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Abstract

This thesis focuses on the construction and application of a pedagogically oriented multimodal
Chinese interlanguage corpus, MICICL (Multimodal Interlanguage Corpus for Italian Chinese
Learners). The corpus targets the language production of Italian L1 learners of Chinese and
systematically integrates handwritten and reading-aloud data. Through a unified data
processing and annotation framework, learner outputs from different modalities are made
directly comparable within a single analytical structure.

MICICL comprises language data from 39 learners collected across multiple tasks,
including 155 handwritten samples and 153 corresponding reading-aloud samples. For each
data unit, the original media files, transcriptions, error annotations, and minimally edited
corrected versions. This design results in a structured, searchable, and reusable dataset. Given
the formal and procedural differences between handwritten and reading-aloud data, separate
transcription, annotation, and correction protocols were developed for each modality, with an
emphasis on operational feasibility and pedagogical interpretability.

To illustrate the application of the corpus, the thesis presents a character-level analysis as
an example of how MICICL can be used in interlanguage research and pedagogical analysis.
The illustrative analyses include quantitative descriptions of character-level phenomena in
handwriting, phonological performance in reading-aloud data, writing-reading
correspondences, and comparisons across learners at different proficiency levels. These
analyses are intended to demonstrate the corpus’s capacity to support within-modality and
cross-modality analysis and to provide data-based support for teaching-related research and
practice.

Overall, through the construction of MICICL and its application examples, this thesis
presents a workflow for building and using a multimodal Chinese interlanguage corpus, from
data collection and processing to analytical implementation. It offers a practical reference for
the development of similar corpus resources and their use in both research and pedagogical

contexts.
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Introduction

In recent years, the construction of Chinese interlanguage corpora has expanded steadily,
providing a large amount of learner data for research on second language acquisition of Chinese.
However, despite this rapid development at the research level, the use of such corpora in actual
Chinese language teaching remains relatively limited. Many existing Chinese interlanguage
corpora were designed primarily to meet research-oriented needs, and their data structures,
annotation schemes, and analytical orientations often fail to directly address concrete
pedagogical questions. As a result, a noticeable gap persists between corpus-based research
findings and classroom practice. How pedagogical needs can be systematically incorporated at
the corpus construction stage therefore remains an issue that warrants further investigation in
Chinese interlanguage corpus research.

Against this background, the present study is motivated by the question of how to
construct an interlanguage corpus that can better serve the teaching of Chinese. Specifically,
the study adopts a pedagogical perspective to explore how key information from learners’
authentic language production can be retained during corpus design, data collection, and data
processing, and how such information can subsequently be transformed into observations and
interpretations that are directly meaningful for teaching.

To this end, the study first undertakes the construction of a pedagogically oriented
Chinese interlanguage corpus, MICICL. During data collection, learners’ language production
is gathered across multiple modalities, while the data processing stage places particular
emphasis on the interpretability and operational feasibility of transcription, annotation, and
correction. This approach aims to ensure that the corpus is not only suitable for research
analysis but also accessible and usable for pedagogical purposes. The construction of the corpus
itself therefore constitutes a central component of the present study.

Following the completion of the corpus, the study further presents a concrete application
example focusing on Chinese characters to illustrate how the corpus can be used in

interlanguage research and Chinese language teaching. This example is not intended to



systematically uncover acquisition patterns of a specific linguistic phenomenon; rather, it
serves to demonstrate how, within a pedagogically oriented corpus framework, researchers and
teachers can analyze learner data and extract information that is directly relevant to teaching.

By adopting a research pathway that combines corpus construction with the presentation
of an application example, this thesis examines the design principles and practical value of
pedagogically oriented Chinese interlanguage corpora. The study aims to propose a feasible
approach to corpus construction and use that enables Chinese interlanguage corpora to more
effectively support language teaching, rather than to advance general theoretical claims about
language acquisition.

The thesis is structured as follows. Chapter 1 introduces the theoretical background of
Chinese as a foreign language teaching and interlanguage research, and discusses core
linguistic features of Chinese and their main pedagogical challenges, with particular attention
to learners with an Italian language background. Chapter 2 reviews the development of learner
corpus research, focusing on pedagogical orientations and multimodal trends, and provides a
systematic overview and evaluation of existing Chinese interlanguage corpora. Chapters 3 and
4 describe the overall design of MICICL, including data collection procedures, ethical
considerations, and the processing, transcription, and annotation of handwritten and reading-
aloud data. Chapter 5 focuses on the analysis of handwritten data, examining character-level
phenomena such as incorrectly written characters, character misuse, and pinyin use. Chapter 6
analyzes character-level patterns in the reading-aloud data and, in combination with the
handwriting data, examines Chinese character learning from a cross-modal perspective.
Building on these analyses, Chapter 7 presents a systematic comparison across learners at
different proficiency levels to explore developmental patterns among different learner groups.
Finally, Chapter 8 summarizes the main findings of the study, discusses the pedagogical
implications of using MICICL for Chinese language teaching, and outlines future directions

and potential extensions for research and pedagogical applications of the corpus.



Chapter 1 Chinese as a Foreign Language (CFL)

1.1 Foreign language as interlanguage

1.1.1 Definition and properties of interlanguage

Foreign language learning is fundamentally a creative process, during which learners
unconsciously construct a linguistic system of their own (Corder, 1975). This system emerges
from their attempts to approximate the norms of the target language (TL) (Selinker, 1972;
Richards et al., 1996) and constitutes the learner’s evolving “hypothesis” about how the TL
works. In this sense, the learner is the only “native speaker” of this system (Corder, 1975;
Brown, 1994; Fauziati, 2011). Although this learner-generated system differs from both the
learners’ first language (L1) and the TL—and contains what count as errors from the
perspective of the TL (Selinker, 1969; Al-Khresheh, 2015)—it nevertheless functions as a
usable communicative code, much like any natural language (Corder, 1975; Tarone, 1994).

Various terms have been proposed to describe this phenomenon. Corder (1967)
introduced “transitional competence” to emphasize its status as a product of language transfer.
Nemser (1971) used the term “approximative system” to highlight its developmental nature.
Selinker (1972) coined the term “interlanguage”, foregrounding its position between the
learner’s L1 and TL. Among these, the term “interlanguage” has gained the widest acceptance
(Mahmood & Murad, 2018; Aljumah, 2020), and thus in this study I use it to refer to the
learner’s language system.

The interlanguage system is inherently goal-directed (Corder, 1975): learners progress
from their L1 toward the TL through successive stages of interlanguage (Selinker, 1972). Its
significance lies in its dynamic and provisional nature; interlanguage is not merely a bridge
between L1 and TL but a representation of the learning process itself (Barone, 2024). It is
widely regarded as an autonomous linguistic system in its own right. Examining learners’
interlanguage allows researchers to uncover the strategies and processes they employ in

acquiring a new language (Osman et al., 2022).



Interlanguage has three main observable characteristics: systematicity, permeability, and
fossilization (Adjemian,1976; Saville-Troike, 2006; Fauziati, 2011). First, interlanguage is a
coherent linguistic system constructed by learners and governed by its own underlying
principles. Although these principles may differ from those of the TL, and learner productions
may superficially deviate from target norms, the system still exhibits identifiable regularities
rather than constituting a set of arbitrary or unrelated forms (Al-Khresheh, 2015). Even when
interlanguage varies across contexts or tasks, its rule-governed nature remains observable, as
patterns of use can still be traced and interpreted (Kasper & Dahl, 1991; Kasper, 2001). As Yip
(1995, p7) claimed, “with respect to the constructions under investigation, we claim that there
is considerable consistency across speakers”. Interlanguage output can be considered
systematic when learners show consistent preferences for particular forms at a given point in
their developmental trajectory (Tarone et al., 1976; Tarone, 1994). Like any other natural
language, it has an internally coherent structure and is therefore amenable to systematic
linguistic analysis.

Second, permeability refers to the openness of the interlanguage system to the influence
of both L1 and TL rules or forms, making it susceptible to infiltration from multiple linguistic
sources (Yip, 1995; Fauziati, 2017). This characteristic is reflected in learners’ reliance on L1
structures to compensate for gaps in their TL knowledge, as well as in instances of
overgeneralization when applying emerging TL rules (Afiana et al., 2018; Barone, 2024).
Within this framework, learner errors are often classified into interlingual and intralingual
interference (Corder, 1974; Scovel, 2001; Amara, 2015). Interlingual errors arise from LI
transfer or other external influences, while intralingual errors result from TL features,
incomplete mastery of TL rules, or internal processing mechanisms (Puspita, 2019). The
permeability of interlanguage therefore highlights that learners’ developing linguistic systems
are shaped not only by L1 transfer but also by continuous restructuring driven by ongoing
exposure to and interaction with the TL.

Last, fossilization refers to a range of learner behaviors associated with persistent failure

to fully acquire certain linguistic features, including backsliding, stabilized errors, and errors



that continue to occur even in advanced learners (Wei, 2008). Even after many years of
exposure to the TL, such incorrect linguistic forms may remain in a learner’s production
(Towell & Hawkins, 1994; Han, 2005), ultimately becoming a permanent part of the way an
individual speaks or writes the language (Richards & Schmidt, 2003). Selinker (1972) provides

a classic definition of fossilizable linguistic phenomena:

fossilisable linguistic phenomena are linguistic items, rules, and subsystems which
speakers of a particular L1 will tend to keep in their interlanguage relative to a particular
TL, no matter what the age of the learner or amount of explanation or instruction he/she

receives in the TL (p. 215).

All language items have the tendency to stabilization, however, learners can counteract this
process through increased attention, enhanced awareness, and the development of self-
monitoring skills, which may help destabilize erroneous elements in their interlanguage system

(Zhang & Xie, 2014).

1.1.2 Interlanguage and native language transfer

Native language transfer is one of the core processes underlying the formation of interlanguage
(Selinker, 1972) and an important factor contributing to fossilization (Al-Khresheh, 2015). It
refers to the transfer of formal properties of the learner’s L1—an overt manifestation of L1
forms (Gass, 1988)—including linguistic and cultural knowledge, into the processing and
organization of TL input (Guo, 2022). Odlin’s (1989) widely cited definition captures this

broadly:

transfer is the influence resulting from similarities and differences between the TL and

any other language that has been previously (and perhaps imperfectly) acquired (p. 27).

Language transfer is generally divided into positive and negative (Selinker, 1983). Positive
transfer occurs when L1 knowledge facilitates the acquisition of the TL, whereas negative
transfer arises when L1 features interfere with the processing and production of the TL, thereby

impeding learning (Selinker, 1983; Karim & Nassaji, 2013; Bardovi-Harlig & Sprouse, 2018;



Guo, 2022). Transfer from the L1 is considered one of the most prominent mechanisms shaping
interlanguage development (Osman et al., 2022).

Language transfer is also influenced by developmental factors (Yi, 2012). Research
shows that learners are more susceptible to L1 influence at beginning stages, and such influence
tends to diminish as proficiency increases (Wang & Wen, 2002; Beare & Bourdages, 2007;
Javadi-Safa, 2018). This pattern aligns with the dynamic nature of interlanguage (Corder, 1978),
which is a fluid system that changes with continued exposure to the TL.

Among the mechanisms of transfer, language distance is another widely discussed
variable. Scholars have long noted that linguistic differences between the L1 and the TL can
create difficulties in second language acquisition (Yi, 2012). Learners do not enter the TL
classroom with an “empty mind”, but rather bring extensive experience of how language is
used for communication (Lado, 1957; Wolfersberger, 2003; Skoog, 2006), and they inevitably
transfer this experience when using the TL. Several studies have shown that when L1 and TL
are typologically related or closely aligned, language learning tends to be easier (Schachter,
1974; Chuang et al., 2012; Pasquarella et al., 2015). Therefore, L1-TL comparison constitutes
an important prerequisite for understanding language transfer. Against this backdrop, a closer
examination of the core structural features of the Chinese language is necessary, as these
features constitute the typological basis on which cross-linguistic distance from learners’ L1 is

manifested and experienced in learning.

1.2 Core features of the Chinese language

Strictly speaking, Chinese refers to several major Sinitic varieties (Gil, 2011). However, in the
field of Chinese as a Foreign Language (CFL), the term Chinese generally denotes Mandarin,
or Standard Chinese (Chan et al., 2022). Accordingly, Chinese in the present study also refers
specifically to Mandarin. There are multiple characteristics of Chinese that tend to make
interlanguage development complex in combination with typologically distant first languages,
such as the Indo-European ones. A major hurdle from the early stages onwards is given by the

non-alphabetic writing system and phonological features such as tone.



1.2.1 Chinese orthography

The notion of Chinese character (%, zi) can refer to the spoken syllable, to its written graphical
form, or to both simultaneously. Chinese characters originate from pictorial representations and
constitute a logographic writing system. Their earliest forms—such as oracle bone inscriptions
and bronze inscriptions—expressed meaning through iconic representation (Lu, 2014). Unlike
alphabetic scripts, whose basic units are phonemes or syllables, the fundamental unit of the
Chinese writing system is the character. Language writing systems can be classified into
phonemic, syllabic, and morphographic types, and Chinese is the only full representative of a
morphographic script, in which form, sound, and meaning are integrated into a single unit (Su,
2017).

Chinese is organized around character as its fundamental structural unit: each character
consists of a syllable paired with its written form, and functions as the basic locus of sound—
meaning association (Xu, 1998; Wang, 2005a; Zhang & Lu, 2010; Wang, 2013), a feature that
underscores the structural independence of the Chinese character within the language system.
As a writing system, Chinese characters are a spatially organized square-shaped script with
two-dimensional structural properties (Zhang, 1990). In terms of compositional hierarchy,
characters can be divided into three levels: strokes, components, and whole characters (Fei,
1996; Cui, 1997).

Strokes are the most basic writing units of Chinese characters, and they do not
independently convey the semantic or structural meaning of a complete character. According
to the Standard Forms of Commonly Used Chinese Characters in Print (Character Reform Press,

1986), the fundamental strokes include five types: horizontal (—), vertical ( | ), left-falling
() ), dot (™), and right-falling (\.). Based on these categories, more than twenty derived

stroke forms—such as ., -J—have developed, which combine according to prescribed
stroke orders to form components (Zhang, 1990), see Figure 1.1 as an example.

