms (Microsoft, 2024; Gladia,
2024).

3.1.2 Word Selection

Based on Fang et al.’s (2015) findings that Japanese learners of Mandarin primarily
struggle with distinguishing aspirated and unaspirated consonants, producing the vowel /e/
(which does not exist in Japanese), articulating the labiodental fricative /f/, realizing
retroflex consonants such as /zhi/, /chi/, /shi/, /ri/, and /er/, and pronouncing nasal finals
including /an/, /ang/, /en/, and /eng/, this study selected 20 two-syllable words that contain
these pronunciation features as speech materials for a preliminary investigation. Based on
our teaching experience, we considered two-syllable words to be relatively easy for
beginning learners to pronounce. The selected items were aligned with the learners’
instructional progression. The target words are listed in Table 1.

Table 1 Words to Pronounce
B, R, TR0, R, W, VR, g, 20, AR, =
mhnmE, TAE, VRS, ek, bt MR, R, 5, 15U, Al

3.2 Scoring Criteria
3.2.1 Speech Intelligibility and Comprehensibility

Foreign language learner pronunciation assessment can be approached from the
perspective of native listener comprehension, which is typically divided into two
dimensions: intelligibility and comprehensibility (Munro & Derwing, 1999). Intelligibility
refers to the extent to which listeners can accurately identify the linguistic content produced
by the speaker (e.g., phonemes and words), emphasizing objective phonetic recognition.
Comprehensibility, on the other hand, concerns the degree of effort required for listeners
to understand the speaker’s intended meaning, representing a more subjective, global
evaluation.

In the context of ASR assessment, intelligibility constitutes the primary evaluative
dimension (Inceoglu et al., 2023), as ASR systems rely predominantly on acoustic features
and lack the ability to process higher-level linguistic, contextual, or pragmatic information.
However, in real classroom settings, teachers often find learners’ speech easier to
understand than native listeners without teaching experience, particularly those unfamiliar
with non-native speech patterns. Since listener comprehension can influence learners’
motivation to engage in pronunciation practice, comprehensibility remains an important
perspective in assessing foreign language pronunciation. Although intelligibility and
comprehensibility are theoretically distinct constructs, they may be treated similarly in
classroom practice for pedagogical purposes.

In other words, if speech recognizers could “understand” learner speech in a manner
similar to teachers, learners might be more motivated to practice pronunciation. Therefore,
this study compares ASR recognition outcomes (intelligibility) with teacher evaluations of
comprehensibility to examine the degree of alignment between ASR systems and human
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instructors in assessing learners’ word-level Mandarin pronunciation. Through this
comparison, we aim to explore the potential for ASR systems to provide teacher-like
assessments.

3.2.2 Scoring Learner Speech

Table 2 Pronunciation Scoring Criteria

Score  ASR Criteria Teacher Criteria
0 Both characters unrecognizable Word meaning incomprehensible
. Pronunciation unclear but meanin
1 One character correctly recognized . g
comprehensible
. Pronunciation clear and meanin
2 Both characters correctly recognized &

comprehensible

Since ASR systems output only recognition results, each recognized Chinese
character was regarded as correct if it corresponded to the target character shown in Table
1. This study adopted a three-level scoring scheme for each word of the 20 two-syllable
words: 0 points if neither character was recognized, 1 point if only one character was
correctly recognized, and 2 points if both characters were correctly recognized. This
scoring method corresponds to the Character Error Rate (CER) evaluation framework,
which is calculated based on three error types—substitution, deletion, and insertion. As the
focus of this study is on pronunciation at the word level, homophonic outputs generated by
the ASR systems were treated as correct.

Teacher scoring was conducted by five native Mandarin-speaking instructors with
extensive experience teaching Chinese as a foreign language in Japan. This suggests that
the instructors are familiar with Japanese learners’ pronunciation and may therefore be
more tolerant when evaluating learner speech. The raters listened to the learners' recorded
utterances and assigned scores on a three-point comprehensibility scale: 0 points if the
word’s meaning was completely incomprehensible, 1 point if the pronunciation was
unclear but the meaning remained interpretable, and 2 points if the pronunciation was clear
and the meaning fully comprehensible. The five teachers rated the samples independently
without consultation. This multi-rater design reduces the influence of individual subjective
tendencies and enhances the overall reliability of the scoring. The scoring criteria are
summarized in Table 2.

3.3 Speakers and Procedure of Recording Utterances

The learner speech data consisted of word-level utterances produced by 31
university students who were taking introductory Chinese courses for the first time. These
students received two 90-minute Chinese classes per week and had completed phonetic
instruction prior to the recording sessions. The target words, along with their pinyin and
Japanese translations, were provided for in-class pronunciation practice, and additional
practice was assigned as homework.
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Students were instructed to make their recordings in quiet environments using their
smartphones and to submit the audio files via the learning management system at the
university. They made the recordings individually. The researcher then converted the
submitted audio files into formats compatible with each ASR system and scored each
learner’s pronunciation of each word based on the criteria shown in Table 2.

4. Results
4.1 Interrater Reliability

To address RQ1, we summed the scores of all target words rated by the three ASR
systems and the five teachers for each student. Each total score ranged from 0 to 40.
Although the data were quantitative, they did not follow a normal distribution.

Before using the mean teacher scores as the representative measure of human
assessment, we first examined interrater reliability among the five teachers. The intraclass
correlation coefficient (ICC) was calculated based on the total scores, and Fleiss’s kappa
coefficients were computed for each individual word. All statistical analyses were
conducted using IBM SPSS Statistics 30.0.

The results indicated substantial agreement among the teachers (ICC = 0.63)
(Landis & Koch, 1977). Across the 20 words, Fleiss’s kappa values ranged from 0.20
(slight agreement) to 0.63 (substantial agreement). Specifically, one word showed slight
agreement (16 5{: k= 0.20,z=3.69, p <.001), 11 words showed fair agreement (x = 0.21—
0.40), seven words showed moderate agreement (k = 0.41-0.60), and one word showed
substantial agreement (HlE: x = 0.64, z = 11.93, p <.001). Among the ASR systems, a
fair level of agreement was observed (ICC = 0.55). Following Inceoglu et al. (2023), we
consider the teacher ratings to be sufficiently reliable and therefore use the mean teacher
scores as the representative measure of teacher assessment.

4.2 Rating Results

The values shown in Table 3 represent the mean scores and standard deviations of
students’ total scores as assessed by the three ASR systems and the teachers. To maintain
consistency with the scoring criteria described in Section 3.2.2, the total scores were
divided by 20 so that the resulting values correspond to the mean and standard deviation
per word. T1-T5 denote the five teachers.

Table 3 Rating Results by ASR and teachers
Rater Whisper Azure Gladia T1 T2 T3 T4 TS Teacher
M 1.46 1.25 1.42 1.69 1.56 1.57 1.45 1.38 1.53
SD 0.27 0.30 0.28 0.17 024 0.24 0.34 0.32 0.24

The results show that the mean teacher score was 1.53 (SD = 0.24). Among the
three ASR systems, Whisper achieved the highest performance (M = 1.46, SD = 0.27),
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followed by Gladia (M = 1.42, SD = 0.28), while Azure demonstrated the lowest
performance (M = 1.25, SD = 0.30).

The individual teacher scores (T1-T5) indicate that, although the overall standard
deviation (0.24) was lower than those of the ASR systems, noticeable variation remained
across teachers, with standard deviations ranging from 0.17 (T1) to 0.34 (T4). These
findings suggest that even among experienced Chinese language instructors, individual
differences persist in evaluating learner pronunciation. This underscores the challenge of
establishing fully standardized human assessment and highlights the potential utility of
ASR-based evaluation.

The Wilcoxon signed-rank test results indicated that the difference between
Whisper scores and teacher scores was not statistically significant, whereas the scores from
Azure and Gladia differed significantly from teacher scores. These findings suggest that
Whisper provided a more teacher-like assessment of the 20-word utterances produced by
the 31 learners compared with Azure and Gladia.

To present the differences between ASR systems and teacher ratings in a more
intuitive manner, we calculated percentage difference scores using the formula

(ASR Score — Teacher Score) / Teacher Score x 100%.
The results are summarized in Table 4.

Table 4 Percentage Differences

ASR System Percentage Difference
Whisper -4.32%

Azure -18.57%

Gladia -7.09%

On average, the results suggest that Azure had the most difficulty recognizing the
learners’ Chinese word-level utterances compared with the other two systems.

4.3 Influence of Learner Proficiency

Based on the five-number summary of the teacher average scores, the 31 students
were divided into three proficiency groups:

1. Low-proficiency group (0.99-1.45): 10 learners (Learners 1-10)
2. Medium-proficiency group (1.48—1.58): 10 learners (Learners 11-20)
3. High-proficiency group (1.64—1.96): 11 learners (Learners 21-31)

Learner 1 received the lowest teacher score (0.99), whereas Learner 31 received the
highest (1.96). In comparison, the ASR system ratings yielded the following distributions:

e Whisper classified 5 learners as low-, 4 as medium-, and 10 as high-proficiency;
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e Auzure classified 6 learners as low-, 4 as medium-, and 7 as high-proficiency;
e (ladia classified 7 learners as low-, 5 as medium-, and 8 as high-proficiency.

These results suggest that the consistency between ASR systems and teacher
assessments increased for learners in the high-proficiency group.

Regarding extreme values, Whisper assigned the lowest score to Learner 4 (0.60),
Azure to Learners 3 and 16 (0.70), and Gladia to Learner 5 (0.75). Whisper’s highest score
was for Learner 22 (1.90), Azure’s for Learner 27 (1.85), and Gladia’s for Learners 22, 24,
and 28 (1.80). The variation in highest and lowest scores across teachers and ASR systems
indicates that ASR assessments are influenced by learner proficiency levels.

4.4 Extremum Cases and Pronunciation Characteristics

According to the percentage difference values, the ASR scores for Learner 1 were
as follows: Whisper overestimated the learner’s performance by 36% (1.35), Azure
underestimated it by 14% (0.85), and Gladia overestimated it by 46% (1.45).

Several characteristics emerged from Learner 1°s pronunciation analysis conducted
by the authors. The pronunciations of ““&Jifi”” and “H 4" were clearly inaccurate, and most
teachers assigned scores of 0 or 1. However, both Whisper and Gladia correctly recognized
these utterances. Conversely, Whisper and Azure failed to recognize “%“<.”, whereas
Gladia succeeded. These findings suggest that ASR assessments for low-proficiency
learners are influenced not only by the learners’ pronunciation characteristics but also by
system-specific recognition criteria In this case, Azure’s score was the closest to the teacher
assessment, and the difference was not statistically significant according to the Wilcoxon
signed-rank test.

For the highest-proficiency learner (Learner 31, teacher score = 1.96), the ASR
scores were as follows: Whisper underestimated the performance by 18% (1.61), Azure by
13.27% (1.70), and Gladia by 11% (1.74). Pronunciation checks conducted by the authors
revealed that Learner 31’s pronunciations were highly native-like and contained no
noticeable segmental errors. However, the duration of each pronunciation was relatively
long, which may have caused recognition difficulties for the ASR systems. Sunaoka (2018)
notes that excessive pronunciation length can negatively affect recognition accuracy,
potentially leading to insertions, omissions, and other errors. In this case, Gladia’s
assessment was the closest to the teacher evaluation, and the difference was not statistically
significant based on the Wilcoxon signed-rank test.

5. Analysis of Pronunciation Characteristics

5.1 Rating Results of Six Pronunciation Categories

To address RQ2—whether these recognizers have the potential to identify
pronunciation difficulties—we examined the ASR ratings from the perspective of
pronunciation characteristics. The 20 target words were classified into six major categories
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based on the initial consonant of the first character: bilabial, apical, velar, palatal, retroflex,
and alveolar. Because of the small sample size in each category, the following findings
should be regarded as exploratory and interpreted as case-study evidence. Table 5 presents
the mean ASR percentage difference scores for each category.

Table 5 ASR Percentage Difference Scores Based on Pronunciation Categories

Pronunciation Category = Whisper  Azure Gladia
Bilabial 1.9% -17.0% 5.0%
Apical -1.8% -10.7% -7.7%
Velar -9.4% -23.3% -12.6%
Palatal 17.6% 5.7% 17.6%
Alveolar -34.2% -53.0% -17.1%
Retroflex -9.8% -18.0% -23.3%

The results indicate that ASR ratings varied across pronunciation categories. All
ASR systems tended to underestimate learner performance relative to teacher ratings, with
the exception of palatal sounds. For apical sounds, the percentage differences across the
systems were relatively small, whereas alveolar sounds exhibited much larger variation.
The mean teacher score for apical sounds was1.69, while alveolar sounds received a lowerr
mean score ofl.17. These findings suggest that the degree of consistency between ASR
assessments and teacher evaluations is strongly influenced by the specific pronunciation
characteristics of each sound category.

5.2 Bilabial Sound Words

Table 6 ASR and Teacher Scores of Bilabial Sound Words

Vocabulary Initial Final Whisper Azure Gladia Teacher
(S p bilabial/zero initial ian/i  1.74 1.03 1.74 1.37
e b bilabial/z alveolar ei/ou  1.48 145 155 1.64
b b bilabial/j palatal ~ ei/ing 1.87 1.65 187 1.75
SESR m bilabial/c alveolar ai/ai 1.74 0.97 1.74 1.72
QR f labiodental/x palatal ang/in  1.26 1.48 1.45 1.45

Table 6 presents the scores of the bilabial sound words assigned by the ASR
systems and the teachers. The results of the Wilcoxon signed-rank tests indicate significant
differences between teacher ratings and ASR scores for “{i £ (Whisper: p =.003; Gladia:
p = .045), “Jb 5 (Whisper: p = .028; Gladia: p = .020), and “3£32” (Azure: p < .001),
whereas no significant differences were observed for “Jl &> or “Hif.(».”