Components constitute an essential intermediate layer of character construction and
provide crucial visual features that distinguish characters from one another (Liang, 2004). In

compound characters, components are smaller than the whole character, whereas in simple



characters they coincide with the entire graph (Su, 1994, 1995). For example, “%&}(méi)” in
Figure 1.1 can be a simple character which means “every” , but it can also used as a component
in compound characters like “#§ (hdi, ‘sea’)”, see Figure 1.2; or “%&i (méi, ‘berry’)”, see
Figure 1.3.
Figure 1.1

Strokes and stroke order of the Chinese character “#F (méi)”"
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Figure 1.2
Strokes and stroke order of the Chinese character “# (hdi)’”
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Figure 1.3

Strokes and stroke order of the Chinese character “ % (méi)”>

=l 2R B R
e

In terms of structural arrangement, Chinese characters exhibit centripetal, cohesive,
balanced, and stable visual patterns, forming neatly squared shapes (Fei, 1997). When strokes
combine into components, they follow three main relational types—separated, connected, and
intersecting (Fu, 1992)—and must be written sequentially according to specific stroke orders.
Stroke order is crucial not only for writing speed and legibility but also for the use of stroke-
based dictionary lookup methods* (Fei, 1997). As components are further combined to form

complete characters, spatial equilibrium must be maintained within a limited square frame.

! From https://www.hanziwu.com/ (last accessed on 29/12/2025)

2 From https://www.hanziwu.com/ (last accessed on 29/12/2025)

3 From https://www.hanziwu.com/ (last accessed on 29/12/2025)

4 Stroke-based dictionary lookup refers to non-phonetic character retrieval methods commonly used in Chinese dictionaries,
where users identify a character by selecting its initial stroke type and/or total number of strokes. Successful use of such
methods presupposes accurate stroke segmentation, correct identification of the first stroke, and reliable stroke counting, all
of which depend on knowledge of standard stroke order.



Components typically adopt positional relationships such as top-bottom (e.g. 4%, bian), left—
right (e.g. ¥, hdi), and (semi-)enclosing (e.g. [E, gud) structures, and the size and orientation
of strokes often vary depending on the component’s position within the character (Shi, 1998).
Components and their compositional patterns—such as positional arrangement, orientation,
and connection methods—constitute key attributes for distinguishing one character from
another (Wang, 1997).

Functionally, the informational content of a Chinese character is primarily conveyed
through its components (Wang, 1997, 2002). Chinese characters are often classified as
“phonosemantic characters” or “sound—meaning script” (Zhou, 1957), as they incorporate
semantic components (7 1, yifit), phonetic components (& £¥F, yinfit), and additional symbolic
elements (Qiu, 1988; Wan, 2004). Based on the relationship between a component and the
corresponding whole character, components can be classified into three types: those providing
semantic information (semantic components), those providing phonological information
(phonetic components), and those unrelated to either meaning or pronunciation (Su, 1994; Wan,
1999). Wan’s (1999) statistical analysis of common characters identified approximately 246
semantic components and 1325 phonetic components, with the overall phonetic transparency
of phonetic components averaging around 66% (Li & Kang, 1993).

Traditional Chinese character formation is based on Six Principles (7515, liushi):
indicative (83, zhishi), pictographic (% J¥, xidngxing), phono-semantic compound (J& 5,
xingshéng), associative compound (2%, huiyi), derivative cognate (¥%VF, zhudnzhir), and
phonetic loan (ffi2fi, jidji¢). Among these, the phono-semantic compound characters constitute
the vast majority—approximately 80% of all characters (Li et al., 1992; Li & Kang, 1995; Wan,
2000). Such characters combine a semantic component, which provides categorical meaning
through abstract representation, and a phonetic component, which offers phonological cues
(Song & Zhou, 2010). It is important to note, however, that the phonetic component does not
always represent pronunciation with full accuracy in terms of onset, rhyme, or tone; overall
phonetic consistency is estimated at about 66% (Li & Kang, 1993). For example, in the

character 1] (hé, “river”), the semantic component 7 indicates a water-related meaning,



while the phonetic component 7] is pronounced ké&. Although ] provides a rough

phonological cue, its pronunciation does not fully match .

1.2.2 Chinese phonology, Hanyu Pinyin and the orthography-phonology interface

Chinese is a tonal language (Lin, 2004), in which every syllable carries a lexical tone, i.e. a
specific pitch contour, and syllables that share the same segmental structure may differ in
meaning when their tones differ. Chinese has five tones, conventionally referred to as the first,
second, third, and fourth tones, as well as the neutral tone (hereafter abbreviated as D1, D2,
D3, D4, and D0). Chao (1930) proposed the five-point tone marking system to describe relative
pitch height during tonal production. This system uses a scale from 1 to 5, where 5 represents
the highest pitch and 1 the lowest, and tonal contours are represented by indicating the starting
and ending pitch levels. Emphasizing relative rather than absolute pitch height, the five-point
system allows for cross-speaker comparability. The four lexical tones of Chinese can be stably
represented within this framework, with tone contours of 55 for D1, 35 for D2, 214 for D3, and
51 for D4 (see Figure 1.4).

Figure 1.4

Five-point tone marking system

A 4

SN
/ [\ .
[\,
N\,

D1 D2 D3 D4

The neutral tone does not have a fixed tonal contour; its surface pitch realization depends on
the tone of the preceding syllable and the prosodic context. It is therefore commonly treated as
a dependent or toneless category. For this reason, the neutral tone is not assigned a specific
pitch value in the five-point tone marking system and is typically excluded from standard tone
contour diagrams.

In connected speech, Chinese tones are subject to tone sandhi, whereby the realized tonal

10



form differs from the citation tone (Cao, 1995). The most well-known sandhi rule in Chinese
is the third-tone sandhi: when two third tones occur consecutively, the first is realized as a
second tone (e.g., YR nihdo). In addition, the third tone frequently surfaces as a half third
tone in non-final positions, retaining only the low-falling portion without completing the rising
contour. Beyond third-tone sandhi, phenomena such as neutralization, tone sandhi in connected
speech, and intonational effects further influence tonal realization, highlighting the dynamic
and context-dependent nature of Chinese tones in natural speech.

Against this background, the Chinese phonological system is commonly described
through the Hanyu Pinyin (J{i5#Hf &) system. Pinyin is a Romanization system officially
promulgated in 1958 that has since been widely used in Chinese language teaching,
lexicography, and linguistic research (Ke, 2003). It represents Chinese phonology at the
syllabic level and serves as an important tool for phonetic analysis, transcription, and research
on second language phonological acquisition. By encoding segmental structure through letter
combinations and indicating pitch movement through tone marks, it provides a relatively
complete representation of Chinese syllable structure. Beyond its function as a pronunciation
aid, Pinyin also plays a crucial role in helping learners acquire the Chinese phonological system
and establish form—sound correspondences (Wang, 2005b).

Within the Pinyin framework, a complete Chinese syllable typically consists of three
components: an initial, a final, and a tone. Initials occur at the onset of the syllable and primarily
correspond to consonantal phonemes, while finals occupy the syllabic nucleus and are
composed of vowels or vowels followed by nasal codas, carrying the primary phonetic
substance of the syllable. According to classifications commonly adopted in Chinese language
pedagogy, Chinese has 21 initials and 39 finals, whose combinations form the basic syllabic
inventory of the language. Compared with Indo-European languages such as English, Chinese
is characterized by the absence of consonant clusters and a strong dominance of vowels:
syllables do not permit sequences of two or more consonants, and each syllable must contain
at least one vowel (Shi, 2010).

In the Pinyin system, tones are marked by diacritics placed above the vowel of the final,
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corresponding to the four lexical tones and the neutral tone. The four lexical tones are indicated
by diacritics ( ~ 7 ), whereas the neutral tone is left unmarked, reflecting its context-
dependent pitch realization and its dependent status. Through the integration of tonal diacritics,
the Pinyin system simultaneously encodes both segmental and suprasegmental features of
Mandarin syllables.

It is important to distinguish Hanyu Pinyin from the International Phonetic Alphabet
(IPA). Pinyin is a language-specific orthographic system designed primarily for Mandarin,
serving pedagogical, normative, and lexicographic purposes. Its letter—sound correspondences
do not necessarily align with universal phonetic values but rather reflect phonemic contrasts
within the Chinese sound system. For example, the Pinyin initial x represents a voiceless
alveolo-palatal fricative /¢/, and the Pinyin vowel ii represents a front rounded vowel /y/, both
of which are category-based representations rather than direct phonetic transcriptions. In
contrast, the IPA is a cross-linguistic system intended to provide a one-to-one representation of
speech sounds based on articulatory and acoustic properties, allowing for fine-grained phonetic
description. Thus, the same sound can be represented differently in Pinyin and IPA: for instance,
the Mandarin syllable xue is written as xue in Pinyin, but transcribed as /eye/ in IPA, where the
symbols explicitly encode place of articulation and vowel quality. Consequently, the same
Roman letter may represent different sounds in Pinyin and IPA; for example, x corresponds to
/e/ in Pinyin but to /ks/ in [PA-based conventions for languages such as English. In Chinese
linguistics and CFL research, Pinyin is therefore more suitable for representing syllable
structure, initial-final combinations, and tonal categories, whereas IPA is better suited for
detailed phonetic analysis and the investigation of pronunciation errors, such as segmental
substitution, coarticulatory variation, or fine-grained tonal realization.

Building on this distinction, it is necessary to consider the orthography—phonology
interface in Chinese. Unlike alphabetic writing systems, Chinese characters constitute a
morphosyllabic script in which there is no one-to-one correspondence between orthographic
form and pronunciation. At the phonological level, a large number of characters converge onto

the same pronunciation, giving rise to extensive homophony (e.g., 15 / % / & all
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pronunced as shii, s& / % / T all pronunced as shi) (Chen & Ning, 2005). It has been
estimated that only 16 Chinese characters lack homophones (Ma, 2005). At the same time,
many characters are polyphonic, with a single orthographic form corresponding to multiple
pronunciations depending on lexical or contextual factors (e.g., 1T , xing/hdng,
zhong/chong) (Yang, 1995). This opacity in sound—form correspondence results in pronounced
many-to-one and one-to-many mappings between orthography and phonology.

More specifically, homophony implies that phonological information alone is
insufficient to uniquely identify a target character, whereas polyphonic characters require
readers to integrate orthographic, lexical, semantic, and contextual information in order to
select the appropriate pronunciation. Consequently, sound—form mapping in Chinese relies not
only on segmental and tonal cues but also on higher-level lexical and semantic processing. This
complex orthography—phonology interface constitutes a core mechanism underlying Chinese
character recognition and reading aloud, and it imposes a distinct cognitive load on learners

that differs fundamentally from that found in alphabetic writing systems.

1.2.3 The central elements of Chinese morphosyntax

Chinese is an analytic language, characterized by the absence of inflectional morphology and
grammaticalized tense marking (Liu, 2015; Cao & Xu, 2017). Within the landscape of Chinese
morphology, two domains are particularly central: the aspectual system and the classifier
system.

Although Chinese is often described as a “tenseless” language, it exhibits well-developed
and systematic aspectual distinctions (Li & Thompson, 1981; Xiao & McEnery, 2004). As an
aspect-prominent language, Chinese expresses temporal relations primarily through temporal
adverbials rather than inflectional marking on the verb (Jin & Hendriks, 2005). The core
aspectual system consists of four functional particles: two perfective markers, 1 (le, post-
verbal) and i (guo, post-verbal), and two imperfective markers, 7E (zai, pre-verbal) and #
(zhe, post-verbal) (Klein et al., 2000). These aspect markers fulfill functions that parallel those
expressed by inflectional morphemes in other languages, although they do not phonologically

attach to the verb stem (Wang, 2012). The literature documents extensive analyses of their
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semantic and grammatical properties, including their interaction with verb types and the
encoding of event structure (Sun, 1993; Zhao, 1996; Wen, 1995; Jin & Hendriks, 2005; Yang,
2016). For example, the perfective marker le marks the completion of an event, as in {1z T
TR (ta chi-le fan, “he has eaten”), while guo encodes prior experience, as in XKLL (wo
qu-guo Beijing, “1 have been to Beijing”). By contrast, the imperfective marker zai precedes
the verb to indicate an ongoing action, as in W7EF 15 (td zai kan shii, “she is reading”),
whereas zhe follows the verb to express a durative or resultant state, as in [ ]34 (mén kai-
zhe, “the door is open”).

A second core component of Chinese morphology is the classifier system. Classifiers are
grammatical morphemes that categorize nouns semantically and are obligatory in noun phrases
containing demonstratives or numerals (Gao, 2010; Lau & Griiter, 2015). Mandarin is
estimated to have around 70-80 commonly used classifiers (Erbaugh, 2004). Classifier
selection is based on inherent noun attributes—such as shape, animacy, natural category, or
functional features (Croft, 1994; Schmitt & Zhang, 1998; Chao, 1968; Matthews & Yip, 2011).
Research provides extensive descriptions of the semantic principles underlying classifier
selection and the distribution patterns associated with different classifier categories (Gao,
2009). In addition, the presence of a general classifier ge—which can apply to a wide range of
nouns—has drawn scholarly attention regarding its grammatical status and semantic breadth
(Liang, 2008; Polio, 1994). For example, the classifier zhi is typically used for long, thin, and
animate entities, as in — R (yi zhi mao, “one cat”); bén is used for bound items such as
books, as in AT (lidng bén shii, “two books”); and tido commonly categorizes long,
flexible objects, as in —%ki (yi tido hé, “one river”). By contrast, the general classifier ge
can be used across a wide range of nouns, for instance —/ A\ (yi gé rén, “one person”) or
— /MA@ (yi gé wenti, “one question”), often replacing more specific classifiers in both
learner language and colloquial use.

Taken together, the aspectual and classifier systems reflect key features of Chinese
morphology, involving intricate interactions among form, semantics, and grammatical

distribution. These systems illustrate the typological characteristics of Chinese as a highly
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analytic, non-inflectional language and form essential components of its grammatical

architecture.

1.3 Learning challenges related to Chinese characters

1.3.1 Chinese character as an analysis unit

Learners from different linguistic backgrounds may perceive the difficulty of learning Chinese
differently. For example, based on their language experience, CFL learners are often classified
into “Sinosphere” learners and “non-Sinosphere” learners (Zhou, 1989). The Sinosphere refers
to East Asian regions that currently or historically use Chinese characters as an important
medium for transmitting language and culture, and whose languages have incorporated a large
number of Sino-lexical items; these regions primarily include China, Japan, and Korea (Feng,
2004; Lin, 2006). In contrast, non-Sinosphere is typically referred to learners whose native
languages are alphabetic and who have had no prior exposure to Chinese characters (You, 2003;
Du, 2007). Learners from the Sinosphere are likely to experience fewer difficulties in acquiring
Chinese characters (Liu, 2017). This is because Chinese differs fundamentally from alphabetic
languages in its phonology, orthography, and morphology (Shen & Xu, 2015; Ma et al., 2017).

As mentioned in Section 1.2.1, Chinese character as the smallest distinguishable unit of
the Chinese writing system possesses an identifiable visual configuration (Ren, 2024) while
simultaneously encoding orthographic, phonological, and semantic information (Zhu, 2002).
This multidimensional nature grants the Chinese character a central role in cognitive processing,
making it an important entry point for understanding the development of interlanguage in
learners. As discussed in Section 1.2, the major phonological and orthographic challenges faced
by CFL learners are all rooted in the character-based nature of Chinese, and many of the
typological features of the language can ultimately be traced to this zi-centered linguistic
structure (Zhang, 2025). Consequently, the character is one of the major sources of difficulty
in learning Chinese as a foreign language.