For “f# ' ,” which involves the aspirated consonant /p/ combined with the
compound final /ian/, Whisper and Gladia assigned higher scores than the teachers. Azure’s
ratings did not significantly differ from teacher assessments. Student pronunciation
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analysis conducted by the authors confirmed that while learners could distinguish between
aspirated /p/ and unaspirated /b/, both the strength and duration of aspiration were
insufficient, which may have contributed to the different recognition outcomes across
systems.

For “33%,” Azure assigned an exceptionally low score, with recognition errors
frequently occurring in the second syllable—for example, producing “7£” or “JF.”” Learner
pronunciation checks revealed that although students’ /c/ pronunciations were
distinguishable, insufficient aspiration strength may have caused Azure's performance to
diverge from that of the other two ASR systems.

Although Japanese lacks the /f/ sound and previous research by Fang et al. (2015)
reported that /f/ is often confused with /h/ by Japanese learners, such confusion was not
observed for “i#:L»” in this study. A possible explanation is that the vowel /a/ exists in
Japanese, and when combined with /f/, the overall phonetic structure becomes easier for
learners to produce, reducing the likelihood of confusion.

5.3 Apical Sound Words
Table 7 ASR and Teacher Scores of Apical Sound Words
Vocabulary Initial Final Whisper Azure Gladia Teacher
Wy fe tapical/d apical ~ ing/ong 1.48 1.29  1.58 1.72
RK n apical/j palatal ~ i/ia 1.74 1.65 126  1.68
2z 1 apical/sh retroflex ao/zero  1.74 1.58 1.84  1.68

There were three apical-initial words in the learner dataset, as shown in Table 7.
The results of the Wilcoxon signed-rank tests indicate that a significant difference between
ASR and teacher scores occurred only for “¥2/Jifi” (Gladia: p = .023). This suggests that
Gladia may overestimate learners’ productions of apical sounds, whereas the assessments
provided by Whisper and Azure were consistent with teacher ratings.

5.4 Velar Sound Words

Although six words contained velar-initial sounds, the Wilcoxon signed-rank test
results showed no significant differences between ASR and teacher scores for five of the
items. The only exception was “4"<,”, for which significant differences were found across
all systems (Whisper: p <.001; Azure: p <.001; Gladia: p =.003).

Table 8 ASR and Teacher Scores of Velar Sound Words

Vocabulary Initial Final  Whisper Azure Gladia Teachers
B k velar/q palatal ~ e/i 0.13 0.16 0.52 1.06
IR g velar/s alveolar ao/u 1.45 1.32 126 1.60
TAE g velar/z alveolar ong/uo 1.94 148 194 1.79
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Vocabulary Initial Final  Whisper Azure Gladia Teachers
1Rz h velar/zero initial en/yuan 1.71 1.23 129 1.57
Ifnz, h velar/ch retroflex ao/zero 1.64 1.55 139 1.52
I k velar/f bilabial ~ a/ei 1.90 1.87 174 1.84

The ratings for “2% 5 indicate that students’ primary difficulties with velar sounds

involve the /e/ final and aspiration control. Learner pronunciation checks showed that only
a few of the 31 students produced “& "<, with relative accuracy. The pronunciation errors
observed fell into three main categories: (1) insufficient aspiration of /k/, (2) errors in the
/e/ final, and (3) tone errors. ASR recognition outputs included forms such as “#-2¢,” “%
iZ,” and “URi,” reflecting these deviations.

In contrast, ASR recognition of “IJIME,” which shares the same initial /k/, exhibited
high consistency with teacher ratings. This disparity suggests that ASR recognition errors
for velar-initial words vary according to initial-final combinations. In other words, such
contrasts may help elucidate specific pronunciation difficulties among learners.

5.5 Palatal Sound Word and Alveolar Sound Word

Table 9 ASR and Teacher Scores of Palatal Sound and Alveolar Sound Words

Vocabulary Initial Final Whisper Azure Gladia Teacher
R x palatal/x palatal ue/iao  1.87 1.68  1.87 1.59
] B ¢ alveolar/d apical i/ian 0.77 0.55 097 1.17

Only one palatal-initial word and one alveolar-initial word were included in the
learner data. The Wilcoxon signed-rank test results showed significant differences between
teacher and ASR scores for “21%” (Whisper: p = .018; Gladia: p = .010) and for ““ir] 4
(Whisper: p =.002; Azure: p <.001).

For the palatal-initial word “*#5,” ASR systems tended to overestimate learner
performance. Learner pronunciation checks indicated that students generally produced the
palatal fricative /x/ accurately, whereas the final /u/ was often omitted or realized as “xie.”
These deviations may have been insufficiently penalized by the ASR systems, leading to
higher scores than those assigned by teachers.

For the alveolar-initial word “7id] # " ASR systems tended to underestimate
performance relative to teacher ratings. Recognition outputs frequently included “ji dian”—
type errors (e.g., “ZF4iL,” “#1 £1”), suggesting that learners often substituted the aspirated
alveolar affricate /c/ with the unaspirated palatal affricate /j/. This substitution reflects
insufficient aspiration in producing /c/, and ASR systems appeared highly sensitive to this
cue, resulting in lower scores.
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5.6 Retroflex Sound Words

Retroflex consonants constitute a phonetic category unique to Mandarin and are
entirely absent from the Japanese phonological system; thus, they represent one of the
greatest pronunciation challenges for Japanese learners. Both ASR and teacher ratings for
retroflex-initial words tended to be low. The Wilcoxon signed-rank test showed a
significant difference only for Gladia’s score for “ " (p <.001).

Learner pronunciation checks indicated that the primary difficulty with % &>
stemmed from the retroflex affricate /ch/. Many students failed to produce sufficient
tongue-tip retroflexion, resulting in ASR outputs such as “YI.” and “5%.” Additionally,
because “ . 1> contains the retroflex final /er/, this likely contributed to Gladia’s
substantially lower score relative to teacher ratings.

Table 10 ASR and Teacher Scores of Retroflex Sound Words

Vocabulary Initial Final  Whisper Azure Gladia Teachers
O ch retroflex/ch retroflex ang/ang 1.10 0.65 0.71 1.10
TR zh retroflex/zero initial u/i 1.16 0.84 161 121
—+ zero initial/sh retroflex er/zero 1.10 1.55 023 1.41
H A r retroflex/b bilabial ~ zero/en 1.45 .32 1.55 1.59

Overall, the word-level analyses preliminary demonstrate that ASR assessments are
strongly affected by specific pronunciation characteristics, and that initial-final
combinations play a crucial role in determining the degree of alignment between ASR and
teacher evaluations. Individual initials or finals may yield high recognition accuracy when
paired with certain syllables, as in “BIFE,” or low accuracy when combined differently, as
in “Z“<.” Such contrasts in acoustic features suggest that ASR outputs may help identify
learner pronunciation difficulties based on systematic patterns across syllable structures.

6. Conclusion and Future Work

In this study, we examined how effectively three ASR systems—Whisper, Azure,
and Gladia—evaluate Japanese learners’ Mandarin word-level pronunciation by
comparing ASR-generated scores with ratings provided by experienced teachers. Two
research questions were addressed: (1) To what extent do ASR systems assess learner
pronunciation in a manner consistent with teachers? (2) Do ASR systems have the potential
to identify learner pronunciation difficulties? A scoring scheme was developed to
quantitatively evaluate the utterances of 31 Japanese learners producing 20 Chinese words,
and ASR-teacher comparisons were conducted from the perspectives of learner
proficiency and pronunciation characteristics.

Analyses based on learner-level scores showed that although all three ASR systems
tended to underestimate learner performance relative to teachers, Whisper provided the
most teacher-like assessments overall. With regard to individual proficiency levels, Azure
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aligned most closely with teacher ratings for the lowest-proficiency learner, whereas
Gladia showed the highest alignment for the highest-proficiency learner. These patterns
suggest that ASR performance is influenced by learner proficiency. These results are partly
consistent with those reported by Hirai and Kovalyova (2024), who also observed
variability in ASR performance depending on phonetic features for English non-native
speakers.

Word-level analyses preliminary revealed that ASR assessments were strongly
affected by specific pronunciation features, particularly the interaction between initials and
finals. Velar-initial words showed the highest overall consistency with teacher ratings,
except for “"X,” whereas alveolar-initial words exhibited the largest discrepancies.
Single-syllable initials or finals may yield high or low recognition accuracy depending on
their syllabic combination, as demonstrated by the contrast between “BIHE” and “&<.”
These contrasts indicate that ASR outputs may be used to identify pronunciation
difficulties by analyzing systematic acoustic deviations.

The findings suggest that ASR systems have the potential to provide teacher-like
assessments of learners’ pronunciation. However, learner proficiency and pronunciation
features should both be taken into account when implementing ASR systems for
pronunciation learning and practice.

Additionally, the standard deviations among the five professional teachers ranged
from 0.17 to 0.34, demonstrating that even trained raters exhibit individual differences
when assessing learner pronunciation. This finding underscores the need for objective
scoring methods and highlights the potential value of ASR systems as auxiliary tools in
computer-assisted pronunciation training (CAPT). While ASR systems cannot fully
replace human evaluators, they can provide consistent, phoneme-level assessment and
reduce teacher workload, particularly in large-scale or formative assessment contexts.

This study has several limitations. Future research should expand the word set to
encompass a wider range of phonetic features and include learners with more diverse
proficiency levels. Further work should also examine ASR performance at the sentence
and paragraph levels and incorporate additional scoring criteria to support the development
of more comprehensive and objective assessment frameworks.

In summary, the findings highlight both the potential and the current limitations of
applying ASR technologies to CAPT for Mandarin Chinese and provide insights for
designing more effective pronunciation assessment and feedback systems.
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A g T e Bh o SCEELIUT R K SEBRIR R
FT— AN LE e th IR AR SR
(Exploring Generative Al-Assisted Development of
Chinese Language Instructional Videos: Construction and
Evaluation of a Teacher—AlI Collaborative Model)

TiiE L3 A%
(Fang, Chun) (Ma, Ruiling)
AL E R E AT
(Beijing Language and Culture L
- . (Yunnan Normal University)
University)
fangchun_blcu@163.com maruiling_blcu@]163.com

WE: £ UENEE RS Hee, MR M2 BT —,
HEATRER, HAEIRERIE AR S Fe %NS, AT
BRI AR TR GE (GAD 78 3 B HUA AU A Hh i S i
EAR, AN BT A R 7 5 R, M IR PP T 4> GAT
T e SC A A B 8 GRS s JFRATR 1 R OO UM 5 S 2 E R
GAI A RACAMIEAT I AR B, GAL B35 PR 1 AUIIHIE )
[ THE SR RSAS, ZE RN A EASTT ), (HAETE 5 A A IR IR EE AN 451
FEEEE T HAIA AL . Bm, ASCRAET 1 GATIRAE T SCHEAL
BRI =26 R, DUIIHES) GAT TEAT 0t IRt e [ B b S0 30

Abstract: Video-based instruction is one of the most widely used forms of
multimodal resources in Chinese as a second language (CSL) teaching.
Despite the high demand for instructional videos, their production is often
constrained by substantial time, labor, and financial costs. This study
explores the practical application of generative artificial intelligence (GAI)
in the development of CSL instructional videos. Using vocabulary
instruction as an illustrative case, the study investigates the process of Al-
assisted video generation and evaluates its pedagogical applicability. A
complete workflow for GAl-enabled Chinese language instructional video
production was developed and assessed, and both Chinese language
teachers and learners were invited to evaluate the Al-generated videos. The
results indicate that GAI can substantially reduce the technical barriers, time
investment, and production costs associated with video creation. While the
generated videos were generally usable for instructional purposes,
limitations remained in areas such as the depth of linguistic explanations
and the selection of pedagogically appropriate example sentences. Based on
these findings, the study proposes three implications for the use of GAI in
Chinese language instructional video development, with the aim of
promoting more effective integration of GAI into international Chinese
language education.
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K@i AN TR, P iBAEs #

Key words: Generative artificial intelligence; International Chinese
education; Teaching; Video

1. 5

RS R F #E, AR 2 S AT R ) . RERMISREE N
PR, AR A A et rT B A N SIS SR M A R, M 5B
=R ARSI IR (Baek et al., 2026) . fEHFX/ERNE BT (B
%, Chinese as a Second Language, CSL) 45 “iE# &b, MAREWIRMLEM . 43)
HESEARESTMA, 2RIEES I8 5 BN EZE TH ., ZiEHcs N
PR 43 PR — R LS, 2 RIE TR a5 i sl se Ak, 20m
MR EECRT T 2022 B B e SRR A L A AE T 3R At L SE R A P TR B A 3= 1S
WG R, T2 F5 0 EAIES (Huang, 2025) 5 5@ #0000, H
M PR B 1S T R B T 1 HRE, 2T IREEEEEREE .
MR LA 22 N T 1m, B ARTEWT, @8E A “RIRIHE— RS —Ral " SR,
FE R 2 TP ON B 2SSOSR

o}

REBEEMBHE R A B EEME, HNV A2 201 2 R %] HSealim w
BAME S ESAEERMR, WA RENCHERE . Bl 8 S R A SRR
A AT RE RGN 30 3 RO BRME DAy . B0 B DR A A S RO AU, AEAE 7R ZE
KREFIRPIHELE . ST A SGE, AR 28 77, B2 32 BB S A R
2. BEFMUEI B R BT IR R AR S — KSR B BOA A B 22 3 i A 458
NI VZEEE SNEEIEE- S NIER CEUE S S 20 S KPIDA E 2 &S Ul =P N N UIRSE % N
MR e DL, AR SCTARSE TIERHEET, B R T JE R, B
5E H0 HE R A IR B R H e A AL

RN L3 88 (Generative Artificial Intelligence, GAD) 1) & & A2 AR A ) T
R T — AR R T . GAL A& ZHENETERSZEMERRE ), e
RS BB SMISERM, RIUH &R KA. AT B /) (Fernandez-
Espinosaetal., 2025) . AR T GAI fEH SC T B AR AR R N, o
Iy R SCAR A R CBRRIREE 2025) BRI FEA R (T ZH & F/MA, 2025) |
AR AR A R (R BEE & 18308, 2025) DL AT 0 B/ (23045, 2026) .
SR, JEAE FTAT, G0 GAL - SC B = U E B Fe ik 8D« FIR, GAL
AN R AEE T HETRPE . R S S IE DI SR U7 T 2 U AR SRR
(Ouyang et al., 2022) , X EEETRA GAL A A I 3 2205 .
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ARSLUMATC AR VI AL RFT GAL TE H S B A AU IR A i aT AT 2k
SRS, FREERR A AT S T GAT S B AU B, B
WOy S B A IR R REALT AR S S

2. MSRLE R X IB P RS SR 5

T #A ORI A B Fr . MU RE e (I P L SE A i 35, JF Hadad o
TS S5 W 045 JE BRARAE 5 AR R B R, O 52 ST B R 5L, A2
BHEE TR EIE S WA RAMEAH B A 1 T A

2.1 FSRAEH SC B2 RN S B

FUAPEME L2 RS (S 5Wrs) MR, RN RS 7,
T S AR A B R E I S AR A TE B

2.1.1 EESHREEE

FUAOMRE SRl RINVE 5 JRE T BAR . ShSMES T, fh )& g
B E AR FEIN ZRLA RS, NIRRT BEERCR . P T, MHHE
W DU E WA TR A A 5T R A

(1) EHFHEF

B E BN &R BB, R BN R & & T
TR — BRI, SR DL 7e o USRS, I8 7 EERG 15 B & S 1 — 205 )
BROR o PR T B — 1B BT IR, AR B PL A AMNAE T 0] S SR HR I, 16 DR R 8 i
L AL SRR B R AT AR AR R, REA RN T, Flhn, FEX Ay Fn[alnt, w
FHHIX AT ERMERE, W8] DLOE RS 8k e BoR B AL, [T 240
SRR, B, ERESAEREMNEES, AT DO 4 330 7 REW
EHRR RIS, W AR EISAE, X R E FAE (R EeER A A PR
H)D) MEULEE R, Fit, WCEE SRS S BEEN B R, BLA BUT R g
IR, BetIl B IT I #EE R

(2) NFH¥

PP IR E R 0%, By AR AR AL o o S RO . MRT LI I
ANBBORIBEROR N TSR, BRI S E [ R 2 8 B 5%
o PN, FEUHE <07 T, IR ROR A w55, BREBESIN “ 57 R,
5 B2 21 38 BURE 75 S B AL G A . R LG T e A O PR R BB, AR K DL Y
BEERENSN. T, BT E R IRIAR,
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(3) WCHEE

MU AE A5 3R fit LU I A A B A g Rl 22 SO s B . BL “Tlt” ERUNM,
Jia] DU R —Bol gL, #5 “WdRE 7 “Mgae” “373h” Fiail s Bk
s R OR, 3 BhEE 2 B ARG B B R SO R R S A T “'”
CEXT AR SR, FRAS RSO B OB SUEAE AN EL, AL AT LU
o RS 177 SR B LA TE B8 AR B, 35 B 5 50 3 AR LS Ae i i rh B L
o

(4) BEHEF

MUBUE FH T R SR 2% TRIR A, ARk ) ORI . M SRR A 2 K
WO BIE], A E B AR AR, (ERE DD B R F Th g HBOm
e B SEI AN AR K R NS 5. EAFBURIE HEE A R, — s R A E
FEPREL F SCPR AR S L Z 200, e “ 1ok “ R &7 SlamahEn,
AR A, MLER S, MUIRRE S E OR B Sh SR BRI 2EAE B, Toie Bik
R FEAMBUARE NS 2 IR B SCYNEH 10375, WM AR T . TS
HZ bRt B A “HE 5007 se e sl . AR, AR DARC & 74 $eas Al
BB A5 20 38 S 2 UR ANEL

(5) EHHEE

FEFRSCH,  CERRC R “IR4E” S EIEAT A FIESD T A A E R
Jiae DUMREERTTESCA, 2 31 F X AU H i i & RO 2 7 . AU T DABRBLIR
KA, BRI S NHES M. G, mTRLEE A ks
GRS G R WAFRL, eI ERIRE AL B,
XFF CAFR)T ChEnG T CHpmET CUEns” “hpme” SRS, AT BEE B AT
B BN RIS T I A% 3 R 2 5, 3 B2 21 B AR SE R A B i i 20 9%

2.1.2 SCALER

B AR, BT S B AR, SO s T EAE B S
1§ B ARANEE ARG Ay, AHEENEENEM . Al (R & 705, 2023) . 4R
W AN A GBS MR 1K, RSZEX — H AR EAE T H . WU SO 80
H A 87 P 32 AR ELAE LA B AN 5 T

Fy BIZIUCER. FUT USIEREEST L2, heeh. a7
H. G ER FAT SO ARHEOR S R AU, [P EREH . pln, —
BOR TR, AT AR B HER R “HERiR” “HE” F
RV, R RE A H B SZ T H SR S SO P

S BT SCIR HE S P AR . ALARARES B AN SRR SR A, 51
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SJE AT AT E, SEREXT SO 2 R I ER AR . B, D% b AR AL A AT AT
LR 5038068 BUAS AR I, IR ST Z R IR b1 Se il R K SO AR
o, T SRR AR, W LUER R IR A B3 S S
S BhaE 2] 3 PR S AR SR A B 1) & S T RE

2.2 BUBRAE SO B SR BUR

T, A2 e R SR SO AR M AT TR OC R . BEE B BRI
FE, IR PRIEE P, IER, GATIRERW 7 B A 05
2 LA 25 AT LAS B E S A2 il 5 8 REAL 2D, BEREDE ARAE H0 F R E A A
RS 7 BOM A EIR B T TR, AEAS B AL 1 55 RE 10 20T B BE 6 (8 B T
KRB

KT T S BB RIE R R ENRA T mEI . — 7, 3%
TRV T HUBAE F SCEEE R IR, a6 B0 SEBRISE 7RIS 118 5 20 1
SRR, B KA A T IR E B RNLE S N (TR0 & RF, 2025) |
TARSTBCA T A BRI AVE, 2016) « A8 B AR R AR R h i E ik S
M (RIZEE, 20135 JEAE=255, 2012) « FI R HT ARSI 52 21 35 ) Sl R B (Wen
etal.,2021) . iz HEERALIS Bl PSR #ER I #0%: (Doetal., 2022) Ry kR %
1 # ] YouTube B 502:>] (Wangetal., 2022) , DLRMSRHERE NS i8S
2 B AT (Zhangetal., 2023) 5 H—J7TH, WA 223X B IRAE BUF H
PUENHAT T 28, BHONBA B ENEE GRS (EEE, 2017) , 8
] b SO EHE A A 2 — (% & 518, 2025) . Bk EE, UG
F 2 RIFEANAE B A R, 2 k22 21 R P8 (Cognitive Theory of
Multimedia Learning, CTML) HJNH, BRI 5% 2] &1 & 1 5\ R AT IR 520,
M RGHARD 2T K. #rE 2, “ QTG 80 A B FEAE XS
erp, AH “IAr S SOT R AL BCE AR 3K — i B 1) B AR AT 2 7 O .

R R R, A R T GAT A s I, a1
T BT 4% (Generative Adversarial Network, GAN) $5 R4= il F1EAIAN (Sreemathy
etal,2024) , VAERFERMAUNGIIRZER Al 72025 2 A TR AE P 7% 71 (Chen
& Wu,2024) , LAEONS GAL SEMIRSIAE ™ (248, 2025) FRIASSCAAE BUNME (2
W & midNl, 2024) fitit. XEEHFTERH, N TR AR IEEZSIEE AT %
TR TE RS . (HET GATL B S B2 AR R0 78 M AL E AR P B B, R IR
ANRZE

B2, BEFAURI R AT L QRN TS 7, (B GAT HI b i SRR R
AR . TR BT I ASE R T3 A R, GAT A RN EA IR S 47
E P ABRHCA PR R, WARIIE. Bk, ASHEF AR SCEEEATT K T
%, B SCPR I FRAE S S GAT AL RS wT AT, Dy SC iR HE BRI B Rl
SR SAIE AR -
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3. ARt
3.1 S

GAI HY RS 3 IR BEE TR R WL T I BoR AR . SRS HEAN
HIMEPEORT I PRI AR R R L, GAT BER KB e iAs . R SR
WIEZNCAER, ERCR ERAW RS R, HR BT ISR T Bt
RGP A S AR S AUINA 5 ORIETE 5 AR I HERPERT SO AR 1S 2k, X
7& GAT A A RES RS T AN G . S0k, AW 7 LATC#EA iy %
1, @I BT PR AL AU IAS, SR EE— D AR AR, 55 GAL A 3 R
FUAAHIAE A 0 N R S S B . FAR B DU = ANWF S

RQI: H3CHUMUMA 5 GAL P F)TF A& F T o S I B A 2

RQ2: HSCHUM S 5 51 % AT AR GAT A= R A Hh SCHC A P 4 IR 2

RQ3: Az AN LR B4 B v SO AT SR o o T 6 28 [ 5 B 2
3.2 BHRITEE

AW FE B A 7R — >t GAT IRAE A T SCBCEE MU i Ae , JF s 3 #0m 5
5 2] A OR IEAT R VPG . AW FUIR R BN W S5 I0L
LA IR A A, IR T RS

CNEFEY RIRHITS GAT LR GRS B A 1. Al fEd, #
IO H QLR TR, Wi AR EAT B 4%, BRnsE sl U L 23], At
RS, R a AT ERS], X B S HAL KRR T GAL EE M TR
RIAES5, B R A Rt AL AS , 42 8 ) ] B AR S s 1 A VLA A 2, Sl B B0 BR
W R A AR N & B S, GAL AT EITAR B4R 2, R
X I Y 1 A AT AL A o

SO RAIGEHEEMPUT SO RS, FUMKEE Z: AR 552 28 #K,
MR S PR DL B BN TR] BRI COAE GAT AR BRI 25 9 et et S [) L 300 R 338 531 £ 2
¥, A5 HMIFEERE MG, dr, BOTAT A iRasial, Az s i s,
FEIRANS R E VR I P . GAT A2 B 4 s BE MR 2~ 1], - TR 2E FE N B AFAE L
RN AR R I A, s SR A 2 AR PRI, AETR R A ROE . AR
FSEOR Wt S5 AR AR, RN R THE RN B R . BRIEZAh, GAT
A BRIAS AN A 15 R AR SR AE A R A IR RN L~ il 7 B30
s & ARFREAT 2 SR, B, FBOmaT Lo el AT, EHREREHR
AP, PGSR B A
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3.3 RBUIEFKSE

WY AETE T 22 2 B2, ot S R B SR R (R & RE
2005). 7 23 FELEE A B A I ANE S e = SIS @ S FE AR IV, 1998),
HIRER A RIEFESE P 1 B SR (Nagy et al., 1987) . Ak, fi BRI (L
(35 B R AL BRI 22 > B B 2At% (Yanto & Elih Sutisna, 2018; Minalla & Amir
Abdalla, 2024) o AW FLILEFET X ZIEHF B A1 (Separable Verbs) A, H
PRGEH “ ULt 7 < FA R SFEAE . EFEE BN B, Pk
i B85 2 FAE H A S A b s A iR R, X R e R S SR A
AL B R 50 WAk, “ DL AL T &SR e G ESR, A
R BINA” BIER, “HI” R TSGR RS R s 52 BRI R,
AL “CEABIIIT T, (H T RS ARer s, Reebl ‘B fEgl B
XTGR, “REE AR H RN, W AR S, T AR AR TS 5 CERRE 2005)
BJE, XA G F, Be A RS GAT AL U I AN i &2

BEAt, RS E N E SR EEE N 2B BA YRS SaHRALS
R JE ML, HAE R . IR ARSI, DUREEFHAS S
TUCHH AR PR, S S0 UL DO B AR BAR RIE S Br TR . B SRR AL B
BB T IO B, LT SR ER AR 55 A A U R AL AT B (K S04 . el
SRRESIEIE NI I s A AN B iR S5 2 AR 2, R A& B I RE s
SEIH R FUTAFHRLACR i R 0TE 5 WA PTG S BEE N,
il 2 30 3B A LS B L S B B b B 8 3R] (0 S AR R S TR 2 RE, AL B
B H. 5 T BAR 5 S AR SO