From the perspective of interlanguage development, the Chinese character is often the

earliest acquired, most central, and most error-prone processing unit in the learning process. It
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thus provides a clear window into the transitional, systematic, and unstable nature of learners’
interlanguage. Factors such as visual complexity, morpho-semantic motivation, the presence
of homographic and visually similar characters, and the opacity of sound—form mappings all
contribute to the challenges learners encounter (Zhang & Xing, 2023). As emphasized by Lii
(1987), Chinese characters and alphabetic scripts differ fundamentally in the cognitive
mechanisms they require: the former relies on the spatial organization of strokes and
components in a two-dimensional structure, whereas the latter depends on linear phoneme-
based spelling principles. This fundamental contrast means that learners must confront the
structural complexity of the character from the very beginning of their exposure to Chinese,
with the single character serving as the essential entry point into the writing system. For this
reason, focusing on the character level holds particular value in research on Chinese

interlanguage.

1.3.2 Challenges in character writing

Chinese orthography has long been recognized as one of the greatest challenges in learning
Chinese as a foreign language, posing substantial difficulties in writing, character recognition,
and character use. Characters are often perceived as the most difficult component of the
language: in Razali’s (2015) survey, 40.9% of learners identified Chinese characters as the
single hardest part of learning Chinese. For learners whose native languages employ alphabetic
writing systems, mastering Chinese orthography is an essential first step toward developing
literacy (Zhu & Halina, 1999). Existing studies likewise indicate that learners from non—
Sinosphere backgrounds almost unanimously describe Chinese characters as “difficult” or
“very difficult” (Shi & Wan, 1999). Ma (2003) estimates that acquiring the number of
characters and vocabulary items required by standard CFL curricula demands approximately
3000 instructional hours, whereas an alphabetic writing system of comparable lexical size may
require only about 750 hours. Xu (2003) further argues that for learners whose linguistic
systems and cultural backgrounds differ substantially from Chinese, familiar cognitive
frameworks often collapse when confronted with the Chinese writing system. This sudden

breakdown not only causes processing difficulties but also triggers psychological discomfort,
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anxiety, or even resistance, thereby exacerbating the challenge of learning characters.

The difficulty of writing Chinese characters stems first from their structural complexity.
As outlined in 1.2.1, characters are two-dimensional graphic units composed of strokes,
components, and formation rules (Liu, 2005), and they carry high visual complexity. Chinese
characters contain more than twenty types of strokes, many of which differ only subtly and are
therefore difficult to distinguish. The average number of strokes per modern character is 10.75,
with the most common range being 9—11; the simplest characters consist of only a single stroke,
whereas the most complex may contain as many as 36 (Liu, 2005). A second difficulty lies in
the sheer quantity of characters: approximately 3000 are considered common-use characters
(Fei, 1998), and at least 2000 are needed to read a typical newspaper (Alshammari, 2020). In
addition, the iconic and semantically transparent features that characterized early Chinese
characters have been significantly weakened through centuries of evolution and simplification
(Xu, 2009). For learners accustomed to alphabetic writing systems—who are naturally less
sensitive to form—meaning connections—the reduced degree of semantic motivation in modern
characters further limits their ability to infer or memorize meaning from visual form (Jin, 2015).

Incorrectly written characters refer to written forms that are intended to represent a
specific target character but deviate from the standard orthographic form, typically as a result
of errors in strokes, components, or structural configuration. In such cases, learners select the
correct lexical item at the semantic level, yet fail to produce its conventional written form
accurately. These deviations may involve missing or extra strokes, incorrect stroke shapes,
misplacement or substitution of components, or violations of character structure rules, while
the intended meaning remains identifiable to varying degrees.

Although handwriting has traditionally been regarded as central to the acquisition of
Chinese orthographic knowledge, its necessity has increasingly been questioned in the digital
age (Allen, 2008; Zhang & Lu, 2014). In contemporary learning contexts, the most commonly
used Chinese input method is Pinyin-based typing, whereby learners enter syllables without
tone marks and select target characters from automatically generated candidate lists. Many

input systems further incorporate “fuzzy matching” functions, which allow correct character
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selection even when the Pinyin input is incomplete or inaccurate. As a result, learners are often
able to produce orthographically correct output without fully encoding or memorizing character
structure, thereby weakening the development of stable orthographic representations (Zhu et
al., 2009).

Empirical studies have shown that, under comparable task conditions, typed texts
typically exhibit higher surface-level accuracy than handwritten texts (e.g., Kang, 2011; Zhang
& Min, 2019). However, this apparent accuracy relies heavily on technological assistance
rather than on learners’ internalized orthographic knowledge. Consequently, typing-based
performance may mask underlying weaknesses in learners’ control of character structure and
form—meaning mapping, making handwriting a more sensitive indicator of learners’ true
orthographic competence.

From a cognitive perspective, incorrectly written characters reflect learners’ incomplete
mastery of Chinese orthographic representations. Incorrectly written characters arise primarily
from difficulties in encoding, storing, and retrieving detailed visual-orthographic information.
The high visual complexity of characters, the large inventory of forms to be memorized, and
the weak form—meaning transparency of modern Chinese characters jointly increase the
likelihood of such errors. As a result, incorrectly written characters constitute a core
manifestation of orthographic difficulty in CFL learning and provide a crucial window into

learners’ developing interlanguage writing system.

1.3.3 Challenges in character use and recognition

Challenges also arise at the level of character use. Because Chinese characters encode syllables
and modern Chinese has only around 1300 distinguishable syllables (Lu, 2001), the number of
characters far exceeds the number of available syllables. This inevitably results in large sets of
homophones, near-homophones, and visually similar characters (Zhang, 2010). Learners
lacking a background in Chinese orthography often have unstable or incomplete mental
representations of components and similar characters, leading to weak form—meaning
connections and frequent character confusions or misselections (Feng, 2015). Moreover, the

phonetic transparency of Chinese characters is low—character form does not reliably indicate
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pronunciation—and although semantic transparency exists to some degree, it is not always
explicit in modern forms. As a result, learners often find that characters are difficult both to
“read for sound” and to “read for meaning,” which stands in sharp contrast to the processing
routines used for alphabetic writing systems.

At the level of character use, a particularly common error type is that of incorrectly used
characters. In such cases, learners produce a well-formed and standard character, but select an
inappropriate one for the intended meaning or context, often due to homophony, near-
homophony, or visual similarity among characters. For example, characters such as & (shi,
“be”)/ F (shi, “thing”)/ T (shi, “city”) share the same pronunciation but differ in meaning
and use, increasing the likelihood of misselection. Importantly, incorrectly used characters
differ fundamentally from incorrectly written characters: whereas the latter involve deviations
from the conventional orthographic form (e.g., missing strokes or malformed components),
errors of character use arise from failures in lexical or semantic selection despite accurate
orthographic production. As such, incorrectly used characters primarily reflect weaknesses in
form—meaning mapping and lexical differentiation rather than deficits in orthographic
knowledge itself.

Character recognition presents an additional layer of difficulty. Alphabetic-language
learners rely heavily on phonological pathways during reading-aloud, but the low phoneticity
of Chinese characters prevents them from quickly accessing pronunciation through
orthographic form, substantially increasing cognitive load (Jin, 2015). Xu (2000) observes that
learners from non—Sinosphere backgrounds typically progress through three stages before
achieving stable character recognition: initially linking sound and meaning, then integrating
character form with meaning, and finally establishing firm associations between form and
sound. Only after completing this multi-step process do learners develop stable and reliable
orthographic representations.

These cumulative difficulties align with Lii’s (1995) well-known summary of the “five
difficulties” of Chinese characters—difficult to write, large in number, complex interactions

among form, sound, and meaning, difficult to recognize, and difficult to look up—which
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remain accurate descriptors of the challenges faced by today’s CFL learners. In light of these
obstacles, Zhang (2010) argues that effective character instruction must integrate form, sound,
and meaning. By using structural analysis of characters as the foundation and linking
orthographic form with pronunciation and semantic information, instructors can help learners
build a more systematic understanding of the Chinese writing system and alleviate the overall
learning burden.

Character recognition difficulties may also manifest in cases where characters are written
correctly but read incorrectly. In this type of error, learners are able to retrieve and reproduce
the correct orthographic form, yet fail to access or produce the appropriate pronunciation
during reading-aloud. This dissociation indicates that orthographic representations can be
relatively stable while the mapping between character form and phonology remains fragile.
Such errors are especially common in the presence of homophones and polyphonic characters,
where orthographic cues alone are insufficient to determine pronunciation. Errors of this kind
therefore reflect problems at the orthography—phonology interface, rather than at the level of

writing accuracy or lexical meaning selection.

1.3.4 Challenges in character reading and pronunciation

The difficulty in reading Chinese characters stems largely from the opaque nature of their
orthography (Yan & Lin, 2023; Wang et al., 2020). Unlike highly transparent alphabetic
systems such as Italian and German, the mapping between graphic forms and phonological
representations in Chinese is far from regular. For instance, a single character can carry
multiple pronunciations, and the phonetic components in phonograms do not consistently
provide reliable cues to pronunciation. As a result, the orthography-to-phonology mapping in
Chinese is best characterized as a mixture of transparent and arbitrary correspondences.
However, the challenge does not stop at resolving this opaque mapping; even when the
pronunciation of a character is known, producing it accurately adds another layer of difficulty.
For most CFL learners, the perception and production of tones constitute a major and persistent
challenge (Hao, 2012). Inaccurate tone control often results in a noticeable “foreign accent” in

learners’ spoken Chinese (Lin, 1996; Shi & Wen, 2012).
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The difficulty of tone acquisition is closely related to the neural mechanisms involved in
tone processing. Research indicates that Chinese native speakers primarily rely on the left brain
hemisphere to process tones, treating them as integral linguistic units, whereas learners whose
L1 is a non-tonal language (e.g., English) tend to engage both hemispheres when processing

Chinese tones (Wang et al., 2001; Guo & Tao, 2008). As Wang et al. (2003) point out:

Learning a tone-based second language involves both expansion of pre-existing
language-related areas and recruitment of additional cortical regions specialized for

functions similar to the new language functions. (p. 1019)

This suggests that tone acquisition requires not only auditory and phonetic learning but also
substantial neural reorganization. Tone learning difficulty is also influenced by language
transfer. Studies on English-speaking learners (White, 1981; Chen, 1997) show that tone errors
partly stem from learners’ transfer of English intonation patterns into Chinese. Furthermore, Li
(2023) demonstrates that even learners whose L1s are tonal languages (e.g., Bengali, Thai) may
incorrectly assimilate Chinese tonal contours into their native tonal categories, resulting in
negative transfer and making tone acquisition more challenging. Similarly, Hao’s (2012) study
on Cantonese speakers shows that the presence of Cantonese tones does not necessarily
facilitate the learning of Chinese tones.

At the segmental level, as mentioned in 1.2.2, Chinese syllables consist of initials
(consonants) and finals (vowels). Learners often struggle with contrasts such as retroflex vs.
non-retroflex initials, aspirated vs. unaspirated stops, as well as nasal and diphthongal finals.
Nevertheless, research indicates that with systematic training, most learners can approximate
native-like segmental pronunciation within a relatively short period (Xu, 2003). Cross-
linguistic comparisons consistently show that error rates for initials and finals are far lower
than those for tones (Ran & Yu, 2019).

At the prosodic level, tone sandhi rules pose additional challenges. Tone sandhi refers to
context-dependent tonal alternations at the synchronic level. Learners’ tone-sandhi errors
typically manifest as insufficiently precise or inaccurate tonal contours, which may be
attributed to underdeveloped phonological representation of allophonic variants (Chen et al.,
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2019). Moreover, the acquisition of tone sandhi in connected speech differs from the
acquisition of citation tones; mastery of the former does not necessarily guarantee mastery of
the latter (Jin, 2019).

In sum, Chinese phonological system presents multi-layered challenges at the segmental,
tonal, and prosodic levels. These difficulties arise from typological differences, neural
processing patterns, cross-linguistic transfer effects, and the complexity of tone-sandhi rules,

making tones one of the central bottlenecks in learning Chinese as a foreign language.

1.4 Italian and Chinese: Cross-linguistic contrast and specific learning

difficulties

1.4.1 Italian and Chinese in contrast

Italian and Chinese exhibit significant differences in their phonological systems, writing
systems, grammatical structures, and semantic organization. Existing research indicates that
the interlanguage formed by learners during Second Language Acquisition (SLA) is
systematically influenced by their L1. This cross-linguistic transfer effect directly reflects how
learners reconstruct the rules of the target language (Benson, 2002; Ellis, 2015; Jarvis, 2015).

Italian employs an alphabetic writing system, whereas Chinese uses a morphosyllabic
script. This difference entails distinct cognitive demands in literacy acquisition: while Italian
literacy is built upon phoneme-level decoding, Chinese literacy requires the acquisition of
complex visual forms and their associations with sound and meaning.

In addition, as discussed in Section 1.3.4, the orthography of Chinese is highly opaque,
and the mapping between graphic forms and phonological representations is irregular.
Psycholinguistic studies have shown that native speakers of Chinese tend to rely more on visual
processing pathways, taking character form as the primary cue in recognition and memory tasks,
while the activation of phonological information is often secondary or delayed (Guo, Tang, &
Li, 2007; Perfetti & Tan, 1998). In other words, the cognitive processing of Chinese generally
follows a form-to-sound trajectory, in which individuals first access visual character

information and then activate the corresponding phonological representation. In contrast, the
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Italian orthographic system is highly transparent, with an almost one-to-one correspondence
between sound and spelling. Italian native speakers are accustomed to a sound-to-form
mapping in their native language processing, deriving written forms directly from phonological
cues. This long-term orthographic experience may transfer to their Chinese learning, leading
them to rely more heavily on phonological routes rather than orthographic ones when
processing Chinese characters.

Finally, Italian is a non-tonal language in which pitch variation serves primarily
intonational or pragmatic functions, whereas Chinese is a tonal language in which pitch
contrasts carry lexical meaning. For Italian learners of Chinese, the absence of lexical tone in
their native phonological system means that tone must be acquired as a new contrastive
dimension, rather than mapped onto existing categories. This typological mismatch further
complicates the acquisition of Chinese pronunciation and the establishment of stable sound—

form correspondences.

1.4.2 L1-specific character writing difficulties

Existing studies on incorrectly written Chinese characters can be broadly divided into two main
types. The first type includes general investigations that do not distinguish learners by their L1
background. These studies focus on the universal characteristics of writing errors among
learners of different linguistic backgrounds and explain them from the perspective of cognitive
mechanisms (Shi, 1991; Gao, 2001; Xiao, 2002; Liu, 2008; Guo, 2008; Wang, 2010; Liang,
2019). The second type targets learners with specific L1 backgrounds, exploring how their
native orthographic systems shape the manifestation of Chinese character errors. However,
most of this research has concentrated on learners from East and Southeast Asian language
groups, such as Thai (Liu, 2008; Chen, Liu & Zhu, 2009; Chen, 2014), Korean (Xu & Sun,
2014; Park, 2011; Ma, 2016), Japanese (Han, 2014; Liu, 2011; Ding, 2013; Wang, 2015), and
Cambodian (Lv, 2014; Duan, 2019; Hao, 2019).

In contrast, studies specifically addressing L1 Italian learners remain remarkably limited.

For instance, Centamore (2020) analyzed Italian learners’ Chinese writing errors using a small-
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scale dataset (183 instances) and partial HSK Dynamic Essay Corpus® data, which was
insufficient for reliable generalization. Qian (2016) investigated beginner-level Italian learners
only, without covering intermediate or advanced learners. Sun (2021) examined Italian—
Chinese heritage students, whose bilingual background, however, makes their writing behavior
less representative of true L1 Italian learners. Liu (2017) conducted a survey at the University
of Venice focusing primarily on learning strategies and motivation; the Chinese character
writing data were collected via a 20-item fill-in-the-blank test, which could not adequately
capture learners’ natural writing performance. Overall, these findings indicate that systematic
research on incorrectly written Chinese characters by L1 Italian learners remains largely
underrepresented.

As discussed in Section 1.2, the constitution of a Chinese character is a multi-layered,
nested system. Chinese characters can be analyzed at three interrelated levels: strokes,
components, and overall structure, the classification of incorrectly written characters is
necessarily closely linked to the analysis of these three constitutive elements. However,
existing research still exhibits disagreement on how to define these levels and their
interrelationships; the scope and defining criteria for the three elements—stroke, component,
and structure—in the classification of incorrectly written characters are not entirely consistent
among different scholars.

Some scholars, when studying Chinese character writing errors, did not distinguish
between the incorrectly written character and the incorrectly used character, instead treating
them collectively as Chinese character writing errors and classifying them uniformly. For
example, Hu (2013), Tian (2022), and Kang (2023) all adopted a “three-way classification”,
dividing Chinese character writing errors into stroke errors, component errors, and whole-
character errors. The “whole-character error” in these systems is separately categorized as a
incorrectly used character in this study. Thus, for the incorrectly written character as defined
here, these scholars effectively utilized a “dichotomous approach”, classifying errors along the

two dimensions of stroke errors and component errors. Similarly, Gan (2020) also divided

° Further details about this corpus can be found in Section 2.3.1.
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learners’ Chinese character writing errors into two categories—stroke errors and component
errors—but did not distinguish between incorrectly written and incorrectly used concepts.
Instead, Gan uniformly included all formal writing errors into these two categories based on
the graphic form.

In contrast, Deng & Hu (2022) offered a more refined classification system,
distinguishing learners’ writing errors into two broad categories: incorrectly written and
incorrectly used. The incorrectly written category was further detailed into three types:
incorrectly written strokes, incorrectly written component, and incorrectly written characters
(no detailed explanation is given, but based on the examples provided it can be understood that
there are multiple errors). Wei (2017) proposed a four-way classification based on this, dividing
errors into stroke errors, component errors, structure errors, and misuse errors. If the “misuse
error” is excluded as a use-level error, Wei’s division of the incorrectly written character
essentially added the structure error level to the “dichotomous approach”. Feng (2019) further
expanded Wei’s (2017) framework by adding the stroke order error type, making the
classification system even more detailed. In addition, Fan (1993) proposed a more complex
eight-category division: stroke form errors, stroke addition/omission errors, stroke arrangement
errors, component addition/omission errors, component arrangement errors, comprehensive

stroke and component errors, and incorrectly used characters, among others.

1.4.3 L1-specific character use difficulties

In existing research on learners’ Chinese character writing, some scholars have broadly
categorized incorrectly used character as a type of glyph writing error, discussing them
alongside incorrectly written characters without clearly distinguishing between the execution-
level error of “failing to form the correct character” and the use-level error of “writing a
legitimate but incorrect character”. For instance, Xiao (2002), Li (2014), Gong (2014), Liu
(2016), Wei (2017), Gan (2020), Tian (2022), Kang (2023) all integrate incorrectly used
character into a broader category of glyph writing errors.

Other scholars have treated incorrectly used character as an independent object of study,

with a significant portion of this research relying on existing Chinese interlanguage corpora.
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For example, Zhao (2013) and Tian (2018) both conducted analyses using the HSK Dynamic
Composition Corpus. However, this corpus contains a total of 585 compositions, with only 14
contributed by L1 Italian learners, an extremely low proportion. Zhang & Lei (2021) focused
their research on high-level English-speaking learners, and while Deng & Hu (2022) included
eight countries across three language families, they did not specify the data distribution, only
noting that L1 Italian learners represented approximately one-eighth of the Romance language
group. In general, focused investigations specifically targeting L1 Italian learners remain
limited. Moreover, with the exceptions of Zhang & Lei (2021)—who incorporated grouping
by proficiency level-—the majority of other studies have adopted a holistic approach that
overlooks differentiation by learner proficiency.

Some scholars (e.g. Gao & Meng, 2000) have adopted a dichotomous approach, dividing
incorrectly used characters according to error source into phonologically identical characters
and graphically similar characters. However, this classification is overly general and fails to
account for situations where both the sound and the form of the Chinese character influence
the learner. Some other scholars (e.g. Jiang & Liu, 2004) have employed a four-category
classification, referencing both sound and form to divide incorrectly used characters into:
phonologically similar characters, graphically similar characters, phonologically and
graphically similar characters, and other errors. This system is considered more comprehensive
as it accounts for various potential scenarios. Some scholars have further subdivided these four
categories. For instance, Wu et al. (2006) refined phonologically similar characters into
“phonologically identical” and “phonologically similar. ” However, this refinement implies a
prerequisite assumption: that the learner has clearly mastered the correct pronunciation and
tone of the Chinese character. For second language learners, especially those at lower-to-
intermediate proficiency levels, this assumption is not always reasonable, which may limit the
explanatory power of the classification.

Other scholars have added new categories to the four-part system: Tian (2018) proposed
“in-word substitution, “ such as f£4% [B 75 | % (chudnran[wii]bing, “infection, > where

wi “dirty” is used instead of ran “infect” ), while Zhao (2013) adopted a three-category
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classification, dividing incorrectly used characters into phonologically similar characters,
graphically similar characters, and homophonous heterographic words (a group of words with
identical pronunciation but unrelated meanings, such as W (fanying, reflect) vs.
(fanying, reaction), where Bt and /¥ are the misused characters). Deng and Hu (2022)
proposed “Misused word/phrases”, such as HATZ: (zixingche, bike) vs. CATZE (jixingché).
All three of these classification methods involve misused character discrimination within the
higher-level unit of the “word”, which exceeds the scope of single-character writing errors and
can thus introduce ambiguity into the analysis of learner corpora.

Beyond these, some researchers have also included character meaning in their
classification criteria. Tian (2022) established four categories under incorrectly used characters:
phonologically similar characters, graphically similar characters, phono-graphically similar
characters, and phono-semantically similar characters; Peng (2001) proposed four categories:
graphically similar characters, phonologically and graphically similar characters,
phonologically and semantically similar characters, and phono-graphic-semantically similar
characters; and Zhang & Lei (2021) even proposed eight categories, with causes detailed down
to: phonologically identical/similar, graphically similar, semantically similar, phono-
graphically similar, graphic-semantically similar, phonol-semantically similar, phono-graphic-
semantically similar, and phonol-graphic-semantically unrelated.

Deng & Hu (2022) conducted their study based on a dynamic interlanguage corpus of
international students established at a Chinese university. That corpus, totaling approximately
100,000 characters primarily sourced from students’ written exam essays, was divided into
three levels—Beginner, Intermediate, and Advanced—based on assessments using the unified
written and spoken proficiency tests. Their sample covered learners from eight countries across
diverse L1 backgrounds, including Germanic (English, German, Swedish), Romance (Italian,
French, Spanish), and Slavic (Russian) language families. Their results indicated that the
overall frequency of incorrectly used characters consistently declined as the proficiency level
increased, with a significant drop from the Beginner to Intermediate stage, and a continued,

though slowed, decline from Intermediate to Advanced.
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In contrast, Zhang’s (2025) research was based on an interlanguage character corpus
from international students at Sun Yat-sen University, which collected routine essay samples
written at different stages by students from over 70 L1 backgrounds. The results also showed
a trend of increasing frequency of character misuse from Beginner to Intermediate and then
decreasing from Intermediate to Advanced, consistent with the findings here. Zhang’s (2025)
study was also based on non-examination materials, with data derived from classroom and
natural writing tasks, and it distinguished between quasibiezi (near-misused character) and
biézi (misused character) errors in the statistics. Even though this study did not make that
distinction, combining the two error types similarly yielded a trend of increasing from Beginner
to Intermediate and then decreasing from Intermediate to Advanced.

The research by Wu et al. (2006) and Gao & Meng (2000) showed that graphically
similar characters consistently remained the dominant proportion across all stages of Chinese
character proficiency and did not exhibit a noticeable downward trend. The primary reason for
this discrepancy likely lies in the differences in research task type and corpus nature. Gao &
Meng (2000) employed a proofreading paradigm, which required participants to identify and
correct errors in a text. This task primarily emphasizes visual discrimination and attentional
control, thereby tending to amplify the proportion of graphically similar characters confusion.
Wu et al. (2006) utilized a dictation task, which required learners to write Chinese characters
based on auditory input. This task inherently relies on the immediate conversion from sound to
character form, which increases the potential for both graphically similar characters and

phonologically similar characters interference.

1.4.4 Pinyin as a transitional strategy under alphabetic influence

For learners whose native language is Italian, the frequent use of Pinyin in place of Chinese
characters can be understood as a natural consequence of cross-linguistic transfer. As a result,
Italian learners tend to rely strongly on sound-based representations when accessing lexical
meaning. When this phonology-driven strategy is transferred to the learning of Chinese,
learners may resort to Pinyin as an accessible and reliable means of representing meaning when

the retrieval of character form is uncertain.

28



The frequent substitution of Pinyin for characters has often been excluded from analyses
of character writing on the grounds that it represents an avoidance strategy rather than a genuine
orthographic error (Jiang & Liu, 2004). From a developmental perspective, however, Pinyin
substitution provides valuable insight into learners’ reliance on phonological representations
and their uncertainty in character retrieval during the writing process.

The relative scarcity of research on Pinyin use also reflects divergent views on how
Pinyin substitution for Chinese characters should be conceptualized. Jiang and Liu (2004), for
example, explicitly excluded Pinyin from their analysis of character writing, arguing that
substituting Pinyin for characters one cannot write does not reflect learners’ orthographic
knowledge. From the perspective of language development, however, Pinyin use—while not
directly indicative of orthographic competence—can still reveal the depth of learners’ character
knowledge, the nature of sound—form connections, and learners’ cognitive orientation during
character production.

Rather than being treated as a conventional “error”, Pinyin substitution should therefore
be understood as a transitional writing strategy. It reflects learners’ uncertainty in character
retrieval and provides indirect evidence of the cues—phonological or visual—that they rely on
during recall. As the preceding analysis of incorrectly used characters suggests, Italian learners
of Chinese tend to rely more heavily on phonological cues than on visual-orthographic
information. Previous studies similarly indicate that learners whose native languages have
transparent orthographies often develop phonology-oriented processing strategies, which,
when transferred to Chinese character learning, result in meaning retrieval that is strongly
mediated by pronunciation (Everson, 1998; Jiang, 2003). This phonological orientation is

further manifested in learners’ use of Pinyin.

1.4.5 Reading-related difficulties and phonological transfer

Chinese is a tonal language in which pitch functions contrastively to distinguish lexical
meaning. For learners whose first language is non-tonal, the perception and production of tones
constitute one of the greatest challenges in Chinese phonetics acquisition. Previous studies have

pointed out that tone errors among non-native learners primarily result from their failure to
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establish stable tonal categories in both perception and production, leading to tonal confusion
during recognition and imitation (Chen, 2011). Such difficulties are not limited to beginners
but may persist even after extended learning (Mao, 2007). Therefore, a systematic analysis of
the distribution and substitution patterns of tone errors is crucial for understanding the structure
of learners’ interlanguage phonological system and for improving pedagogical approaches.

As discussed in Section 1.2.2, Modern Standard Chinese has a syllable-based structure
consisting of an initial and a final, with no consonant clusters and a phonological system
dominated by voiceless consonants. Compared with Italian, Chinese differs markedly in
aspiration contrasts, vowel nasalization, and the integration of tones within the syllable, and
these structural differences often lead to systematic segmental and syllabic-level deviations in
learners’ production.

Previous research on tone acquisition among learners from various L1 backgrounds has
produced extensive but inconsistent findings. Teng (2025) found that Uyghur learners’ errors
were mainly concentrated in Tone 2 (rising tone) and Tone 3 (dipping tone). For convenience,
tones are hereafter referred to as D1-D4 (corresponding to Tone 1-Tone 4). Among English-
speaking learners, some studies argued that D1 (high-level tone) and D4 (falling tone) were
harder to master, while others found D2 and D3 to be more error-prone, suggesting variability
in the perception of level versus contour tones (Shen & Gui, 2000). Thai learners, despite
having a tonal L1, showed a pattern in which D1 and D4 were more difficult than D2 and D3
(Yi & Liang, 2010), indicating that high-level and falling tones posed greater challenges.
Japanese and Korean learners (Zhang et al., 2006; Dong et al., 2013) commonly confused D2
and D4, suggesting that speakers of pitch-accent languages often experience perceptual
ambiguity between rising and falling tones. A mixed-group study (Li & Zhao, 2012) found that
tone difficulty generally followed the order from D1 to D4 to D2 and finally D3, while Guo
and Tao (2008) reported that D1 and D4 had the highest accuracy rates, with D3 being the most
error-prone. Mao (2007) and Zhang (2012) both found that, among non-tonal learners, tone
error frequency was highest for D3, followed by D2, then D4, and lowest for D1, highlighting

D3 and D2 as the most challenging tones. Wang (2006) identified two common confusion
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patterns from multi-syllabic dictation and reading tasks: (1) D2—-D3 confusion, widely observed
across L1 groups; and (2) D1-D4 confusion, which was more influenced by syllable position
and L1 transfer. In general, D3 is consistently regarded as the most difficult tone to acquire,
followed by D2, while D1 tends to be the easiest to master. Compared with tone acquisition,
research on the acquisition of initials and finals among Chinese language learners is relatively
limited, and the existing studies have primarily focused on learners from Asian language
backgrounds—for example, Korean (Ma, 2004; Wang, 2000; Wang & Ju, 2014) and Japanese
(Wang & Shangguan, 2004; Li, 2011). Among non-Asian languages, relevant studies have
examined learners with English (Tan, 2007; Yang, 2015) and French (Huang, 2022) as their
L1s, while systematic investigations on L1 Italian learners are still lacking.