3.4 MRLEFE

A R ST AR S P T S SR 0 7 BT AR L BRIAR, T GAT v 3 Bh 30T
TE R HHIAS AR o A JEC AR 1 0 2 S 5 25 PR A Y [Py g D VDA G, BBUM R e A 08
AR . AHE R S v CE = TR PE R UE “ SuperCLUE” #5 BT RIALE £, %
5L 2026 4F 5 H PSS Rl 1 Frors

! SuperCLUE #55 5 HITTFM4EZ W https:/www.superclueai.com/generalpage -
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superCLUEﬂm:!Jﬁ(zozsiﬁsﬁ BHHTE)

o CLUEMMNT, REET AT

20 757 743 739 735 1 5 705 702 700 ¢g7

67.5 67.0 66.1
63.2 63.1
‘IIIIIII I 62060458]5?3564555545543521
496
&
-
=2

G & AALGY S B~ @nﬂs GBS G
§ ‘eé} '3;:;\ @‘0‘? -cﬁ\ f-é‘ -‘e'é% "é?,‘;? g; Q¢£ ‘: ‘: ;-? o !.1; ;, ‘:r—" "\gf @g
S TFT T TEETTTERS a»s,g“’ XSRS
q$0§oé'w3a*$q‘?m“’&‘§f §F & & & & €
& S &4 S EEFES 5 § 9 )
, k3 pis ] ey 2 o
o ‘;"9&&3 '\?*Q‘*d":
£ F §F ¢ ij & F s
e ]
¢ é &
&

& 1 SuperCLUE 7% 2026 £ 5 A MIPFHEITRS
765 A MvEss s, FIZRBIR AR 1 fon, HER 1 Al%l,  “DeepSeek-V4-
Pro” i fE AR, H “Z)wdsi” “RlHEE” “ruis 2817 175
SIFERT A, DR AT 58 Bz A R A o B A A Y

F 1 BR 5 FRPERER

RS RANN | REHEE | REIFE JE it
Gemini-3.1-Pro-Preview(high) Google = 3 HEZ]
GPT-5.5(high) OpenAl 2 o a1
Claude-Opus-4.8(high) Anthropic & 3 HEZ]
Claude-Opus-4.7(high) Anthropic & i 4h
Gemini-3.5-Flash(high) Google & 3 Ak
DeepSeek-V4-Pro(max) IREERER & & N
Qwen3.7-Max(Thinking) (Y G 2 @ W
Doubao-Seed-2.0-pro-260215(high) FABksh 2 5 N
Kimi-K2.6-Thinking H 2 &1 = = N

BT B SN, AR G FRAR T A RIS I 72 225 A QAR TR I VP A%
AT LUE PR S Bt B ey BB, SRR R 1 24 S RS O 2235 Pl A
MRS R E AR . SR, BT AT LA BB A, DR R RE T 1 g
IR, R T ES SRS T AR, i*":r?—iriﬁutlj HARBIH]

3.5 #oRi it
SRR, 9 7l KRR R B 5 (AT R0, W] 222138
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MEEETER, RATeH AR & 8 F/REM, TEMHMEA. S5l
7~ V] B AR TS5 7800 KA KLY (M) N 25 A2 i ie 7T - 327 T2 (Prompt Engineering)
FEEIL T SEIR A AL S AR 5| PR AR e E A RN B I B Y A
(Dongetal.,2024) o T2 A B ik 28, #52isBa a3 fELe,

FeoRER SR 7 5 GAL VA ik e e, # B PR 4 0 75 RIF R GAL
ReH R it b s S, BhEd A awE. (E5EiR. SitER S5 EZ2R DY
ANEER, Wk GAL AN A B2 IEBCYE, IXRE BE v DUOR B8 5 AERA 14 S AT DA it
AU, fEEOR TR IR g e E . K2 BT —1
W SC AN AR A R ) o R 7R AT HE S

R 2 JOCHCENIE A A B H B R R
Rk NN ]
A | R E R bR SCHON, RE AR, KA S .
54 {hsk_level} {305 21 F 4 5 — > 9% T { Content} FTRIILAEE B MU 4 )

5%
A%, I {minutes} .
| ERUEATREIEUT 3FA: (D AETHE (2 IR ) AR
N a.
JRiE | AR P R R A DR )1 S AR RS, SO A

B, DU A — IR R A A\ 3R s AR A Xk DL 2 P AT X 2 4
T, B, U] DME RS AR AT Z R S B, AERE AR S E S
w M, WA AT RS, RATREScIEC A N R E S, AR EUNHR S B 7.

3.6 TP IR

VA GAT A= BRI 5 2, AR 2% Xu Z5(2025) FIEE NI ZE(2024)
FRT —ik (GAI A S iBEHFMITIHEER) , ZERCS=ZNEE. A
LI s (iR 3 fin) o WFFCR AR A VAL 7=, TH A A SC 30 5 v S 2] 3 R
W2, CEAATT AR PE A R L. Z R K Likerts B&XR (1=E¥AFZ, 2=
AN &, 3=REARR WA, 4=tbigFE R, s=AFRE=E) 720y, I
WA BRIV IR, TSR R, RIS A AR R A R
1] o
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& 3 GAL B X IEHFMIR B’ R

B fiks b
Bt BRI T2 21 25 1 D
#it R A R BB ZE NI 7 T 37 1
Al itk R B 5 TR S
HERE PR BRI 5 Y
A 78 NE R BB A A R R WL W
H 2 i PR U R T B AR 5 2
itk VR T %, BTN R RIS
A REZE TR AT S 5, T R 5 LR
kst T NSRS AR
4. GAI A g

REF CNERT 5 S0 M B, ASCR A SCEEA U 2R it
FERIY N “HAEEEANAT “HEMA IR “AREG S =B, JFE
BN, LR RIS B A BRI

4.1 FEBFAR

FEARBEET, FEENA B RE A — 3. BOMIT IR P AR
], IXLEHSHEIR AT . AR AN 8 52 2 B AR S F AR A,
AFZER PR LSRN0, F AR IRERE “mARD WiIR” “ EEBEA W
w7 CEB A RIR T =2 (BB, 2005) o MRS ZUFE NS IE S, BT
i WA A AR R SR

AT 528 UUE  GAT SR BN T4 U 5 4 8 o A E O K,
R BB R B, AERS A AL Rt ISR R

PR — 24 E PR SCEUN, RIS, 456 B 2 AAE 5 ) 0 A I 5 5 AR i 1R 2
e S RS, AT RISE I AE BL “BlRE . LT DR PEAR. D, 3R
RIS AR WA BT R IA, WA AT, IR 5~7 28, Fedfl
DEAA, DR 2.

2 W GAT AL BUOR A B 4E8E (LB 2) KIL, BT RAESE R ia] o B
A A )RR R IR, R N B AL AN Z AL (1) TR T TR R 52
SRR SN TE, B “RIEEHAS” KRRy “NEREK” , X—REA
ted, AR (2 “EEBBAMWIR” RO T IEfaG], 15 s =K1k
AR TR, ShZHEE B, AR TR E AR .
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DAL, 0SS 207 P 2 A% O R RAE A TS A AR TN 375, 225K GAT ™%
RN g, DU SR RIR R iR . BARERAE b, UMl el (EBrhSCE A
FSOKPEERARE) PHHEBANE, RIS “HSK ShSESCERE” 35 “4axkd
SRR o, X BCE N AR IR BRI R 5 odr (RS 251
BUEMEBEND , XPERIa T4 TE . SO TR AT 2R 7 202 B A A B TR
Fo, wn CEBRHSCEE T OKFERRHEEEBCE TN ° (E RSB T OOKF
SERAE « ATCHEIC AT 4%, XL T AR (EBRSCHEE P OOKFAE 2
PRAED FH R Rl 55 PN 2 2 5 TR, RETRC 2 T PR 7 ot 05 R REAE 21 (1317 k0
WETRRAR . R, ST oy i S e 2R R iR i iR X — FEIN 2% 010 AR, ] LA
WS A EEE TR IHE T2 i B eI, IRmReR.

] 2 DeepSeek 4= 55 G- 174 UR B 4 JEL 44
4.2 T EHA

FERIH GAT A B AR I R, A il A 2 3 SO A SR I 1] . RS RUAR
P Ao W] S A i B AR RO, RT BRI TR, ISR R K

2 (EBRFSCHE FOSOKFERRMEY THEMEES W: http://www.moe.gov.cn/jyb_xwfb/gzdt gzdt/s5987/202
103/t20210329 523304.html.

3 HSK ZhZSAESCEARNEMHES L: hsk.blcu.edu.cn/Login.

4 BRI EIEREMIES I https:/qgk.blcu.edu.cn/#/login.

5 ZW: https://www.blcup.com/PInfo/index/11228

6 Z M. https://www.blcup.com/PInfo/index/12574
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SIS, A o B SR T RN s . AT ITR I, CRISPE HEZAE[E frrp
NHE R RP RN (et & HER, 2025 .

CRISPE HEZLE0 & HAMH R 7. CR (Capacity and Role) & “Re 15 ME”
EIVBH A 5 k0 GAT NA B By o A EBEAAR . HARS5 AR, GAT AR BT A 2 itk
Bolb, AT ST T (Insight) $8 “HHAZE” , REFRELBMET, #)
GAI BARATSS H Y, —MREIEZABHA. BT, QARFAANE 2GR, Bt
NI T X e N 2F . S (Statement) $§ “AT55BRA” 5 BEXHAR /T 45 3H 47 4
Ui, ik GAT B @AY 5 Y , B S istif , 108 T4 & A2 pliid 75 . P(Personality )
T CAMEXNE T, FUMRTARYE 8 3 SR 32 ACREAR B € S XU, 0 “ R R
R B “RVER] TR, il GAT BT 7 IURI% . E (Experiment) fi§ “S2a”
BoAET 2R GAL IRt 2 NE R, B B4EES, RN AEIMH AL 2 ik 5250 .
AHFFLLL CRISPE HEZUAZ P, Wit 1 v SC b # s I AR A= il B 3 s 1 HE SR,
HARNZK 4.

R4 AL TEHAVTHA L BRI AR

NI ek
A RS R Ri—Ai Sty W H 20 FLRW M) LEDUE B S 20T/ %I

( Capacity &
Role)

ERFINT/HSK 2575 L )M BRI ARE B LXK, THE K
%, Biln. 4B ROSVEBA AT 5 R DU AU .

GESCE

AR RR[BHE. Sk, K, . JEERHE. 6-8 £ FHRAKIM
)3, HUeE EAR R ERAILAEE, Bl BaiE. BIREME]R
W, BB KA X708, HH IR (iR AR, T B R

(Insight)
i R BEAT B R DA -
HABLRAE 22 AR RS . A5 10 H IPE S/ RN R F 5 55
A SE R AR EC A A, 7 B R A—
£ 55 ik TR Bl — N B U — 25 2] — R85 S MR iRl AR

( Statement)

MR FEEHBITAE (b3« AL R TR K
(PP, Zp2) H B 22 20 % A Al

e

(Personality)

RPN ARSI, Bl SRUDIE TR/ TS T/ e BREE FR ], 2L
DR [T A AR, TR FRTEE. EA TR BRI
R], BEP B KRR, FHHELS. BERK].

EZ R

(Experiment)

THAERXI A FM B[ Z 2Ry, W AR RS
/A RRIAA, I e 20 B R B AS 1 3E Y 7 s I R
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AT T ] DeepSeek-V4-Pro” i) ZR AL B2 S 1A IR 0 BERIAS - 50 26 R
DENFEREATHBIEA. PERARRANE MR 1. TEUEIZE, BhTELS
& HOHEEELEN GAL LMK AL E MBI, NEEERMEM GAT A KK
AU, BVASAB TR 08 5 B2 IR SCAS AT . AE R SC iR HA R, R BB %
P GG R CBANEL, R SCEUMAK IR 4 = AL, P (B it S is sl Al 2
e H It .

4.3 A RREBE5H

FUTAEH] GAL £ BiAS, 2B SURTEREEAMEL. BEJa, UM RIA A
HH PR AR 7 ] A RSO R 1 B BRI R A o PR S5 WA A i =X TR AR 2 AL,
PR BN KL, GAT MR FH ™ 5 SRAN IR St AR 30 AR BSOAR A A
A AR EEEGN R R, ST REER, BRERIEK 5 s,

K5 BBRERERRIL

JLER | K

WA | IS EN R R

WEL | WA SEGE S R

WS | BN KU, R, R BSSTERNEE
R | P R R ORI

WA | DIBEIEAG RIS IE 5 I REETE A

Pef] | AR 75 R A6 BRI K/ EE

AT | RIE SEBR R E I AR ECER

B 1R ER SO b, GAT I — M5 w2 B AL OB B T MR,
XFEREIR A BT 7 HN BRI I 77, A7 8 s R R EReR . Ber A B
Z BRI W ES TN G 3 s S5REHE N (i 4 o) Pk, #om
FIRR A S AR RS O . — i 5, W RS2 214, AT E ikl K
ey N, mE LS WA Rl T N B NERIERINE 6 s, &
UL, B NSO HBERLTR, IUE S 200 PPT N B0, 2
TR 7 T B RIA T B SCHU R AR 2 vk R e N
375 75 DL AR HY B

7 DeepSeek-V4-Pro M1iEZ: iL:  https://chat.deepseek.com/.
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R 6 HFANERER

idice BE A
iRt Bk IER
% ‘ -
Uil i R
TE Sl N =
B TEiE L TR B R
G E, Bk
Fpas 78— %
R
IS O, F3. ®g

4 RERFARR

EROTBIAA R, BOMAER GAL X %58k (0 N B EAT AL, AR i A ko s
WIRAS AL o BifJS, FOMR X Le 3 A RGN, I A BRI B
PHENEEAI. SBCRAME I BAA PN E W 20 AR IER T, &85
JEHIESAMBARTTAT AN T5 T, 4SBT 7T H] Dou bao-Seedance-2.0 (R S faf#x 2. AL)
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TENRIE AR Y, e 25 PR AL ) 26 RS A5 P A 2

FEA B ARSI, H AT SR GAL T HE W ok B G 10 7
RIRRSI, DRI B 24 A A AR 5 1 22 DN AP R T R 2 VAT PR S8 2%
S UNTEINCRN o pri

B MR AP A AR PR AT, GAT B U T 42 < 17 5
B LR S T AL, IER A S R AF . BE, FUTR AT N\ B A FEAT
B AR SCHREAE T T EIAS O AR AT S BRI T 5 DRI
B R MEF AR (R ERE MBI E) L EAAEs B AT
2 BlA ke LU S A BT ML R IR EOR B, MR AR 7 B
FEAS e o o DA

DL YRR Sy, IR 2 7 . T R AR —
7E 10 2 A, BRBEHE 7 45 BVCHN I M T A S A2, SRS 3 T
N3, FRBAER - ARHEE R ATOIOAE R, T REBRR “ A RE T 5 0]
AR50 WHRATE NI .
R T SN E T A 5

H 1 2T s K e, Bk BBl “3ei” o

W 2: ZIH CORREF SREATE R 7

H] 3: 20T F T 45 LU g BRI 1) L.