Moreover, previous research shows a clear imbalance in focus: most studies have
concentrated on the acquisition and errors of initials (e.g., Liu, 2013; Shi, 2014), while
investigations into the acquisition, error types, and systematic patterns of finals remain scarce.
This imbalance limits our understanding of how learners develop an integrated phonological
system in Chinese as a second language.

Previous studies on the acquisition of Chinese initials by non-native Chinese learners
have shown that learners commonly experience difficulties in controlling the place of
articulation and aspiration. Huang (2022) found that English-speaking learners had the lowest
accuracy rates in producing j, ¢, and x (/te/, /t¢/, and /e/ respectively), three alveolo-palatal
sounds that do not exist in English. These learners often demonstrated insufficient fronting of
the tongue or improper airflow control. Shen and Yu (2009) observed that learners frequently
made errors in distinguishing between aspirated and unaspirated sounds, as well as between
voiceless and voiced sounds, often exhibiting phenomena such as voicing of voiceless
consonants or insufficient aspiration. Bi (2001) reported that among the 21 Chinese initials,
American students found the most difficult ones to be zA, ch, sh and j, q, x (/ts/, /ts", /s/ and
/te/, /te’/, /e/ respectively), which are absent from English phonology. The next most
challenging contrasts were those between aspirated and unaspirated consonants, as well as

certain sounds similar to English phonemes but differing in articulation, such as 7 A, and .
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Deng (2020) further noted that the three consonant groups j, ¢, x; z, ¢, s; and zh, ch, sh have
consistently been the most difficult for foreign learners, with pronunciation errors primarily

stemming from inaccurate articulation and unstable tongue positioning.

1.5 Teaching Chinese as a foreign language in Italy

The history of Chinese language education in Italy dates back to the first half of the 18th
century (Jin & Zhuang, 2019), making it “probably one of the first European countries where
the Chinese language was taught” (Masini, 2009, p.157). Early Chinese classes were mostly
established by missionaries, and the purpose of learning Chinese at that time was primarily
related to religious activities (Masini, 2009; Yang, 2014). In contemporary times, however, the
number of Chinese learners in Italy has increased exponentially, and the scale of Chinese
learning has ranked among the top in Europe for many consecutive years (Jin & Shi, 2019).
Italy currently has more than 90 comprehensive universities, over 40 of which offer Chinese
courses or Chinese-related degree programs (Li & Li, 2021).

Regarding teaching personnel, in addition to Italian local teachers, a considerable number
of Chinese teachers are active in Italian schools. Some of them have lived in Italy for many
years and have a good command of the Italian language; others are exchange teachers sent
jointly by the Chinese and Italian governments, and they usually teach in English or Chinese
(Masini, 2009; Yang, 2014). While this group of teachers can provide students with a relatively
immersive learning environment, many of them lack knowledge of Italian, and some even
adopt Chinese-language teaching methods drawn from domestic language arts classes. As a
result, their preparation in international Chinese education and cross-cultural pedagogy is
sometimes insufficient (Jin & Shi, 2019). Moreover, this group of teachers tends to circulate
frequently and thus presents a relatively low level of stability. At the University of Bologna,
for example, some courses in the Department of Interpreting and Translation are taught by
Chinese teachers appointed by the Confucius Institute. These teachers are often graduate
students in Teaching Chinese to Speakers of Other Languages in China, and their teaching
terms usually last for one semester or one academic year.

In terms of learning resources, as of 2023, a total of 155 Chinese textbooks appropriate
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for learners of different age groups had been published in Italy (Ma, 2025). At the higher
education level, the most widely used textbook is I/ cinese per gli italiani (Zhu & Sun, 2014;
Jin & Shi, 2019; Gong, 2022), which is often supplemented by self-developed teaching
materials created by instructors (Gong, 2022). According to Ma (2025), more than 100,000
copies of the Il cinese per gli italiani textbook series were distributed between its initial
publication in 2006 and 2021, and its use rate exceeds 80% in Chinese majors at universities
in Italy and San Marino. The textbook is considered comprehensive or “cross-domain” (Sun,
2012; Ma, 2025), covering Chinese characters, grammar, phonetics, and cultural components.
While a range of teaching materials for Chinese as a foreign language is available in the Italian
context, including resources specifically designed for character writing, Il cinese per gli italiani
is selected here as a representative example due to its widespread adoption and its use in the
teaching context from which the present data were collected.

Regarding Chinese character instruction, Il cinese per gli italiani adopts the “character
learning within texts” approach (Jin, 2015; Xu & Yao, 2014), in which new characters are
introduced while learning the accompanying texts. This method has the advantage of presenting
characters within contextualized discourse, thereby facilitating the integrated development of
listening, speaking, reading, and writing skills (Jin, 2015). However, this also results in
beginners being exposed to relatively complex characters at a very early stage. For instance,
the textbook begins character instruction from Lesson 1 (Sun, 2012), and characters such as
W (xie) /% (xué) /B (xian), which have relatively complex structures, already appear in
Lesson 3 of the first volume.

In actual classroom practice, based on classroom observations conducted at the
University of Bologna, I observed that most teachers adopt what can be described as a largely
“text-driven” approach to character instruction. By “text-driven,” I refer to a reactive
instructional pattern in which character teaching is triggered by the appearance of new items
in the teaching text, rather than being planned as a structured or systematic component of
instruction. These observations were drawn from auditing several Chinese language courses,

including introductory Chinese classes, elective Chinese courses, and Chinese—Italian
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translation courses. When new characters appear in the course materials, teachers typically
provide immediate explanations to support comprehension, but rarely deliver character-
focused lessons as an independent instructional component. This approach differs from the
commonly discussed “character learning within text” approach, which integrates character
learning into textual contexts in a more deliberate and pedagogically structured way. In contrast,
the text-driven approach observed here tends to be incidental and explanation-oriented,
focusing on short-term understanding rather than the systematic development of learners’
character knowledge. In addition, most teachers prefer to use PPT slides or projection screens
to present characters, and seldom demonstrate character structure or decomposition through
traditional blackboard writing.

However, both the “character learning within texts” and “text-driven” approaches have
been considered unsuitable for Chinese character instruction in CFL contexts (Liu, 2009). Early
exposure to complex characters may impose considerable cognitive pressure on beginners. Xu
and Yao’s (2014) study found that learners’ integrative motivation significantly decreases under
this model, while the “segregated instruction model” (i& 3L 73t yiiwén fénliii) leads to a better
affective learning experience. Furthermore, these approaches overlook the semantic
motivations and structural principles underlying Chinese characters (Tian, 1979), and they do
not provide systematic instruction on radicals, components, or structural patterns. Existing
research indicates that understanding the motivated nature of Chinese characters and mastering
high-frequency semantic and phonetic components are essential for learners to develop strong
form—sound-meaning connections (Fan, 2015). Li and Ye (2013) also found that students
receiving segregated instruction showed enhanced strength in linking orthographic,
phonological, and semantic information, as well as improved ability to analyze and combine

morphemic meanings.
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Chapter 2 Chinese Interlanguage Corpora and Pedagogical

Orientation

2.1 Interlanguage corpora

2.1.1 Definition of Interlanguage Corpora

From the 1970s onwards, with the emergence of Second Language Acquisition (SLA) as a
distinct field, the concept of interlanguage was introduced to theorize learner language as a
systematic linguistic system in its own right (e.g. Selinker, 1972). Subsequent studies by
researchers such as Fillmore (1976, 1979) and Schumann (1978) drew on learner language data
to investigate developmental patterns and variability in second language acquisition. However,
sample sizes in terms of participants and datasets were often limited (Gilquin & Granger, 2015),
leading to criticism of SLA for its weak empirical foundation, raising doubts about the
generalizability of the findings (Gass & Selinker, 2001; Ellis, 2008). The expansion of learner
corpora, particularly those containing interlanguage data, has opened up new possibilities for
SLA by providing a substantially broader empirical basis than was available in earlier
experimental and small-scale observational studies, and has consequently supported a growing
body of empirical research on language acquisition (Granger, 2002; Gilquin & Granger, 2015;
Wang et al., 2015). A corpus composed of interlanguage data is widely referred to as a learner
corpus. However, in this thesis, I adopt the term interlanguage corpus. This choice is motivated
by a conceptual difference between the two terms. The notion of a “learner corpus” tends to
take the target language as its point of reference and treats learner language primarily in terms
of deviation from target norms. In contrast, the term “interlanguage corpus” emphasizes that
the data consist of interlanguage, which can be understood as an independent and dynamic
linguistic system (Corder, 1975). It highlights the unique characteristics of this system and its
developmental changes over time. Although interlanguage exists between the learner’s native
language and the target language, and may contain forms that deviate from target language
norms, it can nevertheless be regarded as an independent object of linguistic inquiry.
Interlanguage corpora are generally defined as collections of machine-readable authentic
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learner texts (including transcripts of spoken data) “which are sampled to be representative of
a particular language or language variety” (McEnery et al., 2006, p. 5). Such corpora provide
large-scale, systematically organised interlanguage data in a digital format, making it possible
to query, extract, and analyse learner production in ways that were previously unattainable
(Callies, 2024). Building on this definition, two additional characteristics are frequently
highlighted in the literature. The first is systematicity. Nesselhauf (2004) emphasizes that
learner corpus data should be selected on the basis of explicit criteria to guarantee
representativeness and balance. This methodological requirement places corpus design among
the central concerns of learner corpus research (Gilquin, 2015). The second characteristic is
(near-)naturalness. As emphasised by Granger (2008), learner data should ideally be produced
in relatively natural contexts so that it can reflect learners’ actual linguistic competence, rather
than highly controlled or artificially elicited performance.

Since the late twentieth century, the expansion of interlanguage corpora has provided
SLA with a substantially broader empirical basis than was previously available, thereby
supporting a sustained growth of empirical research on language acquisition (Gilquin, 2015;
Wang et al., 2015). In addition to contributing to SLA theory by offering a more accurate
description of interlanguage, interlanguage corpora can also be used in practical teaching and
learning contexts. The application of interlanguage corpora in the field of foreign language
teaching/learning began with Johns (1991). Interlanguage corpora can help language teachers
to reduce the gap between classroom teaching content and daily language use, help them
understand students’ problems in learning and their own problems in teaching, can provide
scientific reference for teachers to develop teaching syllabi (Mukherjee & Pohrbach, 2006;
Tono, 2009; Wang & Pan, 2004); interlanguage corpora can also provide valuable language
input for learners, help them form the way of inquiry-based learning and autonomous learning

(Gilquin & Granger, 2010).

2.1.2 Multimodality in interlanguage corpora

Modality refers to the channels through which communication is conducted. It may denote

sensory modalities—such as vision, hearing, and touch—through which humans interact with
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the external environment (Allwood, 2008; Huang, 2015), or production modalities, including
gestures and vocal output (Allwood, 2008). Multimodal discourse thus involves the use of
multiple perceptual or expressive channels in communication. A “multimodal corpus” is a
systematical collection that integrates multiple communicative channels and constitutes a
computer-based repository of linguistic and interaction-related materials (Foster & Oberlander,
2007). For instance, a corpus that contains both written and spoken data qualifies as multimodal.
Such corpora treat communicative events as the primary unit of analysis and aim to extract
information relating to language, sound, and image from the raw data (Zhang, 2007; Knight,
2011; Gu, 2013). Typically, multimodal corpora include aligned transcripts and annotations for
audio-visual materials to support analyses of lexical patterns, prosody, gesture use, and their
interaction in authentic communication (Allwood, 2008; Gilquin & Granger, 2015; Huang,
2015; Knight, 2009).

It is important to distinguish between multimodal and multimedia corpora. Multimedia
focuses on the diversity of media formats (Allwood, 2008). A corpus that, in addition to
machine-readable text or transcription, also includes images, audio recordings, and video files
qualifies as a multimedia corpus (Knight et al., 2009; Liang, 2023). Such corpora incorporate
visual, auditory, and textual resources into linguistic analysis (Wang & Zhang, 2008). By
contrast, multimodal corpora emphasise the co-occurrence and interaction of semiotic
modalities in meaning-making. As widely noted, while multimedia corpora are characterised
by the inclusion of multiple media formats (e.g., audio, video, images), multimodal corpora
focus on the presence of multiple semiotic modalities involved in meaning-making.
Multimodality does not simply refer to technical media diversity; rather, it concerns the
integration of different communicative resources. Therefore, multimodal corpora are often
multimedia, but multimedia corpora are not necessarily multimodal. When corpora include
audio or video files, aligning transcripts with the corresponding media is a common practice to
enable integrated querying and interpretation (Gilquin & Granger, 2015).

Multimodal interlanguage corpora provide valuable support for research on language

acquisition and assessment. By examining both written production and spoken production,
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studies adopting a multimodal perspective broaden the empirical scope of interlanguage
research. Written data primarily provide access to learners’ orthographic, lexical, and
grammatical choices, while spoken data make it possible to observe not only verbal aspects
such as pronunciation and lexical selection, but also non-verbal communicative behaviour,
including gesture, facial expression, and body posture (Kotani & Yoshimi, 2023). Studies have
shown that such corpora facilitate a deeper understanding of learners’ communicative strategies
and enhance learners’ awareness of their language production, thereby contributing to more
effective pedagogy (Franceschi, 2018; Bonsignori & Cappelli, 2022; Ishikawa, 2022).
Furthermore, multimodal interlanguage corpora play a significant role in language proficiency
assessment (Hu & Xu, 2020; Ishikawa, 2022).

In the context of Chinese interlanguage research, multimodal corpora—especially those
integrating multimedia resources such as audio, handwritten images, and video—are of
particular importance. Chinese learners must establish links across multiple levels, including
stroke and radical processing, initial-final and tone production, and the coordination between
orthographic recognition and semantic activation. Single-modality data cannot adequately
capture these processes. Multimodal and multimedia-integrated corpora make it possible to
document handwriting traces, visual processing, phonological production, textual choices, and
cross-modal inconsistencies, thereby revealing more fine-grained cognitive mechanisms
involved in Chinese learning (Huang, 2015).