Hf 4: PSS EhEE “UUR T PROT, KUEEA AT T R, ARk
CPRAET “TRTIRT ‘Ul ibRAEREESER L, AREDE.

W 5: B LHosfla) “WEERE B, 7 A bt 7. 7, JFECH R Bk
NIISIAP S EES T

W 6: R LB “PeBER” =47, TNHETCSKER “AAB” , BHIE SR E

B E “AAB” 3.
EE 7: ZIMEEE T R SR A a7 F

DRI 7 EE A A2, TS MR, REUIHE — 00 ih R . RIS
AR

AR 7 v Ay e B AS A e A TR s 9 0 B 5 s, 2 5K R o Jm 2R Rk
(2 LSRR A, AR REEAR EORSr T RE, SR BliE, SO AT
R, Al DM N A ] .
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Bl 5 SCAEMBUE A AR A AR

S A AR S A S AR 0 B AR 2 R % T ) J s PR K
B A7 3 BSOS RO 2 R, B RS A A e (e S T, PR IR A, e %
Wy B 0

HAOPRIT . B, #ESEWARRMMKEF OhD , Eohigis
R, IF EARmTKE R . R, R R IR A R RS, i
ME IR otz (B B2 B N A R 2B SR, BAMRYE SR B 3

RS AR 2, Pl A MU Sx 00m BESR BRI, {8 T4 il A i RE AT 4
JFRE L AR AR R . T e B R WL BOm G| AR R, SN B )5 Al
J¥eo

CL“ WL ” A, $oniaaf st R NP E ahE; AEAHFEL
M GFE Bk FHERSE . REAE . WIERKYE , REHES 2, tHh 16:9,
ERMRYE LR R 20 2B E MBS . 7 B LdsEoRimm AN G, BInr A
IMTEBE K . BN T —HE RN POX kK EDhIEE, B X8 R-F
WHE B, LA 16:9, A B i 20 ] I —A 53 2 A8 bR, 551045 < WL (see)”
FHO I LSk bR, Fr ‘T (face) ™ BUETN. 7 ARAIE WK 6 .
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PS5 2 sk sl R NGB R E RN, AL TR “RLX 2 iKE A
RFEA, AR 10 P RIEEEN, R 16:9; XFsh (FE#GEI, <
NG B CEMBR A, MRS, B P SRR A AR 22
TH=E R BRAG— k- TAshE X EE, KB aRE st EimA T Hi—
WMERZRAL, THEIESC I (see) " 3 AT HIHE LZKEG, TH#H ‘m
(face) ~ o MINLEAHINVES), EETF RE, BNMNEFR/NERR, EJ7E
SN W, IFFEIERADEE. NS KRB LB, ERER. ke, P
W, LA, REREECEEE. Z5/Z00E: iAo I — 5 2ZMe E
bR, 55br ‘W (seed 5 AL EZRGEPR, Fr ‘M (face) ” o WAl
[ 5h, X Ers&3E, BIEFRS N W o 7 F0mE s
Gl W Rsee, ‘T & face, PN faceto face, B ‘ WH™ ——meet. 7,
BEAT NI AR, AT S A& 7 Bros o A2 B AR 491 © H e R (bilibili)
AP “ai 2”7 EFa kM, THEFUNEESH. (a ZH XL
UID:3707016988068229)

B 7 EEMBUE A RN AR

4.4 BRI RES

FERAN A RS T, FONRHEEAES (BREHEETOR iR 2858 MR
T 1A GAT K RS HERG B3R A il s in] o =R BN 2 iU 5053, DA Ok
GAI A R A 5 22 T RARULEC . BOM AT B SUR 28 T2 o i A=
FRE A SR, R Bea e, BIRTH T #. tbhh, BOmRIfE 2 Skl
BRI Bl 3] 5 R B ST NEUT B, AR NS R iE sk
TN FERF A H TR XL RO BA I SO RS %

NTTABEZUMALT A GAT L EAE A B v 5, AT FEi 8 1 24508 H I GAL
THEEMAE, (B0 ER VR BRI B4R IR 8.

8 A RRAST RIS W:  https://b23.tv/PamfKDu.
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RS BHGAI TEILAR

eyl TEE Y 44 R B B il
Bt (IR
DeepSeck-V4 https://www.deepseek.com
AP
Kimi K2.7 https://kimi.moonshot.cn or st APTULHR
GLM-5.2 https://www.zhipuai.cn API 2%
A |
i A https://www.doubao.com Gtk
i@ YT 1) Qwen https://www.qianwen.com/ WA AP Y2k
Gemini https://gemini.google.com ook
Hh o7 e B
ChatGPT https://chat.openai.com
Plus & %%
A https://tongyi.aliyun.com/wan/ R K
BN https://jimeng jianying.com oy ok
Midjourney https://www.midjourney.com e B
A VAR N
Stable Diffusion https://stability.ai N
i) CAT A Hh 08D
L5 https://chat.baidu.com/ VAR N
BUNG https://www.hidreamai.com it
Agnes-Image https://www.agnes.ai G 3 TF I API
T4 https://www.doubao.com/ API 2%
R https://kling kuaishou.com B¢
k| }
T https://www.hailuoai.com Ay B
ik
I LTI AH https://tongyi.aliyun.com/wan/ P N
F& IR TG https://aistudio.tencent.com/ M4 o
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%5 TR 24 R B MR se it
Vidu https://www.vidu.cn T e B
DAY https://tongyi.aliyun.com/wan/ API i 7%
API i %
B 28 https://www.doubao.com/ (0.023 Jo/T
LT tokens )
Al R https:/kling kuaishou.com o ok
BI%% AT https://jimeng jianying.com o>t
5. RN

5.1 JAPRr A

ASCRRRA W8, @I m) o SCEOM A oA ) 3 RO R I B S R
(BERIER 3, WG WM 3D, FH4H A a) @ B S it . AR Fe 3 (el
IMAE a2 75 3, Ferh 05 30 4, 21 E MG 45 7. AWFF K Cronbach's o
FZFVPAL 1) 2 10 P — i, (GAT AR Bl HR S B 2 P Al 3 ) 5 A& Cronbach's
o N 0.823, KW MLHEE RIFIMERE, LA T RS St o8 B4 30
*9.

R 9 GAI £ REFMAEMITE AR
HHPE4y O
idig

855 PR % 155 bR %
Wbt 3.30 0.78 420 0.75
it e 4.10 0.30 427 0.68
a] 4.10 1.04 4.20 0.75
TR 3.80 1.08 420 0.83
W e 3.60 0.92 433 0.79
=L e 4.10 0.70 427 0.77
HA MikZaes 3.90 0.83 4.20 0.75
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P 3.30 0.98 433 0.60

ks 3.20 1.22 4.20 0.65

(1) Bit4E

TEWITYEREE, 2135 IR NS BMRAR UORIE I (4.27) « BRI (4200
AT (4.200 5 3TE 4.20 DLE, BEEHE ST E VORI RENT 2. 2 ) U
AN A AR PR 38 IA B = KT o UM PE o M BVRAK I CRTE I (4100 (1]
e (4100 . BabtE (3300 o FOMXHEMT R E T S&m (4100 , 522 )# %0
B/ (Z1E 0.17) , BEBAXUT YN o] AR AR I R s XHBURI P B PF 20 B A% (3.30) 5
55 2135 R ERCOR (Z21H 0.90) , BEEHZMIA Y GATL AE B IARAR7E UK 5 21 MR T
A EA R, 38 WYCAMAE A — 2 %5 /7.

FUMRHURI I (P 7 52K T HeAthdabr (3.30 vs EMTTE 4.10. ATAIE 4.10)
PRUEZEDN 0.78, Uit B BUM AR 3 08 21T GAT A2 BRIIARSIE N @R VE A 2 5 5
T . BN, I E AR 4E S 4.20 v, RIS 31 E R
LR, X—ZR BTG5 F5X BRI BPEAIbR AR A A ——2
I RIE A A 2 BT A 5 B AHE BRG] 7, 523038 W SE AL
e 1 RENS S FF S (1% .

(2) NRYERE

TENBYERE, ZOMPEa s 2RO S 4t (4100 « IEFTE (3.80) « 72
PE (3.60) o 1529 HAS 0 B, UEEHEOIMCATRTE R & 5 G EZ M AR & #EeE ik
PN 78 R A8 0 ek, RBIBUTIAN GAT A AN (5 B & A 2 A7 4>
TEHEENR . FAE T NE BRI 2 (4.33) L B4 (427) 1B
PE (4200 , =T ET 4.20, UL ST E G AR RN BN T R

B GEHAEEHYE (3.80 5 4200 « 72 M (3.60 5 4.33) AR 2
PRI, ZEAH 5 1M 0.40 F10.73, 156 BH 0T X PN 28 O e 14 N5 578 26 FEE SR o 1
PEIEE MM (4105 4.27) FZEFER/ADN (ZE0.17) , RKEITALN AT A
SHEERER VLS o Z0MXS 78 R M RVE o ek, 22 S8 0 78 R VR s, Ik
e b ST A B A I B B R AR B, B MWCAIE 25 SR A 2

F A TFRo
(3) FARYEE

FEFARYERE, WAVE) ZIEONEE . 2 EH IR0 s B AR N Rl 2B v
(433) . gt (4200 . A (4200 , =T ET 4.20, W E NN
AT 1 [F) 25 L TH A P BT AT R B SR FE A B Ko UM s
IR TR TE (3.90) « FIEME (3.30) . AFME (3200 , WIKT¥E. &
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T, BOmxS AESPERI PR AR, HARMEZIE R 1.22, UEHHEUMEEINY 2T GAL ZE
FRIE T NEGAEN L . BAREERRIL 7 TG A2, ELBUTREAR A & X s
REFRBN. FABXN LR fm (4.33) , BRI 0.60, B> FH XL
) i [F 2 ORI AT R s, PPN — B UMt rIvEs (3.90) FEXT %
A (4.200 5 BT 2 DN AT AL 14 9% TSCIAL 1 J5E R i T 7 AT

X225 S R BT 5 2 B R ROR R R RIE A Ao A 3 E AR N
o XU P AN 1 [ 25 SOV R, X I AR LRSI TG R T
AN EE TR RV E R At 2, T MR R I B SR AR I 14 S s,
WA BRI R B AEA PGS 5 A RO 51 22 A BIE R P E SR B 5]
PERUR I 4R 2 AT GAT L RAERCT N A NGNS . R A5 5 BB B 28
555 T3 T )5 A BOR et 25 1)

(4) /N

ERE =AM, FEN IR B T 0. A BORYE A 2=
PRAR K, JCHARAEBMEMFEREE AR, Bk 4EE e R s A YE
TSR MER Z RO R . FURPEr . st (3.200 Ul (3.300 AIfE
S (3.300 KT 3.50, RFUTEAVEUT RARK =30, Uil =T GAT TRART A
BB R 23 O AN i [R5 A RS 0. MARHEZERE, #
D73 AR 8 TSR JEE Mk vt 22 S, JUHAEAE S (UM 1.22, 5# 5155 0.65) AT
FIE (UM 1.04, 223135 0.75) WAMEdR RO, UM UMREA N AT GAL T
FPFIAAAEBOR 7B, T2 ST E PP B Oy — 8. X —Z 5 T e 5 BUM X HoR
THIHREZRL . HURRE DL A BN 25 5T 5 R AN R AT K

AT S, GAL BRI A MUIE 5 51 3 /2 T CARAF3E AN AT, (EAE UM = T
[ AR T BIAATT I AT 14 20 6 A B AR AR HE

5.2 RIRAHI BT

AFFFIAE T GAT IR T #EEAA I ERCR H T R H . RIEEENER, &
FEGERAET, — AL SCEUTMAL T2 3 R AN, FATIHARS (4
L/ o EFHEES PPT #I1E (4 3 /) o MSRSHI 5804 (L1 /88 , &
T2y 5 N o TR A 78 BT GAT TAER, #Umse sidanial it &, b GAI 4
FRABCEAR, ~FIIFERT 5 3% TR SCA BB AE A T 2L HE SR A, ~F3%
FERT 30 2Bk o ITFF4A 2 52 A HIAE ATAE 1 /N A SE R, I B B N TABIT 5
KL IS A], BREI F5 I 7E 2 /NI DAY o IX R B GAT 42— Fh B 4 AT 37 e M A R
AN BT K T R

SRT,  RVERCRIETE A R AN B AL A A B PR R A E o R 22 0T o A 114 A
W BRSNS, WA A 2= . B ARG AN 2. B e AN i L RS
B SR PRAL PR 1 U AN LIRS , GAT A2 BN B B 207 v SE VRS DLIR

© 2026. The Authors. Compilation © 2026 Journal of Technology and Chinese Language Teaching 86



TiiE, B AN TR RE i B P SCEEE T R SRR IR R

HREMEAT AT . R, GAT AE RN 25 N E 7 N #EF Bsh BORIRe 8O f £
M BEQIEF A NN BRI FiZE 50163 (Dennisonetal., 2025) - %} GAI
AR BB AR LA REMEIGIE At 2 b, THEE HE%2.