For Chinese language teaching, such corpora provide equally significant benefits. They
offer a more accurate representation of learners’ multimodal performance in authentic tasks—
for instance, the links between unstable orthographic memory and errors in pronunciation.
They also help instructors identify learners’ weaknesses in integrating form, sound, and
meaning, which can inform targeted pedagogical interventions such as enhancing radical
awareness, improving tone sensitivity, and strengthening form—sound mapping. In sum,
multimodal and multimedia-based Chinese learner corpora not only deepen our understanding
of Chinese interlanguage systems but also provide essential empirical evidence for evidence-

based pedagogy (Yang et al., 2006).
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2.1.3 Transcription and annotation of interlanguage corpora

A prerequisite for the effective analysis of learners’ handwritten and oral data is the
transcription of raw records into machine-readable textual form (Cameron, 2001).
Transcription enables researchers to conduct statistical processing and computer-assisted
analysis of linguistic data, and is therefore a fundamental and indispensable component of
corpus construction. As Gablasova et al. (2019, p. 134) observe, “transcription quality has
direct implications for the reliability and usability of the corpus as a research resource.” In
other words, the quality of transcription largely determines the reliability of interlanguage data
and, by extension, the quality of the corpus as a whole (Liu, 2022).

In general, research on transcription has focused primarily on spoken data. One reason is
that, for most alphabetic languages, the “what you see is what you get” nature of written output
means that learners’ writing errors do not typically lead to characters that fall outside the digital
encoding range; even when spelling errors occur, they can simply be typed as they appear. In
contrast, Chinese handwritten data pose additional challenges: learners may produce characters
with stroke, component, or structural errors that cannot be directly entered into a computer,
thus requiring more complex transcription procedures.

For spoken data, researchers may adopt different levels of detail depending on their
analytical goals, ranging from basic orthographic transcription to highly detailed phonological
or phonetic transcription (Gilquin & Granger, 2015). However, transcription and annotation of
speech are generally the most time-consuming and labour-intensive components of corpus
construction (Wei et al., 2007). Consequently, due to constraints of time and resources, most
spoken learner corpora rely primarily on orthographic transcription, with additional
conventions introduced when required by language-specific features, learner proficiency levels,
or task design.

Once transcription is completed, annotation becomes essential for enhancing the corpus’s
searchability and research value. Annotation typically includes two main types: linguistic
annotation (such as part-of-speech tagging, morphological and syntactic annotation, or

lemmatisation) and error annotation (Pravec, 2002; Diaz-Negrillo et al., 2010; Hana et al.,
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2014). Error annotation itself involves two core components: error editing (or correction),
which provides one or more hypothesised target forms representing the learner’s intended
meaning, and error tagging, which applies labels from a predefined classification system to
each error (Rosen et al., 2014).

While the methodological foundations for linguistic annotation are well established—
supported by extensive work in native-language corpora—error annotation is unique to
interlanguage corpora. Given that error analysis has long been a central tradition in
interlanguage research, the identification and classification of learner errors have been regarded
as key concerns in the development of learner corpora (Diaz-Negrillo et al., 2010). As a result,
error annotation is not only inherent to the construction of interlanguage corpora but also forms
a central part of their analytical methodology (Dagneaux et al., 1998; Diaz-Negrillo &
Dominguez, 2006). Corpora enriched with systematic error annotation are particularly valuable
for research purposes (Granger, 2003), although the specific annotation schemes and
implementation procedures must typically be tailored to the aims and data types of each

individual corpus.

2.1.4 The pedagogical orientation in interlanguage corpora

Learner corpus research is fundamentally connected to the study and practice of language
teaching and learning (Mukherjee, 2006). As GOtz and Granger (2024) emphasise,
interlanguage corpora and language pedagogy share fundamental commonalities: they address
the same object of inquiry (interlanguage), ask similar types of research questions, and
ultimately pursue overlapping educational goals. In this sense, interlanguage corpora “open up
exciting pedagogical perspectives in a wide range of areas of language teaching pedagogy”
(Granger, 2003, p. 542). Despite this potential, the field still faces a well-known paradox:
pedagogical “implications” remain far more numerous than actual “applications” (Granger,
2015, p. 487). A persistent gap continues to separate interlanguage corpus research from
classroom practice (Mendikoetxea et al., 2010), and “there is not a real systematic collaboration”
between the two communities (Myles, 2015; 2021).

Interlanguage corpora fulfil at least two major functions. On the one hand, they serve as
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research tools for the empirical analysis of interlanguage, an area in which substantial progress
has already been made (Mukherjee, 2006; Staples et al., 2024). On the other hand, they also
have considerable pedagogical potential. For example, they can inform the design of teaching
materials by providing authentic learner data, support the development of assessment tasks
based on real learner performance, and offer resources for data-driven learning activities in the
classroom (Mendikoetxea et al., 2010; Gotz & Granger, 2024). Corpus tools further accelerate
research processes (Myles, 2015) and allow SLA specialists to access large amounts of
authentic learner data for different research purposes (Mendikoetxea et al., 2010; Turato, 2022).
There have been promising attempts in the first two domains—materials design and assessment
(e.g., Barker et al., 2015; Callies & Gotz, 2015a, 2015b; Granger, 2015; Dumont, 2017).
However, applications in real classroom practice remain relatively limited, largely due to the
practical and methodological constraints discussed above, including the complexity of corpus
tools and the gap between research outputs and classroom needs (Staples et al., 2024).

This limited classroom impact can be traced to two broad sets of factors. The first
concerns the current state of interlanguage corpora as tools. Despite rapid development, learner
corpora still suffer from quantitative imbalances: L1 groups are unevenly represented, meaning
that corpora “cannot guarantee a bounty of evidence for any research question that might be
put to them” (McEnery et al., 2019, p. 80). Written corpora remain more numerous than spoken
corpora, and synchronic data overwhelmingly dominate over longitudinal data, leaving many
questions without empirical support. Issues of naturalness also arise. Corpora containing
written or spoken data inevitably undergo transcription, yet transcription standards are
inconsistent, and the degree of analyst intervention varies; the extent to which naturalness is
compromised remains unclear. Moreover, multimedia learner corpora are constrained by
technological limitations, restricting the fidelity with which original communicative events can
be represented.

Annotation presents another major challenge. Most interlanguage corpora still rely
heavily on manual annotation, which raises issues of both accuracy and consistency (McEnery

et al., 2019). In addition, approaches to annotation vary widely across studies, with no clear
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consensus on what should be annotated, how it should be annotated, or to what level of detail
(Tono, 2003). This variation leads to incompatibilities across corpora and limits the possibility
of large-scale data integration. More importantly, interlanguage corpora tend to function
primarily as research instruments rather than as practical classroom tools. Their effective use
requires specialised knowledge and technical skills, which creates a substantial barrier for
teachers. For instructors with demanding workloads, acquiring corpus literacy represents an
additional burden (Lenko-Szymanska, 2017). Furthermore, once applied linguists are no longer
directly involved, non-research-active teachers may find it difficult to sustain or replicate
corpus-based practices (Chambers, 2019). These constraints help explain why, despite their
frequently claimed pedagogical value, the actual implementation of interlanguage corpora in
everyday classroom settings remains limited.

The second factor relates to the theoretical development of learner corpus research. The
field has often prioritised exploratory and pre-theoretical work, sometimes focusing
disproportionately on “basic theoretical constructs” (McEnery et al., 2019, p. 83). As a
consequence, learner corpus research is frequently criticised for being overly descriptive rather
than theoretically grounded or explanatory (Granger, 2021; Myles, 2021; Iurato, 2022), and in
pedagogical contexts—especially classroom instruction—it is often perceived as less robust
than psycholinguistic experimentation. The field has not yet provided teachers with a strong,
operationalisable pedagogical model that integrates corpus findings into everyday practice.
This has led to a persistent gap between the enthusiasm of corpus linguists for pedagogical
applications and the reluctance of many teachers to adopt corpus-based approaches in their own
classrooms. It also highlights the continuing need for greater teacher involvement in corpus-
informed practices and for more accessible ways of translating corpus research into
pedagogical use.

Even in the domain most closely connected to corpus linguistics—Data-Driven Learning
(DDL)—many studies rely on small sample sizes and short-term interventions (Boulton &
Vyatkina, 2021; Crosthwaite & Boulton, 2022). Consequently, the effectiveness of DDL has

not been consistently validated in real classrooms (Pérez-Paredes, 2022; O’Keeffe, 2020), and
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its benefits often remain intuitive rather than empirically demonstrated. The absence of
longitudinal classroom-based research, together with the lack of pedagogically oriented
theorisation from corpus linguists, continues to limit the uptake of interlanguage corpora in
teaching. As Hunston (2002) notes, teachers must retain a sense of agency and control in their
classrooms; without frameworks that respect this need, sustained interaction between corpus

research and pedagogy is difficult to achieve.

2.3 An overview of Chinese interlanguage corpora

This section provides an overview of major Chinese interlanguage corpora. It first offers brief
descriptions of representative corpora, outlining their design features, data types, and research
focus. This is followed by a comparative summary and critical evaluation, highlighting shared

strengths, limitations, and unresolved issues in existing corpus construction practices.

2.3.1 Chinese interlanguage corpora

Since the 1990s, the development of Chinese interlanguage corpora has gradually taken shape
(Zhang, 2010; Xu, 2019), and these corpora have significantly advanced research in the field
of teaching Chinese as a foreign language (TCFL). However, like all emerging fields, this area
remains at a critical developmental stage and continues to face a range of challenges. Many
existing corpora exhibit various limitations (Iurato, 2022a), and they do not yet fully satisfy the
needs of Chinese language teaching and relevant research. Moreover, theoretical discussions
on corpus construction remain underdeveloped, with numerous unresolved methodological and
conceptual issues (Zhang & Cui, 2013). Although new corpora continue to be created, the field
still lacks systematic evaluation.

This subsection surveys a selection of representative Chinese interlanguage corpora that
reflect the current state of corpus construction in this field. A total of seventeen corpora are
reviewed, including widely cited resources as well as more recent or specialized datasets,
covering both written and spoken learner data and a range of design orientations.

To ensure clarity and avoid unnecessary repetition, this subsection adopts a two-step

organizational strategy. First, each corpus is briefly introduced in turn, with concise
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descriptions focusing on its institutional background, data type, processing approach, and
primary research orientation. These descriptions are intended to provide readers with a basic
understanding of what each corpus is and how it is positioned, rather than to offer detailed
comparisons. Second, a systematic comparison of the reviewed corpora is presented in Section
2.3.2 through a set of summary tables. These tables reorganize key design features, data
characteristics, and processing practices into a unified analytical framework, allowing
similarities and differences across corpora to be examined more transparently.

(1) HSK Dynamic Essay Corpus [HSK 3 &4f X &H &6

The HSK Dynamic Essay Corpus (HSKDEC), developed by Beijing Language and Culture
University, is one of the earliest large-scale Chinese interlanguage corpora. It consists of
handwritten compositions produced in HSK examinations by learners from diverse L1
backgrounds and proficiency levels. Both scanned images and transcribed texts are provided,
with learner errors preserved and manually corrected, while annotation is limited to error
tagging. As a test-based writing corpus, HSKDEC has played a foundational role in written
Chinese interlanguage research.

(2) Global Chinese Interlanguage Corpus [ £ 3K Xi& ¥ A& &4 E]7

The Global Chinese Interlanguage Corpus (GCIC), led by Beijing Language and Culture
University, is a large-scale, publicly accessible learner corpus collecting data from international
students studying in China. It integrates written, spoken, and video-based learner data,
presented in transcribed textual form with error annotation and multi-level linguistic annotation.
Learner output is segmented at the sentence level rather than preserved as full texts, reflecting
a balance between research and pedagogical usability (Cui & Zhang, 2011; Zhang, 2019).
(3) Yet Another Chinese Learner Corpus®

Yet Another Chinese Learner Corpus (YACLC) is a text-based learner corpus constructed from
online learner compositions. Its distinctive feature lies in its annotation methodology: each

sentence is evaluated and revised by multiple trained annotators, with a focus on fluency

¢ http://hsk.blcu.edu.cn/
7 http://qgk.blcu.edu.cn/#/search/survey
§ https://github.com/blcuical/'YACLC
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judgment and acceptability. The corpus prioritizes post-edited output, making it more suitable
for fluency assessment than for the analysis of raw interlanguage forms(Wang et al, 2021).

(4) Chinese Continuity Mediators for Chinese Character Error Annotation Corpus [ X F
TR IRATIE R IR W F A EEH R

The Chinese Continuity Mediators for Chinese Character Error Annotation Corpus
(CCMCCEAC), developed by Sun Yat-sen University, focuses on written Chinese
interlanguage data produced by international students. It combines scanned handwritten
samples with transcribed texts, preserving learner errors and providing error annotation. The
corpus is primarily oriented toward character- and word-level error analysis, with limited
annotation beyond error tagging (Zhang, 2012).

(5) The Jinan Chinese Learner Corpus [&Fg k245 > 25k )10

The Jinan Chinese Learner Corpus (JCLC), constructed by Jinan University, consists of written
texts collected from foreign students studying in Chinese universities. Learner texts are
manually transcribed with original errors preserved, but no systematic error annotation is
available. JCLC is not publicly available at the time of writing, from the published information
I can only know that it does not contain error annotation at this stage (Wang et al, 2015). It is
worth mentioning that JCLC also includes other languages that participants have mastered/are
learning in their metadata.

(6) The L2 Component of the Spoken Chinese Corpus!!

The L2 Component of the Spoken Chinese Corpus (LCSCC) contains transcribed spoken
interaction data produced by L2 learners of Chinese. The corpus adopts corrected transliteration,
presenting target-like forms rather than original learner errors, and does not include annotation.
The learners are L2 New Zealanders and 2 Australians, their first language is English, and their
Chinese level is at an intermediate level (Li, 2021).

(7) The Multilingual Corpus of Second Language Speech!?

The Multilingual Corpus of Second Language Speech (MuSSeL) is a developing multilingual

° https:/cilc.sysu.edu.cn

10" Currently not open to the public.

' https://github.com/blculyn/The-spoken-L2-corpus
12 https://I2trec.utah.edu/learner-corpora/mussel/
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learner speech corpus that includes Chinese among several target languages. It contains audio
recordings and corresponding transcriptions collected through standardized oral proficiency
assessments (Schnur et al, 2019). Most of its sample providers are native speakers of English.
There is no detailed explanation about the transcription method and annotation method of its
data.

(8) Nanjing University Chinese Interlanguage Spoken Corpus (Version 1.0 beta3)[F§ 5 K
EPGEPFEOEIERE (1.0 beta3 iR |

The Nanjing University Chinese Interlanguage Spoken Corpus (NUCISC) consists of spoken
interaction data collected through longitudinal recordings of foreign students. The corpus
provides unmodified transcriptions that preserve learner errors but does not include annotation.
This corpus has not published detailed database information on the website, and no published
documents can be obtained. The relevant information comes from the slide Report on the Joint
Construction of Confucius Institute between Nanjing University and Foreign University [ 57
K FZG[H K FZIEE A 7515407 #R] by Professor Aimin Cheng of Nanjing University).
(9) Guangwai-Lancaster Chinese Learner Corpus'*

The Guangwai—Lancaster Chinese Learner Corpus (GLCLC), jointly developed by Guangdong
University of Foreign Studies and Lancaster University, contains both written and spoken
learner data accessible through Sketch Engine '°. The corpus presents corrected and
transliterated texts without preserving original learner errors and does not include annotation.
Its design prioritizes comparability and accessibility over interlanguage form analysis (Xu et
al, 2019).