6. WHt5R=

SeF EIRSEERURE SIMAE PR AR, AW IE BB G =W 7T Rl U I F T e, R 9
xS S AR A IR R S EUTR I A 7R o

6.1 EIR. RQ1: ANLEHFEITF R BIR A LR

RQ1 RIEMRZF LHITUF S GAL PrFRIJFREEAAN, AT IE I 2 fe Sk
B, Bk 2%, n MR,

RS =R B, BUNBOHE S BN E . BUNH R R
BRAEAN T 5 A IR 27 2, BRI SR AR IR AR 1], DA S GAT iR 25—,
R B R A SR BN A A . ASBIE FE R ] CRISPE MEZR LT $onin], AL plylb
B R, FUMTE XSG AGE R PHRIG AR > Bt AT B R B EUR R
BRI A ARE, AR Ja A R AR . 28 =, PUMAILIIA B 2
RAF ] SCAAUR 2SR UM B A R A A8, S A WA T R R
Yysts B 0@ e i ML GAT B3, #REEOREUS, Sl TR E
FEHI A B B 55

ERI T, BRI EEA B WEE MRS, GAL Hai Al
PR A AR & . BOM DTl FE T, 1 GAL £ AR 94 Bh TR AR .

6.2 [EIR RQ2: JHAENBIRKIENTFEER

RQ2 JRVE A2 i SCHUM 5 22 2] 3B W] PP GAT 2B e A 1 A4 It & PP
Bl R, FAFAERT. WA BOREAYEE I AR ERIPF 388 T 20,
S5 R T ZE DA AL O 2 22 5

WX B WES SR =i, AU, R R R T E
MBS PR 56, SEANSRIERIIE 15 5 2R W2 TR A2 AT,
PRI X GAT AR SO B A2 52 FE At o R SCEUM B VAR U T~ B0 ol vk, TR
2058 GAL ZE RN B E™ENE . Bla) SRk ST RIR LS5 TH A AL
R HCT N IR I TN ORTE

BRI, I H PO SRR IR AT —— R A RENE i AL
MG MR IEA TR FUMP PR SRR “ Hd@ Ve ” ——2 SRS

FEHCAIA A ROAEAE L, P SE R O GAT AR AL 58 BE VR o BRI,
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TEVPA GAL A RUIN , 7R A A 512 W B M e b, 20T H Il
S B A T s

6.3 EIN RQ3: GAI A AR A £ 2 ) /R 5Pk %

RQ3 FRIEMIFE GAT 4 Bl o SCH A AU e R F o s ) 5 e o Je et i
RESKBGB R S I AL S, AT FUIR I 9 2R AR ) L ko

B R HE SRR, GAT AR BUHAS I wT BE tHIU AR TR 1%, 0 4.1 i
B CRIEMEHAS” AN MR o RERY MMSRE, A A IEAT R
W AE . B RRABFEHNRE, GAI ARG A BAEEIER, (HAFE “A
SR B R ELSEAChRE ST IR, R T AU SE PR RCR

EIR PSS T ik i T G R s i 2 R E SRR, 7 SO
BhZERHRIR S R S I S S BUR EE AT R AME IE

7. Z5iE

A I CARRE FEEAAIUA B, $R5T T GAT 5 71 SC B S U 1 o (T 471k
WHFCA DL, GAT REWS & R T BA IR ERCR, BRI A A, N w4
e, BaAPB M1, ABREAT U TOME: 56—, 8 GAT/EH L A
SR A BN SR A 1 BRI P 2R B SRS 38k 7 AT I S N A A
B, MIECHMI LG EIE T —A GAL S S iH B ER, A
JRERT TSR TIPS RN E TR, =, $RH 1 AUy
R0 T GAT S B AU T ANL IR FIRESR, D930 it 1 Az sk i
TEF -

GAI T HEARE, AHFFATH T H SRRV, MERAR K
Ji&, T H 53R 1A 75 R s A oiidt . IR, GAT FEAE 58 4l S 2 A A =3,
M2 T EHUBREAN ANEE B BT, BUNR TR IR & 52 AHLEME
[P 3EA o ZUT 5 52 5] 38 AR S B FR R AL FR SO IR B (S R dR & 1R4E, 2026),
ek E PR SCHE AW FEIFIR N KR (Rl & 1R1E, 2026) .

ARAMF AT LR J5 AR A : 55—, TP R A 8 i W 2 IR e s,
£ RHA PR GAT ZE AU SE PR B A OR s 28—, IR AT R 185 i) Be it
Jii%, $2TT GAT far th WA I BEA IR EEALE HIVE: 5=, RIEINAAE GAT 4B BT
REERFR SN HERESE. A5 085, M i R AL
EIESSOIESPaS= S

BUl: A XRAE P INE S AVEAZT A O E bR b SCEE R E RIE T ) [ bR R SCEE
AN TERE (AIGC) MBI (24YHO3A) ; JbRliE S KM R A H LT E “®Eprd
HE BTN A R ESNHRER” (WH%S: 26YCX072) HIB Bt R . D AL
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SCHERER .
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human-AlI collaborative video authoring. Proceedings of the Extended Abstracts
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Abstract: In an era in which digital transformation is reshaping the
landscape of language learning, innovative and inclusive approaches are
becoming crucial. This paper presents e-Chinese Plus, an initiative of a team
of lecturers from the Universitat Autonoma de Barcelona (UAB). e-Chinese
Plus is a comprehensive, Moodle-based, open-access platform for
enhancing the acquisition of Chinese as a foreign language (CFL)
specifically addressed to Spanish-speaking learners. The paper outlines the
platform’s pedagogical rationale and describes the methodological
principles guiding the design and development of its activities, as well as its
distinctive features and potential use as a complement to formal instruction.
It further examines how generative artificial intelligence (GenAl) has been
selectively integrated into the design of specific activity types, while
emphasizing the central role of teaching experience in addressing the needs
of Spanish-speaking learners, particularly through activity design and in-
task feedback. Finally, the paper discusses future development plans and
ongoing challenges, highlighting the potential of this initiative to inspire
other CFL teachers interested in creating similar digital learning resources.
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1. Introduction

This paper introduces e-Chinese Plus! (Casas-Tost et al., 2024-26), a Moodle-
based, open-access platform offering interactive digital activities with automated
correction and feedback. The platform provides a wide range of activities to develop both
receptive and productive language skills and is specifically designed to meet the needs of
Spanish-speaking learners of Chinese as a foreign language (CFL). This targeting is most
evident in pronunciation, grammar, and translation activities, and, specifically, in the
detailed feedback, as explained in this article. More broadly, it seeks to democratize access
to high-quality online CFL resources and expand opportunities for active learning,
primarily targeting Spanish speakers while remaining accessible to Chinese-language
learners worldwide, including those from less-resourced language communities. By
promoting inclusive access to language learning resources, the platform aims to empower
learners from diverse backgrounds, regardless of their instructors’ digital literacy levels—
an approach that aligns with the principles of the Universal Design for Learning framework
(CAST, 2024), which advocates flexible educational environments that accommodate
individual learning.

The development of the platform coincided with the proliferation of generative
artificial intelligence (GenAl), which has been integrated into the design of many of the
activities. This paper aims to present the platform, its rationale, its specificities—especially
considering its main target users—and its potential application as a supplement to formal
teaching. Special emphasis is placed on the methodology used to create the activities and
the role of GenAl in their design, to offer an example of how to effectively incorporate
GenAl into CFL instruction—particularly relevant at a time when language education is
actively exploring GenAl-enhanced tools and methods (see Casas-Tost et al., under review,
on the specific case of CFL).

2. The Rationale for e-Chinese Plus

According to official figures, “[a]s of May 2023, more than 180 countries have
conducted Chinese-language teaching programs, and 81 countries have incorporated the
language into their national education system” (Xinhua, 2024). This global interest in the
study of Chinese is also evident in Spain, where the number of HSK exam candidates has
increased significantly, placing the country among the top five in Europe in recent years
(Chen et al., 2021). This trend has been accompanied by a notable rise in the availability
of digital resources for learning Chinese.

!¢c.f. https:/dtieao.uab.cat/gelea2lt/echineseplus/
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While this expansion may appear encouraging, it is well established that not all
digital resources are of equal quality, nor do they adapt equally well to different teaching
approaches or learning styles. In the specific context of open educational resources (OER)
for CFL, Zhang (2022) emphasizes the importance of understanding which resources
improve specific language skills, how learners engage with them, and how teachers can
integrate preferred materials into curricula to optimize learning outcomes. In this regard,
Zhang (2022: 28) also stresses the need to be aware of what resources are currently
available and to have quality criteria for assessing their usefulness.

To address this need, in 2021, a team of language teachers and researchers from the
Universitat Autonoma de Barcelona (UAB) created e-Chinese Tools (Rovira-Esteva et al.,
2021-2026), an open-access database of digital resources for learning Chinese, which now
contains over 450 resources. This previous project allowed us to conduct a prospective
analysis of the kind of digital resources currently available. A preliminary analysis of the
database’s content (see Rovira-Esteva et al., 2022) revealed, on the one hand, that
vocabulary is the most frequently addressed skill—in fact, it is particularly prominent on
Instagram, as Rovira-Esteva & Vargas-Urpi (2024) note— while listening, cultural
knowledge, and graphemic skills also feature heavily. On the other hand, writing remains
underrepresented due to the difficulty of providing automated correction.

This analysis also identified several shortcomings among the current available
resources: first, a limited number of resources tailored to Spanish-speaking learners, who
remain underrepresented in the global Chinese language education arena, where English is
still the predominant language of instruction. Second, we also noted an imbalance between
receptive and productive skills, with a greater focus on the former. In fact, while
multimodality is well-featured (most digital resources offer video content), only around
20% involve active practice, mainly via apps, revealing a shortage of opportunities to
develop more productive skills. This pattern is further confirmed by studies on digital
resources for specific skills, such as Casas-Tost’s (2026) analysis of tools for pronunciation
practice or Gay-Punzano & Vargas-Urpi (2025) about cultural competence. Third, this
preliminary analysis also revealed reduced accessibility because many of the highest-
quality resources are not free.

The predominance of learning apps as a means of delivering active practice also
entails certain limitations. Wang (2024) analyzed four widely used applications (Duolingo,
LingoDeer, SuperChinese, and HelloChinese) and observed that their fixed learning paths
align well with microlearning principles and the needs of self-directed learners, but offer
limited flexibility for students who wish to use them to complement formal instruction.
Moreover, in light of ongoing debates on smartphone addiction, particularly among young
people, and its potential impact on learning (see, for example, the meta-analysis by Sunday
et al., 2021), the exclusive availability of some learning resources via mobile devices may
itself be considered a drawback. Finally, most language-learning apps rely on a “freemium”
model, which restricts free access to only part of the available content and functionalities,
thereby preventing learners from fully benefiting from the app’s pedagogical affordances.

Other studies of the application of digital resources in the teaching and learning of
CFL have focused on their effectiveness or on the analysis of specific tools. For example,
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regarding character learning, Mason & Zhang (2017), based on a survey of 140 CFL
learners, observed that nearly all (94%) used at least one mobile app to support their
character learning. Pleco was the most relied-on app, even though not all its features were
equally used. Sun (2022) demonstrated that the use of Wordwall in teaching Chinese
characters at the YCT1 level significantly improved students’ character recognition and
comprehension and had a positive effect on learner motivation. Ma (2024) studied
Quizlet’s impact on 60 CFL students, finding significant gains in listening, speaking, and
reading skills but not in writing, aligning with previous research; and that, importantly,
Quizlet enhances student engagement through self-paced and tailored practice. Finally,
Gay-Punzano & Vargas-Urpi (2025) examined how digital resources address cultural and
intercultural competences and noted biases, recurring topics, and a mostly passive
approach.

Previous studies have been valuable not only in confirming the affordances and
strengths of existing digital tools, but also in identifying their limitations, which informed
the development of our new digital resource. In this context, the main rationale for creating
e-Chinese Plus was to design a platform that specifically addresses the needs of Spanish-
speaking learners. This includes, for example, activities targeting linguistic features that
are particularly challenging for this group, as well as feedback grounded in contrastive
linguistics to enhance pedagogical relevance. In addition, the platform was conceived as
fully open-access and designed to allow learners to select activities that best suit their
individual learning needs, deliberately avoiding fixed or predetermined learning paths. Its
design as a platform rather than a mobile app allows it to be used across multiple devices.
The following sections describe the platform in greater detail.

3. e:Chinese Plus Features

e-Chinese Plus is a Moodle-based, open-access platform that provides activities for
practicing CFL. Teachers and students who are familiar with Moodle environments will
therefore recognize the types of activities it offers. As already mentioned, the platform is
not conceived as a course but as a bank of exercises that can supplement formal learning
undertaken through regular courses or informal learning for self-directed learners.
Activities are structured into four Moodle courses corresponding to proficiency levels
according to the Common European Framework of Reference for Languages (CEFR),
ranging from basic (A1) to Intermediate (B2), as B2 is typically the highest level of Chinese
taught at universities in Spain and, in general, at other institutions. Learners first enroll in
the course or courses that match their level or learning needs (see Figure 1).
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Cursos disponibles | Comunidad eChinese | Q & Acceder

Buscar

Todos los cursos

QO > Cursos

3= Filtros 1 Limpiar filtros ’ Buscar cursos Q

Nivel A1 Nivel A2 Nivel B1 Nivel B2

Figure 1 Screenshot of the platform

Within each course, they can then use two filters to select activities: language skill
and topic (see Figure 2). Students can complete any activity as many times as they wish,
in whatever order they prefer, and track their progress in each skill. This structure allows
learners to focus on the level most relevant to them while retaining the flexibility to choose
activities based on their immediate pedagogical needs.

Comprension escrita (CE) =S = indice del curso

@ Informacion del curso

Temas
Colores Comida Compras
Deportes Des
B Actividades: 10 I Progreso: 0/10 Descripcién (personas)
Direcciones Fechas Las
o horas N alidad
Comprensioén oral (CO) > OReS; Naconalias
Nimeros
- = profesiones Ropa Rutinas
> A\
COMPRENSION ORA ’
tic

ras y expresiones basieas del chin

® Actividades: 7 I« Progreso: 0/7

Cultura =

B Actividades: 2 I Progreso: 0/2

Figure 2 Screenshot of the skill and topic filters
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The skill filter covers a wide range of areas, including reading, listening, speaking,
vocabulary, grammar, pronunciation, translation, cultural awareness, and knowledge of
Chinese characters. Thus, the platform goes beyond the four traditional language skills to
offer exercises that target areas particularly relevant to Chinese language learners. Some,
such as character writing and the use of the pinyin transcription system to practice
pronunciation, are unique to the Chinese writing system and require specific attention.
Many activities, such as translation, pronunciation, grammar and culture-focused tasks,
explicitly take into account contrastive aspects between Chinese and Spanish (e.g. how to
translate Chinese gender indeterminacy into a gender-marked language such as Spanish).
In response to user feedback, a new tag for sequenced activities has recently been
introduced to create short learning paths composed of several activities that, taken together,
integrate diverse skills around a single topic.

Rather than a technical limitation, this design choice reflects a deliberate
prioritization of usability and pedagogical relevance. Although many activities naturally
integrate multiple skills (e.g., listening, reading, speaking, and vocabulary), assigning one
principal tag facilitates more precise filtering and enables users to quickly identify
activities that best match their immediate learning needs. To this end, the project team—
comprising seven Chinese language teachers and researchers—engaged in thorough
discussion to determine and prioritize the most appropriate tags, with the aim of enhancing
both the usability of the platform and the practical usefulness of each activity for its
intended users.

The topic filter allows activities to be grouped according to theme. The list of topics
is open-ended and includes family, food, nationalities, sports, etc. This tag is optional, as
not all activities can be meaningfully assigned a topic (e.g. pronunciation or character-
writing activities). When choosing one of them, the platform offers multiple activities
revolving around the same topic. For example, the topic color includes four activities. At
level A1, there is a vocabulary activity in which students must select the words that do not
correspond to a given color, making it ideal for visually oriented learners (Figure 3), and a
speaking activity in which learners name clothing items, state their color, and supply the
appropriate measure word (Figure 4), combining visual and auditory modes. At level A2,
one activity requires students to listen to descriptions of combinations of two colors and
identify the resulting color (Figure 5, while another asks them to read the names of two
colors and say the resulting color aloud (Figure 6), thus engaging both read/write and
auditory learning preferences. These variations support differentiated instruction and
multimodal learning, while also adapting to both teaching and learning needs.
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Marca los colores que son incorrectos (no coincide color y caracteres):
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E%EI @J }X@‘ {REL T {+47%AR? ¢Qué has comprado? (Di el objeto, la cantidad y color)
Figure 3. Example of vocabulary activity Figure 4. Example of vocabulary
(reading) activity (speaking)
H Escucha y elige cudl es el color de las siguit con i de colores,
VocabUIano' COIoreS (1) Cufdado,iorsuesublan d;scccolores -
AEE
> 9 e 012 1x = REER
Este contenido se muestra en modo de vista previa. e
ZI@ + ﬁﬁ" = > Qe 012 1x =
Figure S Example of vocabulary activity Figure 6 Example of vocabulary
(reading + speaking) activity (listening + reading)

In addition, each level includes two forums: a student forum, where learners
enrolled in the same course can interact with one another, and a dedicated forum through
which they can contact the platform creators. Beyond the level-specific courses, the
platform also includes a general community space with several forums where all members,
regardless of their proficiency level, can exchange ideas, share information about
scholarships and learning opportunities, ask questions, and contribute resources of
potential interest to the wider e-Chinese Plus community.

3.1. Workflow and methodology for the design of activities

The creation of the activities follows a standardized workflow designed to ensure
pedagogical consistency, technical reliability, and overall quality control across the
platform. First, a team member creates an activity. Next, it is peer-reviewed by at least two
fellow teachers, who provide feedback on all aspects of it (content, level, in-activity
feedback, and technical considerations) using a spreadsheet. The activity is then revised,
based on the reviewers’ feedback, by its creator, who subsequently publishes it on the
platform. A student with a B2 proficiency level pilots the activity and provides further
feedback, which is used to finetune it, if necessary. If the two reviewers are unsure about
anything, a third team member reviews the activity. Any disagreements are discussed at the
team’s periodic meetings. The role of the project manager has organically grown from
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creating activities and handling the technical aspects of the platform to include reviewing
all activities to ensure consistency in their format and overall quality.

In addition to more traditional computer-assisted language learning technologies,

the team has used GenAl systems when creating activities. Following Tolstykh &
Oshchepkova’s (2024) classification, GenAl has been applied in four main areas, each with
specific advantages and constraints:

1.

Text generation. We have used GenAl systems such as ChatGPT 4.0 or above to
generate, correct, and modify or refine texts for reading and listening
comprehension activities. This accelerates the drafting process and provides varied
linguistic input. However, the generated texts sometimes contain inaccuracies or
unsuitable constructions or vocabulary, so all outputs are systematically reviewed,
edited and approved by native-speaking team members, in keeping with Tolstykh
& Oshchepkova (2024).

Image generation. Many of the images used in vocabulary, listening and speaking
activities have been generated using the Dall-E Al system (integrated into ChatGPT
4.0 and above). This system has proven useful for certain images (e.g. pieces of
clothing in Figure 4), but adds more details than required in some cases, and
produces images unsuitable for the purpose of the exercises in others (e.g. exercises
in which students have to describe locations). These inconsistencies often made
images unsuitable without substantial human intervention. For this reason, image
creation has relied on a hybrid approach that combines GenAl output with the work
of a professional illustrator to ensure accuracy, clarity and pedagogical adequacy.

Text-to-speech production. Synthetic voices allow us to quickly produce audio
materials. We create a text or use a GenAl system to create a text, which is then
proofread and corrected by native Chinese team members before being entered into
a text-to-speech tool (e.g. TTS Maker)? to create an audio file with synthetic voices.
This process is practically identical to that described in Tolstykh & Oshchepkova
(2024: 12). Still, human recordings remain preferable for pronunciation-based tasks,
where accuracy, prosody and speed are critical.

Oral speech analysis. H5P’s “Speak the Words” feature uses the Annyang speech-
recognition engine to convert learner speech into text and match it against
predefined answers, a process that requires extensive teacher input to anticipate
multiple correct variants. This enables a degree of automated evaluation, but the
system’s accuracy varies depending on accent, prosody and speed—Ilimitations
particularly relevant for CFL learners. Since Annyang is a general-purpose
Automatic Speech Recognition (ASR) system not trained on Mandarin spoken by
second-language learners, its baseline performance is uneven. Consequently, no
activities requiring fine-grained tone discrimination for very short words have been
created, as the system is not sufficiently reliable for such tasks. ASR-based
activities are, therefore, treated as guided practice rather than as high-stakes
assessment.

2 ¢.f., https://ttsmaker.com/
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Although GenAl can, in theory, produce entire activities (texts, questions and
distractors), our experience—and recent research—show that this approach is
pedagogically insufficient. Automatically generated questions frequently rely on
superficial lexical overlap rather than deeper comprehension (Casas-Tost et al., under
review; Thornburn, 2024). In CFL contexts, GenAl-paraphrased questions may also
introduce vocabulary beyond students’ level. Despite experimenting with enhanced
prompting and chain-of-thought techniques (Sanchez-Gijon & Palenzuela-Badiola, 2023),
this method rarely saved time and often produced materials misaligned with course
objectives. For this reason, GenAl is being used as a support tool that provides drafts which
teachers then refine, restructure or replace, depending on pedagogical goals, rather than as
an autonomous activity generator. This hybrid model maintains teacher control over
difficulty, linguistic accuracy, and CFL-specific sequencing.

GenAl is therefore used strategically where it adds value (e.g., drafting, audio,
visual assets) and avoided where it may compromise pedagogical accuracy, such as in
grammar explanations or productive-skills tasks requiring nuanced evaluation. This
human-in-the-loop approach maximizes GenAl’s effectiveness while mitigating its current
limitations. The result is that most of the platform’s activities have been fully created by
members of the research team, while 24% have involved GenAl input for the creation of
text, audio or images. Furthermore, all in-activity feedback has been prepared by team
members. Our experience shows that GenAl’s grammar explanations are not always
accurate or relevant. Furthermore, our knowledge of mistakes frequently made by Spanish-
speaking learners of Chinese, as well as the small body of research analyzing this topic
(e.g. Liu, 2019 and Wang, 2025) has been crucial to providing tailored feedback in many
exercises (e.g. pronunciation, grammar, translation, etc.).

3.2. Technical aspects of activities

Activities are built using either H5P or Moodle questionnaires. Formats include
multiple choice, drag-and-drop, true/false questions, matching tasks, memory games,
image selection, image pairing, gap-filling, paragraph sorting, short-answer writing and
speaking prompts. In designing the platform, we have intentionally diversified both the
formats and the types of input used in order to move beyond the most traditional exercise
types (although these are also included, as they are still very useful). Our aim has been to
create multimodal activities that respond to the needs of different learner profiles and make
practice more challenging and engaging, as shown in Figures 3 to 6.

All activities must provide automated correction and feedback, and due to technical
constraints, fully open-ended tasks (e.g., free description or extended writing) are not
feasible. This is particularly challenging for speaking and writing tasks, where teachers
must anticipate and encode all acceptable correct answers. For instance, the writing activity
“One day in Xiao Ming’s life” requires multiple formulations of “Xiao Ming eats alone”
to be listed as correct, such as:>

3 The full stop at the end of each sentence is omitted because we identified issues with punctuation in H5P
open-ended responses. The activity’s instructions warn students not to use full stops.

© 2026. The Authors. Compilation © 2026 Journal of Technology and Chinese Language Teaching 107



Casas-Tost, Vargas-Urpi e-Chinese Plus: An Open-Access Online Platform

o A NIZER
o NHAANIZ

o fl—ASAHZEAR
o AN

o NIz R
o fl—A ARz R
o PAGEAE

Speaking activities face similar constraints, as Annyang—the speech recognition
engine used by H5P—matches learner utterances to predefined acceptable answers. As
with writing tasks, teachers must anticipate and enter a comprehensive list of correct
variations in advance. This is reflected in Figure 7, taken from an activity in which students
have to say the time shown on the clock; answers that the system has interpreted as
incorrect are displayed in red, while all the possible correct answers entered by the teacher
appear in green.

S N

18:35h

Les vostres respostes s’han interpretat com a:
7Rm3550 % BRI %

Respostes correctes:
AR=TA | AR=THEY | tRECHES | | ERECHE | ECTRSER | 6W36 | 6m36S

TRESS TRE5 W EBHTR

Figure 7 Example of a speaking activity and its feedback

The technical limitations involved—particularly the dependence on predefined
answers in open-ended tasks—significantly constrain the quantity and complexity of the
speaking and writing activities available on the platform. Consequently, the overall number
of these activities is markedly lower than that of other types of tasks that are not subject to
the same restrictions.

3.3. Feedback provided in the activities

Since the platform is designed to foster learner autonomy and the corrections and
feedback the activities provide are automated, it is essential that the feedback be of very
high quality. Accordingly, in addition to indicating whether or not answers are correct,
detailed written feedback in Spanish is provided when they are incorrect. This feedback
aims to explain, as clearly as possible, why an answer is incorrect or, through hints, to
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guide students towards the correct response. The latter approach can be seen in Figure §,
where the learner is asked if they missed an aspirated sound in any of a word’s syllables.

Escucha esta palabra y selecciona su forma en pinyin:

> {H e -0:00

a. dupiao
b. dubido ® %A! iNo has escuchado aire en ninguna silaba?
c. tdbiao

d. tupiao

La respuesta es incorrecta.

La respuesta correcta es: tubiao

Figure 8 Example of feedback in a pronunciation activity

Feedback is also crucial in grammar activities, where offering clear explanations or
relevant examples helps students understand language rules and patterns, correct their
mistakes, and reinforce their learning. For instance, as shown in Figure 9, the feedback
clarifies which particle should be used and the reason why.