(10) TOCFL learner corpus (NTU)!®

The TOCFL learner corpus developed by National Taiwan University consists of written texts
collected through computer-based proficiency tests. Multiple processed versions of learner
output are provided, but original error forms are not systematically preserved. However, all the

data is in traditional Chinese characters, and they were all collected in Taiwan. The Chinese

13 http://yuliaoku.hanyu123.cn/nju?name=&c=&hsk=

14 https://app.sketchengine.eu/#dashboard?corpname=preloaded%2Fguangwai
15 https://www.sketchengine.eu/

16 http://tocfl.itc.ntnu.edu.tw:8080/
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used in Taiwan is still different from the Mandarin used in mail.1and China and widely taught
in teaching TCFL in terms of vocabulary and other aspects (Zhang, 2013).

(11) TOCFL learner corpus (NCU) V7

The TOCFL learner corpus constructed by National Central University also contains computer-
based written test data in traditional Chinese characters. Unlike the NTU version, it includes
multi-level grammatical error annotation. Its regional focus and reliance on examination data
limit its generalizability to other instructional contexts. However, like NTU, all the data is in
traditional Chinese, and the collection site is in Taiwan. As mentioned earlier, there are certain
differences between the Chinese used in Taiwan and mainland China (Lee et al, 2018).

(12) Chinese as a Second Language Oral Corpus [¥3E 25 5% D355k HE] '8

The Chinese as a Second Language Oral Corpus (CSLOC), developed by National Taiwan
Normal University, consists of spoken data collected through standardized oral proficiency
tests. It provides audio recordings and corresponding transcriptions that preserve learner output
without correction or annotation. The corpus primarily represents advanced learners but since
the corpus is collected in Taiwan, the learners all have a strong Taiwanese accent, and the
transliteration is also carried out in traditional Chinese characters.

(13) The COPA corpus'®

The COPA corpus is a small spoken learner corpus consisting of dialogue recordings and
uncorrected transcriptions produced by university students learning Chinese. While it preserves
natural learner speech, it lacks annotation and search functionality, at present users can only
browse one by one, it does not support retrieval (Zhang, 2009).

(14) The HKPU corpus?’

The HKPU corpus is a small multimodal corpus combining video recordings with transcribed
learner speech. Data were collected through structured narrative retelling tasks, with no error

correction or annotation applied. The corpus is primarily suited for qualitative analyses of

17 https://L1p.ee.ncu.edu.tw/resource/tocfl.html

18 http://140.122.83.243/mp3c/?

19 https://sla.talkbank.org/TBB/slabank/Mandarin/COPA
20 https:/sla.talkbank.org/TBB/slabank/Mandarin/HKPU
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learner speech production. This corpus is included in SLABank?! together with the COPA
corpus.

(15) Chinese Character Writing Errors for Second Language Learners Corpus [ i52%
E DR EEERERE]?

The Chinese Character Writing Errors for Second Language Learners Corpus focuses on
handwritten Chinese character data collected through dictation tasks. This corpus is more like
a small data set. Because of the Chinese character input method (non-existent typos cannot be
typed directly), the corpus only contains picture samples, and the sample size is very limited.
(16) Bimodal Italian Learner Corpus of Chinese?

The Bimodal Italian Learner Corpus of Chinese (BILCC) was developed to investigate Italian
learners’  acquisition of the Chinese cleft construction “#&...[Y) (shi...de)” . It integrates
written and spoken learner data alongside native-speaker control data. The corpus is relatively
focused in scope and is designed to address a specific acquisitional research objective, namely
the development and use of the “/&...[f)” construction by Italian learners of Chinese. The
corpus is accompanied by rich metadata, and the annotation methods include error annotation
and pragmatic annotation, especially for learners’ inappropriate use of the structure “J&...I¥]
(shi...de)” (lurato, 2023, 2024).

(17) Chinese Interlanguage Speech Multimodal Corpus for Intelligent Speech Teaching
(T8I T B RETE & BRI DUE B E T S ESTER

The Chinese Interlanguage Speech Multimodal Corpus for Intelligent Speech Teaching
(CISMCIST) comprises several sub-corpora related to learner speech and pronunciation
training. Although labeled “multimodal,” most components consist primarily of audio data,
with limited natural learner output. Its primary orientation is toward speech technology and
instructional applications rather than interlanguage development analysis. This corpus is not

publicly available at this time.

21 https://slabank talkbank.org/

22 https://ccw.eduhk. hk/

23 Currently not open to the public, so no related links
24 Currently not open to the public, so no related links
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2.3.2 Comparative summary of the reviewed corpora

The evaluation and comparison of existing Chinese interlanguage corpora can be conducted
from three complementary perspectives. The first one is corpus design (see Table 2.1), which
examines the overall configuration of each corpus, including its modality, longitudinal or cross-
sectional nature, accessibility, and search interface; the second is corpus data (see Table 2.2),
which summarizes the types of learner data (written or spoken), corpus size, task topics, and
information on learners’ backgrounds such as native language and proficiency level; and,
finally, corpus processing and annotation (see Table 2.3), which focuses on transcription
practices—mainly for spoken data—as well as annotation methods and standards. The
following section provides a comparative summary of the seventeen reviewed corpora based

on these three analytical dimensions.

Table 2.1
Design approach in the 17 analysed corpora
Corpus Media Cross- Availability | Retrieval method
sectional/longitudinal

HSK DEC | multimedia | Cross-sectional Open Online

CIC unimedia Cross-sectional Open Online

YACLC unimedia Cross-sectional Open Available for
browsing

CCMCCEA | multimedia | Cross-sectional Open Online

C

JCLC unimedia Cross-sectional No -

LCSCC unimedia Cross-sectional Open Available for
browsing

MuSSeL multimedia | Cross-sectional No -

NUCISC unimedia Longitudinal Open Online

GWLCLC | unimedia Cross-sectional Open By using Sketch
Engine

TOCFL unimedia Cross-sectional Open Online

(NTU)

TOCFL unimedia Cross-sectional Open Available for

49



(NCU) browsing
CSLOC multimedia | Cross-sectional Open Online
COPA multimedia | Cross-sectional Open Available for
browsing
HKPU multimedia | Cross-sectional Open Available for
browsing
CCWESLL | unimedia Cross-sectional Open Available for
C browsing
BILCC multimedia | Cross-sectional No -
CISMCIST | multimedia | one sub-corpus is No -
longitudinal

The comparison of corpus design features in Table 2.1 reveals a structural imbalance in current
Chinese interlanguage corpus construction when multimodality and multimedia are
distinguished as separate dimensions. From a linguistic perspective, most corpora remain
unimodal, focusing exclusively on either written or spoken learner production. Corpora that
integrate both written and spoken data—that is, genuinely multimodal corpora—are relatively
rare.

At the technical level, however, the use of multimedia formats is more widespread.
Several corpora incorporate audio recordings, video materials, or scanned handwritten images
alongside textual representations. Yet in most cases, these multimedia resources serve as
alternative representations of a single modality rather than as parallel manifestations of
different types of learner production. As a result, the presence of multimedia data does not
necessarily entail multimodal linguistic coverage.

Another prominent design feature is the dominance of cross-sectional data collection.
Only a very small number of corpora incorporate longitudinal components, while the majority
provide static snapshots of learner performance. This tendency limits the extent to which
existing corpora can support analyses of interlanguage development over time, particularly
across different modalities.

Finally, although many corpora are nominally open to the public, access conditions and
retrieval functionality vary substantially. Fully searchable online interfaces remain limited, and
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several corpora are accessible only through browsing or download, which constrains their

usability for systematic research and pedagogically oriented applications.

Table 2.2
Data types in the 17 analysed corpora
Learner’s Learner’s
Corpus | Modality Size Data source L1 proficiency
level
HSK written 4.42 million test diverse diverse
DEC words composition
CIC multimodal | 23.67 million daily diverse diverse
words homework
and exam
text
YACL | written 32,124 computer- diverse diverse
C sentences based
composition
CCMC | written 5 million tokens | daily diverse diverse
CEAC composution
and
classroom
writing tasks
JCLC | written 6 million tokens | exam texts diverse diverse
and daily
homework
LCSCC | spoken 220792 words L1-L2 English intermediate
conversation
MuSSe | spoken 111267 words oral interview | English diverse
L test
CCNUI | written 3 million words | compositions | no no information
C informatio
n
NUCIS | spoken 2 million words | natural diverse diverse

%5 orginal data size, without annotation
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C conversion
GWLC | multimodal | 1.2 million examinations | diverse diverse
LC tokens and tutorials
TOCFL | written 1,5 million computer- diverse diverse
(NTU) tokens based test
TOCFL | written 1 million computer- diverse diverse
(NCU) characters based test
CSLO | spoken 773000 oral English, advanced
C characters proficiency Japanese

test and

Korean

COPA | spoken no information | dialogue diverse diverse

recording
HKPU | spoken no information | story retelling | English diverse
CCWE | written no information | dictation test | Vietnames | diverse
SLLC e
BILCC | multimodal | 57600 open-ended | Italian diverse

characters tasks

CISMC | spoken no information | no diverse diverse
IST information

Table 2.2 highlights several general tendencies in the composition of learner data across the
reviewed corpora. With respect to modality, written-only and spoken-only corpora are equally
represented, whereas corpora integrating both written and spoken learner data remain relatively

limited. This separation of modalities constrains the extent to which relationships between

different aspects of learner performance can be examined.

Regarding data sources, examination-based data constitute a substantial proportion of
existing corpora, particularly in writing datasets. Such data are produced under time-
constrained and evaluative conditions, which may shape learner language production in both
writing and speaking. While these settings ensure standardization and comparability, they differ

from language use in more relaxed instructional or communicative contexts. Interlangage data

collected outside testing conditions therefore remain relatively limited.
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Learner coverage also shows an uneven distribution. Most corpora include learners from
multiple L1 backgrounds and proficiency levels, reflecting an orientation toward broad
representativeness. However, corpora focusing on a single L1 group are relatively rare, this

design tendency limits the scope for detailed, L1-specific analyses of interlanguage

development.

Table 2.2

Data processing in the 17 analysed corpora

Corpus Transcription Annotation

HSK DEC preserves errors error annotation

CIC preserves errors language information annotation+error
annotation

YACLC no transcription®¢ Fluency annotation+error annotation

CCMCCEAC preserves errors error annotation

JCLC no information only know that there is no error annotation

LCSCC corrected transliteration No annotation

MuSSeL unknown unknown

CCNUIC unknown No annotation

NUCISC preserves errors No annotation

GWLCLC corrected transliteration No annotation

TOCFL (NTU) | no transcription®’ No annotation (but with correction)

TOCFL (NCU) | no transcription®® error annotation

CSLOC preserves errors No annotation

COPA preserves errors No annotation

HKPU corrected transliteration No information

CCWESLLC no transcritpion No annotation

BILCC preserves errors Pragmatic annotation + error annotation+
syntactic annotation

CISMCIST no transcription phonetic annotation

26
27
28

data is machine-readable text
data is machine-readable text
data is machine-readable text
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The comparison of transcription and annotation practices in Table 2.3 reveals substantial
methodological diversity across Chinese interlanguage corpora. While several corpora preserve
learner errors in transcription, others adopt corrected or target-like representations, and a
number of corpora do not provide transcription at all. This lack of consistency complicates
cross-corpus comparison and limits the reusability of learner data for interlanguage-focused
analysis.

Annotation practices show an even greater degree of variation. Error annotation is the
most commonly implemented annotation type, but it is far from universal, and only a small
subset of corpora provide additional layers of linguistic or pragmatic annotation. Many corpora
remain entirely unannotated or provide insufficient documentation of their annotation

standards.

2.3.3 An evaluative look on existing Chinese interlanguage corpora

Although existing Chinese interlanguage corpora have substantially expanded the empirical
base for TCFL and SLA research, a synthesis of their design choices and documentation
practices reveals several recurring limitations that restrict broader research comparability and
pedagogical usability. This section synthesizes these common issues to identify directions for
improvement.

Media limitations and the need for richer data representation

Most existing Chinese interlanguage corpora rely primarily on text-based representations of
learner output. While textual data constitute an indispensable foundation for corpus-based
analysis, unimedia corpora tend to decontextualize learner language and cannot fully reflect
the complexity of language learning processes (Chen & Liang, 2010). This limitation is
particularly salient in Chinese language learning.

As discussed in Chapter 1, learners whose first language is alphabetic typically encounter
major difficulties related to character complexity, tonal contrasts, and grammatical structures
that differ substantially from those of their native language (Wei, 2018). From this perspective,
corpora that provide only electronic text offer an incomplete representation of learners’

developing competence. Ideally, Chinese interlanguage corpora should integrate picture data

54



that document handwritten performance as well as audio or video data that capture reading and
spoken production, thereby presenting a more comprehensive picture of the learning process.
The construction and analysis of multimodal Chinese interlanguage corpora therefore
constitute not only a useful extension of corpus linguistics, but also an important contribution
to research on Chinese teaching and acquisition. Direct observation of multimodal learner data
can help identify modality-specific factors affecting Chinese acquisition and provide empirical
support for multimedia teaching practices (Huang, 2015).
Temporal limitations: The scarcity of longitudinal data
A further limitation concerns the scarcity of corpora that track learner development over time.
As noted in previous research, longitudinal interlanguage corpus construction is time-
consuming and logistically demanding, and meaningful analysis can only begin after extended
data collection has been completed (Meunier, 2015). Additional challenges include participant
attrition, as learners may discontinue participation before the end of the collection period
(Meunier, 2021). These factors partly explain why longitudinal designs remain relatively rare.
From the perspective of interlanguage theory, longitudinal data are essential.
Interlanguage is inherently dynamic and continuously reorganized as learners progress, rather
than a static system observed at isolated points in time. Without longitudinal evidence, it is
difficult to observe developmental trajectories or to distinguish temporary fluctuations from
stable change. From an applied perspective, longitudinal corpora also allow researchers and
teachers to identify stage-specific patterns and to align teaching progression more closely with
learners’ actual developmental paths.
Limited L1-specific corpora and pedagogical relevance
Another common issue is the limited availability of L1-specific Chinese interlanguage corpora.
While multi-L1 corpora provide broad coverage and support cross-linguistic comparison, they
offer a less reliable basis for identifying difficulties characteristic of particular learner groups.
L1-specific corpora can support the design of country-specific syllabi, teaching materials, and
learner dictionaries by providing stable, multidimensional baseline data (Gan & Zhang, 2005).