R EEBEEREMT .

2. fE

a. M® %&! En esta oracion, el adjetivo 3% esta modificando al verbo i,
por lo tanto, debemos usar la particula estructural ih para unir al
verbo con su modificador adverbial.

La respuesta es incorrecta

La respuesta correcta es: ith

Figure 9 Example of feedback in a grammar activity

Translations into Spanish and detailed grammar explanations are also used in the
feedback for certain complex activities. For instance, in the example of Figure 10, students
need to place words in the correct order to form complete sentences in which interrogative
words are used with an absolute meaning. The feedback provides the translation of the
intended sentence into Spanish and emphasizes that “f1-4 B {%> does not mean “when” in
this case, but “always”, due to its combination with the adverb “#B”. In addition, the
feedback draws learners’ attention to the prototypical sentence structure associated with
this construction.
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| # |©] 8 |oHurle| B2 |0 & |0 BsE |
o #8 |@.

Respuesta parcialmente correcta.

Ha seleccionado correctamente 5.
Esta oracion significa: «Siempre quiere ir a la biblioteca a leers».

La expresion f+4B3{& aqui no significa cudndo, sino que adopta un sentido absoluto
al estar combinada con el adverbio #J. Al ser una oracién afirmativa, se puede
traducir por siempre, o bien en cualquier momento.

En cuanto al orden del predicado, el verbo auxiliar (#8) precede al sintagma
preposicional (fTEEIH{E), que a su vez precede al verbo + objeto (F¥H).
La estructura es: Sujeto + complemento de tiempo + adverbio + verbo auxiliar +

sintagma preposicional + verbo + objeto.

La respuesta correcta es: [#tt][{+ BHE] 2| [A8] ][ EBE]FE Bl

Figure 10 Example of detailed feedback in a B1 grammar activity

From a technical perspective, activities created with H5P tend to be more visual
and interactive, but the tool does not support highly elaborated, individualized feedback.
Moodle questionnaires (for example, multiple-choice or true/false formats) are therefore
preferred when detailed, explanatory feedback is required. In cases where detailed
feedback cannot be provided due to the nature and format of the activity (e.g. matching
exercises in listening tasks), alternative options are implemented (e.g. providing an audio
transcript).

4. Activities currently available on e:Chinese Plus

e-Chinese Plus is an ongoing project that is frequently updated. At the time of
writing (February 2026), it offers approximately 170 activities covering four levels and ten
skills, including seven sequenced activities, and has more than 525 registered users.

Figure 11 shows a breakdown of the platform’s activities by level. Just over half
the activities belong to levels Al and A2. Level Al has the highest number of activities,
accounting for 38% of the total, while level B2 has the lowest, representing only 16%. This
slight imbalance somewhat reflects the distribution of students by level, as well as the fact
that the team’s members teach more lower-level classes than intermediate ones. Over time,
however, the goal is to offer a greater balance of activities across levels.
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Level
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mAl mA2 mBl =B2

Figure 11. Activities by level

Figure 12 illustrates the distribution of activities by skill. Reading and vocabulary
are the skills with the highest number of activities (30), followed by listening (22), and
grammar (21). In contrast, there are fewer activities that focus on skills like translation (7),
speaking and writing (6 each, making them the least represented skills at the moment).
There are currently only seven sequenced activities, as this is a newly created category.

This distribution highlights a clear emphasis on receptive skills, such as reading and
listening, along with vocabulary and grammar, which are foundational for language
acquisition and well suited to closed interactive activities with feedback. In contrast,
productive skills, such as writing and speaking, feature less prominently. This is partly due
to the greater difficulty entailed in designing closed activities that automatically provide
corrections and meaningful feedback for productive skills, owing to the technical
limitations of current formats. We are working to address this imbalance by creating more
activities for developing productive skills. Pronunciation, characters, and culture—skills
particularly relevant to Chinese—fall in the middle of the distribution and are developed
through activities that approach them from multiple perspectives.

Skills

SIS T I < 4 g &
P & & ¢ T
Q‘Q:b (’,50 \"}Q’ k’bé\ (\0 ’b<b O O\Pe (“} (,)Qe N
\’ Ib
O © ,\o(‘\) & SN

Figure 12. Activities by language skill
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There is a noticeable correlation between proficiency level and the types of skills
targeted in the activities, as can be seen in Figure 13. In general, receptive and form-focused
skills are more evenly distributed across levels, while productive skills tend to be clustered
at the beginner levels. More specifically, productive skills, such as speaking and writing,
are primarily concentrated at level Al, where it is easier to anticipate all possible correct
responses. As learners’ range of vocabulary and grammatical structures grows, accounting
for all possibilities becomes increasingly challenging.

Nonetheless, we are addressing the current imbalance with the aim of achieving a
more even distribution of activities across levels and skills, taking the specific pedagogical
needs of each proficiency level into account at all times. For instance, pronunciation and
character writing are especially important at the beginner levels and require focused
practice in the early stages. However, these skills remain relevant at higher levels, where
they can be approached through different types of activities that suit learners’ evolving
needs and abilities. Accordingly, we have also developed activities targeting pronunciation
and character writing for more advanced learners, such as those at levels B1 and B2. For
example, the platform currently has two B2 level activities for the skills in question: one
involving a tongue twister (for pronunciation) and another posing a riddle about writing
characters.

Skill-level
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16
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Figure 13 Activities by language skill and proficiency level

Finally, as regards learning styles, it should come as no surprise that 95% of the
activities include text, requiring students to either read or write. However, it is worth noting
that 60% of the activities combine two or even three different input types. Thus, the
majority of the activities can be considered multimodal, catering for a broader range of
learning preferences.
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5. Potential applications of the platform

e-Chinese Plus is primarily intended for students who wish to supplement their
regular Chinese classes, but it can also be seamlessly integrated into classroom-based
instruction. After completing a simple, free registration process, learners gain full access
to all activities on the platform and may complete them in any order, as many times as they
wish. This flexibility allows students to incorporate practice into their daily routines and to
focus on the skills, topics or activity types that best match their current needs.

The platform interface is in Spanish, and activity instructions are also provided in
Spanish; in intermediate-level activities, instructions are additionally offered in Chinese.
Feedback is available exclusively in Spanish and is particularly rich in grammar and
receptive pronunciation activities, where learners are asked to discriminate between similar
sounds. In these cases, feedback goes beyond indicating whether an answer is correct or
incorrect, often pointing to specific segments or features that may have caused difficulty.
By contrast, feedback in other activities, such as speaking, is less detailed, as the system
can only display the target answers and the words interpreted by the ASR engine.

In addition to individual student use, teachers can incorporate e-Chinese Plus into
their courses by recommending or assigning specific activities to be completed in class or
as homework, either to reinforce material covered in lessons or to provide targeted extra
practice on particular skills or topics. For example, if a teacher is working at the Al level
(beginner level) and students are learning how to tell the time in Chinese, four activities
can be recommended as homework tasks: a vocabulary drag-and-drop exercise (Figure 14);
a reading comprehension activity in which students sequence a story based on a video
(Figure 15); a listening exercise requiring students to select the correct time based on audio
input (Figure 16); and an oral production activity in which students state the time according
to visual prompts (Figure 17). Together, these activities illustrate the platform’s
multimodal approach and its attention to different learning styles, as input is provided
through a variety of formats—including images of analogue and digital clocks, video,
audio, and written text—and learners engage with diverse task types.

Arrastra los caracteres de la izquierda y emparéjalos con su reloj correspondiente en la derecha

Ly iRy
10 j 2\ [ /10 R
BEE+SRA BRIUSTS B% L+ =Eh 19— 3| |19 31 @

8 ol [\8 . >4
762 {62
1112 i1
10 A0 2
AEETHS  BEARTHS  BEEESAE o . 3|l 3 @
e\ 4/l \s # /’\_1,
763 762
Ry Ry
Ao | A\ |0 2
LFARRES  THEOATS  TEARE-W o N 3| lg— 3 @
8 8/ | |8 1

763

Figure 14 Vocabulary exercise to practice telling the time
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Ordena las oraciones siguientes seguin la historia que se cuenta en el video.

SR ERIRARTF.
EERGE, HAERAERIAREFL,
AL, ERERELR.

RIRESEZ R L\

Figure 15 Reading comprehension activity to practice telling the time

/10 2\

9 3

09:10

Les vostres respostes s’han interpretat com a:
fat x  [BRE x SEXE x  ®EE x  AXE x

Respostes correctes:

ha+5 951053 hR+58 9510538

Respuesta incomrecta

Figure 16. Listening to practice telling the Figure 17. Oral expression activity to say
time the time
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Finally, the platform may also serve as a source of inspiration for teachers who wish
to design their own activities using Moodle-based environments. In particular, activities
aimed at developing cultural competence remain relatively scarce in existing resources,
which tend to adopt a more passive approach (Gay-Punzano & Vargas-Urpi, 2025). By
contrast, e-Chinese Plus increasingly incorporates tasks that promote active engagement
and allow learners to apply their skills. Figure 18 illustrates an example of a culture-focused
activity in which students are required to recognize hand gestures used to represent
numbers in Chinese.

Arrastra cada nimero encima del gesto correspondiente. Ten en cuenta que sobra un

=\
| a\ \\ \ i,
i

N \g\

(=] [%] [#] %] =] [ [=] =]

ndmero.

Figure 18 Example of a culture activity

Taken together, these design choices align closely with the principles of Universal
Design for Learning, particularly in their emphasis on providing multiple means of
representation, engagement, and expression. By offering varied input modalities, flexible
task types, and non-linear learning paths, the platform seeks to accommodate diverse
learner profiles and preferences while supporting learner autonomy. In this way, e-Chinese
Plus not only addresses identified pedagogical gaps in existing digital resources but also
adopts an inclusive design framework that facilitates access and meaningful learning for
Spanish-speaking students, while simultaneously offering a valuable repository of
pedagogical ideas for CFL teachers.

6. Conclusions and future directions

e-Chinese Plus addresses a critical need in the landscape of Chinese language
learning for Spanish-speaking students. The project has created a wide range of engaging
activities that accommodate individual learning differences, aligning with the Universal
Design for Learning framework and differentiated instruction, and incorporating new
technologies such as GenAl. Our ongoing review of existing digital resources, together
with a cyclical evaluation of the platform’s own strengths and weaknesses—particularly
with regard to underrepresented activity types or skills—enables us to continuously refine
the platform while responding to identified pedagogical needs.
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The platform is designed to supplement formal instruction and, thanks to its
multimodal, multiformat approach, to better adapt to students’ learning styles. In the
specific context of CFL, Zhang (2022) emphasizes the role of open educational resources
(OER) as valuable complements to formal instruction, stressing the importance of knowing
which tools enhance specific skills, how learners use them, and how teachers can integrate
them into curricula. These considerations have informed the development of e-Chinese
Plus. Furthermore, since the activities do not require teacher supervision, students can
easily integrate them into their routines, completing them as often as they wish. This
flexibility supports self-paced learning and targeted practice, as also observed by Ma
(2024) in her study on the advantages of Quizlet.

e-Chinese Plus overcomes a limitation of many CFL apps, that of providing only
fixed learning paths in which students cannot repeat activities or freely select the type of
exercises they need, as pointed out by Wang (2024). The platform’s clear classification of
activities by proficiency level, skill, and topic enhances its user-friendliness and
adaptability to learners’ evolving needs. Studies such as the review by Lyu & Qi (2020:
158) have identified a gap between in-class and out-of-class learning as a major issue in
technology integration for CFL. However, e-Chinese Plus addresses this by offering a
structure and filtering system that enables teachers to create and select complementary
tasks and students to independently select activities appropriate to each stage of their
learning process.

Our current aim is to create more activities to fill current gaps in skills, topics, and
levels and achieve a more balanced distribution across levels and skills. Additionally, we
want to explore creating more sequenced activities that serve as learning paths, with
multiple activities centered on a single topic. We believe such paths will guide students
through activities thoughtfully organized around sound pedagogical principles, while also
allowing many of the individual activities within these learning paths to be used
independently, depending on learners’ needs and learning contexts. Future work will also
focus on collecting feedback from learners and instructors, and gathering longitudinal data
to better assess content quality, user experience and learning effectiveness, which are
common indicators to assess digital resources (Zhang et al., 2025). We also aim to explore
new GenAl-supported functionalities—particularly for productive skills—once they
become reliably compatible with Moodle's pedagogical and technical constraints. At the
time of writing, the integration of Al into Moodle is primarily achieved through plugins
that support text and image generation and text summarization. However, future
developments may make it possible to incorporate Al-based correction tools designed to
provide feedback on production activities. In such cases, thorough prior testing will be
essential to ensure that the feedback is pedagogically appropriate and does not
automatically suggest corrections or alternatives that exceed learners’ proficiency levels.

Finally, our experience confirms that GenAl integration has expanded our
professional competencies and enhanced our digital literacy as teachers, echoing the
insights of Tolstykh & Oshchepkova (2024). GenAl has enabled us to design activities that
go beyond traditional formats, such as filling in gaps or answering multiple-choice
questions. However, the activities currently available on e-Chinese Plus are not as
personalized, flexible, or interactive as those generated by GenAl chatbots, a limitation
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that is particularly relevant in the case of productive skills, which remain the most
underrepresented on the platform. At the same time, the limitations of GenAl have
reconfirmed the ongoing importance of the human factor in the teaching and learning
process.
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