They also make it possible to develop annotation norms that are tailored to the recurrent error
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patterns of a specific learner population, thereby avoiding the risk that pedagogically
meaningful individual differences are obscured by overly general coding schemes (Hu, 2018).

As Nesselhauf (2004) emphasizes, it is important to understand not only what native
speakers typically produce, but also the typical difficulties experienced by particular learner
groups. For this reason, native or in-house learner corpora have been strongly recommended
as tools for addressing the specific language problems of defined learner populations
(Mukherjee & Rohrbach, 2006; Seidlhofer, 2002).

Learner proficiency classification and data distribution

Current Chinese interlanguage corpora also vary considerably in how learner proficiency is
defined and operationalized. Some corpora adopt external frameworks such as the Common
European Framework of Reference (CEFR). Others rely on institutional criteria such as years
of study, which can only serve as a rough proxy for proficiency and may obscure substantial
individual differences. Although official proficiency tests such as the HSK offer a more
standardized basis for classification, they are not universally available or compulsory,
particularly for learners studying outside China.

The lack of consistent proficiency criteria makes it difficult to align learner groups across
corpora or to interpret observed differences as developmental rather than methodological.
Moreover, existing corpora tend to contain a disproportionate amount of data from intermediate
and advanced learners. Examination-based corpora, for example, often include only advanced-
level writing samples, while learners who can produce coherent written texts in Chinese have
typically already reached at least an intermediate level (Zhang, 2008; Ren, 2010). In addition,
many corpora are constructed in China and draw on international students studying at Chinese
universities, whose exposure to the language and learning environment differs substantially
from that of learners in non-Chinese-speaking contexts. Greater attention to beginner learners
and to learners studying outside China is therefore necessary to achieve a more balanced
representation of Chinese interlanguage development.

Task design, data sources, and authenticity

Biases related to task design and data sources further constrain the interpretability of existing
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corpora. In many cases, learner data are derived partly or exclusively from examinations.
Although examination data represent genuine learner output, they are produced under time
constraints and specific evaluative conditions, which may influence learners’ language use
(Yang & Hui, 2002). In addition, examination materials are often subject to restrictions on
publication in order to preserve the integrity of teaching and assessment practices (Zhang,
2010). At the same time, in the current context of widespread access to machine translation and
Al-assisted writing tools, examination settings remain one of the few contexts in which learner
production can be reasonably assumed to be independent and minimally mediated. This creates
a methodological trade-off: while examination data may lack naturalness, they offer a higher
degree of control over the authenticity of learner output compared to data collected in less
controlled environments.

Other corpora rely on computer-based input, where learners may use pinyin input
methods or external aids, including dictionaries, machine translation, or Al-assisted writing
tools, making it difficult to assess their actual character-writing ability. Task designs that restrict
learners to a single topic, such as story retelling, may also lead to lexical and structural
concentration, thereby limiting the range of observable language use. Homework-based data
pose similar concerns, as learners may consult external resources or receive assistance. While
such data are not inherently invalid, they require careful documentation and supervision to
ensure that learner output reflects independent production rather than assisted performance. In
practice, this can be achieved through a combination of measures, such as clearly specifying
task conditions, limiting or monitoring access to external tools during data collection, recording
the context and mode of production (e.g., timed vs. untimed, supervised vs. unsupervised), and,
where possible, triangulating data from multiple tasks or modalities. At the same time,
excessive control or pressure during data collection should be avoided so as not to distort
learners’ actual proficiency.

Inconsistencies in annotation and metadata practices
Annotation practices across Chinese interlanguage corpora remain highly uneven. A large

proportion of corpora provide unannotated raw data, while others restrict annotation to error
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tagging without incorporating broader linguistic information. Only a small number of corpora
combine error annotation with more comprehensive linguistic or pragmatic annotation. As
previous research has argued, focusing exclusively on errors risks overlooking learners’ correct
and developing language use. Extending analysis beyond error identification toward
performance-oriented or language-use analysis makes it possible to trace learners’
developmental trajectories more systematically (Sun, 1993; Zhang, 2010).

Metadata practices present additional challenges. Rich metadata are essential for
interpreting interlanguage data, given the wide range of variables involved in second language
acquisition (Myles, 2021; Callies, 2023). They also support comparability across studies and
facilitate cumulative research (Paquot et al., 2024). According to the metadata framework
proposed by Grange and Paquot (2017), interlanguage corpora should document not only
learner background information but also corpus design, task conditions, annotation procedures,
and transcription practices. However, many existing Chinese interlanguage corpora provide
only limited learner metadata and omit other crucial categories. In some cases, insufficient
anonymization of learner data further restricts corpus accessibility and reuse.

In sum, existing Chinese interlanguage corpora have laid an important empirical
foundation for research and teaching. At the same time, shared limitations—such as reliance
on text-only data, limited multimodal and longitudinal coverage, inconsistent proficiency
classification, task-related biases, and uneven annotation and metadata practices—continue to
constrain comparability and pedagogical applicability. Addressing these issues would enhance

the interpretability, reusability, and educational value of future Chinese interlanguage corpora.

2.4 Data processing of Chinese interlanguage corpora

2.4.1 Handwritten data processing in existing interlanguage corpora

According to the overview of 17 Chinese Interlanguage Corpora (CIC) presented in Chapter 1,
10 corpora contain written or written/spoken data. Four of them (BILCC, YACLC, TOCFL-
NTU, TOCFL-NCU) specify that their writing data are typed tex¢ obtained from examinations

or standardized tasks and thus do not involve handwritten processing. JCLC contains
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handwritten data; however, as the corpus is not currently publicly accessible, the available
information is limited to a related study (Wang et al., 2015), which reports that all data were
manually transcribed and that all errors were retained. The present section therefore focuses on
five corpora that explicitly include handwritten data, analysing how they handle transcription,
annotation, and correction, both in content and in formal representation.

CCICCCEA

Constructed by a team at Sun Yat-sen University, this corpus’s writing data is sourced mainly
from daily compositions and in-class writing tasks of international students at the university’s
School of International Chinese Studies and the Chinese Department. The core data includes
two modalities: scanned images of the handwritten text and the corresponding transcribed text.
Transcription Strategy:

The three sub-corpora adopt a consistent approach to preserve learners’ errors as much as
possible. The transcription strategy for incorrectly written characters evolved in two phases®:
Before 2016 - A character creation method was used, where researchers manually traced the
exact form of miswritten characters using TrueType software, embedding them as images into
the transcribed text. After 2016: The approach shifted to directly clipping image segments of
the erroneous characters from the scanned images and embedding them. This simplified the
procedure while maximally retaining the learner’s authentic handwriting.

Annotation System:

CCICCCEA features annotation schemes at the character, lexical, syntactic, discourse, and
punctuation levels. The first two sub-corpora mainly focus on single-character errors, while the
later one expanded to include lexical, grammatical, sentence pattern, discourse, and
punctuation errors, also providing word segmentation and part-of-speech (POS) labeling at the
syntactic level (though the specific algorithm is not disclosed, only the label set). In single-
character annotation, the corpus expanded beyond incorrectly written character and incorrectly
used character to include two intermediate types: 1Ll 7] ¥ (sibiézi, “similar but mistaken

character”) and AN # Vi 7 (buguifanzi, “non-standard character”) refers to a character that exists

29 see: https://cilc.sysu.edu.cn/static/mannual . pdf
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in the system but is written mistakenly, sits between a correct character and a miswritten one,
showing non-standard stroke or component proportions but remaining discernible.
Correction Presentation:
Correction information is partially provided, such as the correct character corresponding to
incorrectly written or the missing target word. However, its presentation form is complex, see
example 1:
(1)
LRIt <E>QS F/r M A H/m
Jintian/t <shi>QS wo/r de/u shéngrin

Source: CCICCCEA
The correct, supplemented word “s& (shi)” is enclosed in angle brackets, followed by the
annotation code “QS”. While this embedded structure is informationally complete, it
significantly increases the difficulty of both reading and automated parsing.
CIC-BLCU
Led by Professor Zhang Baolin at Beijing Language and Culture University (BLCU), this
corpus includes written and spoken data from various institutions. The writing data primarily
consists of examination essays and classroom writing tasks. As a unimodal corpus, CIC-BLCU
provides only the text transcription results without retaining the original handwritten scans.
Transcription Strategy:
The corpus adheres to the principle of “preserving errors” but often presents only the corrected
form, without simultaneously providing the original erroneous form. The text is entered
sentence by sentence to minimize interference with pedagogical application.
Annotation System:
CIC-BLCU’s annotation system spans ten levels, including character, lexicon, phrase, syntactic
component, discourse, style, rhetoric, punctuation, phonetics, and visual body language. The
annotation uses an inline embedded structure, where errors, comments, and corrected text are

mixed within the same document, see example 2 and 3.
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()
AT E AR BALECE I, 8 (2] [Cd] [4T#L]  [Cb 3T
JEItE, IR BRI E .
W6 zui bu xihuan gudnggao jit shi zai kan dianshi huozhé dianying de shihou, gudnggao [shil
[Cd] [ddluan 1 [Ch ddduan] juging, langféi shijian.

Source: CIC-BLCU
Here, “/& (shi)” in brackets should be deleted; “47#L (diluan)” is the corrected form, and “#7
7 (diduan)” was the original incorrect form.
3)
BATERM [ [Cq EVE S AEE D EIFHEAE, R SE.
Women zai dianshi [ 1 [Cq shang] kan gudnggao xiwang kan yigé zul hdo de dianshiju, kan
zui hdo de gushi.

Source: CIC-BLCU
The empty brackets «“ [] > indicate a missing word in the original handwritten text, which
should be inserted as “_I-” (in the content following the brackets). This approach ensures the
text’s completeness and computational tractability. However, the mixed structure reduces
readability and intuitiveness, requiring the reader to be highly familiar with the marking
scheme. It is difficult for non-expert users to distinguish the original text from the corrections.
GLCLC
Jointly constructed by Guangdong University of Foreign Studies and Lancaster University, this
corpus is searchable via Sketch Engine. Written samples come from examinations or routine
writing tasks.
Transcription Strategy:
The principle is faithful recording of the learner’s original output. Sections with miswritten
characters, or substitutions using Pinyin or foreign words, are fully preserved. If a character
cannot be typed due to stroke errors, it is replaced by the correct character with an attached

label.

61



4
H N % <orth>7F </orth>HL 5
Yourén ai <orth>kan</orth> dianying
Source: GLCLC

“% (kan)” is the correct character, and “<orth>...<orth>“ is the error correction marker.
However, the corpus’s definition of “erroneous characters” is vague, described only generally
as “characters with too many or too few strokes,” without further considering finer-grained
errors like structural faults or component misplacement. Furthermore, actual searches on
Sketch Engine do not reveal instances of error annotation, suggesting potential inconsistency
between documentation and practical implementation. While GLCLC prioritizes fidelity and
structured presentation in design, the lack of implementation transparency makes it difficult
for users to determine if errors are completely recorded.
HSK DEC
Organized by Cui Xiliang’s team at BLCU, the corpus uses HSK examination essays as its
source. Its distinguishing feature is its multimodal integration, providing handwritten scanned
images synchronously with the transcribed and annotated text.
Transcription Strategy:
HSK DEC strives for a faithful record of the original text, including traditional characters,
variant characters, and punctuation errors, while attaching the correct form when the original
cannot be typed. Nevertheless, the mixing of transcribed, annotated, and corrected text makes
both reading and processing challenging, see example 5 and 6.
(5)
I 2 MR EE AR T, ORAIEXUT Y E B {CD B35}, BT A A {CT-zy #}&i8
i TREP
Tongguo duo lidgotian néngli huxiang lidojie, bdozheng shuangfang de ziyou {CD de hua},
suoyou de daigou wenti {CJ-zy dou} hui zhujian xidoshi.

Source: HSKDEC

Here, “[fJ1%” in the curly braces is the content intended for deletion.

62



(6)
FREPAGE{CQ TR} ATl AN S BB N KR ILFI[B 5@ 5 )L AJ[BQ, 1{CJ-zhuy
=R
Yao jiejué daigou {CQ wenti} de hua jiu hé fumii huo ldorénjia zhdo gongtong [B tong] huati
shuo ji ju {BQ ,} { CJ-zhuy daigou}hui xiaoshi.

Source: HSKDEC
Here, “[al# (weénti)” in curly braces is the missing part added to the text. This multi-layered
nested annotation structure is rich in information but visually burdensome. As noted by Ren
Haibo (2010), if the symbol system is unfamiliar, the extracted text is difficult to restore to the
original or to conform to standard grammar, complicating automated analysis.

Overall, existing corpora demonstrate diverse approaches to the transcription, annotation,
and correction of handwritten data, reflecting different methodological priorities in corpus
construction. However, a comparative analysis reveals several areas where improvements are
needed, particularly when evaluated against established principles of corpus design, such as
transparency, consistency, usability, and extensibility (Leech, 1993; McEnery & Hardie, 2011).
e Lack of publicly available and operationalised data processing guidelines. A number of

existing corpora provide only limited documentation of their transcription and annotation

procedures, sometimes offering only label inventories without clear procedural guidelines.

This lack of explicit documentation reduces transparency and makes it difficult to assess

the reliability and reproducibility of the data. In corpus linguistics, well-defined annotation

protocols are considered essential for ensuring consistency both across annotators and
within the same annotator over time (McEnery & Hardie, 2011). Furthermore,
discrepancies between documented methods and actual implementation (e.g., GLCLC)
raise additional concerns regarding methodological reliability. This issue is particularly
critical for handwritten learner corpora, where transcription constitutes the primary
representation of the original data. In unimodal corpora lacking access to original images,
users must rely entirely on the transcription, making accuracy at this stage crucial for all

subsequent analysis.
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Redundancy in transcription representation. Some corpora (e.g., CCICCCEA) adopt
strategies that embed image fragments of erroneous characters directly within the
transcribed text in order to preserve visual authenticity. While this approach aligns with
the principle of fidelity to the original data, it also introduces redundancy when full scans
of the handwritten texts are already available. From the perspective of corpus usability,
such redundancy may increase cognitive load for users and complicate downstream
processes such as annotation, searching, and statistical analysis (McEnery & Hardie, 2012).
Effective corpus design requires balancing authenticity with clarity and efficiency,
avoiding both excessive embedding and over-simplification.

Limitations in readability and extensibility of text structure. As observed in corpora such
as CIC-BLCU and HSK DEC, the integration of transcription, annotation, and correction
within a single textual layer can reduce readability and hinder interpretability. The use of
densely embedded symbolic systems, while informationally rich, may increase processing
difficulty for users and reduce accessibility for non-expert researchers. From a design
perspective, such practices conflict with the principle of layer separation, whereby primary
data, annotation, and correction are maintained in independent tiers to enhance clarity,
interoperability, and extensibility (Ide & Romary, 2004). Moreover, mixed-layer
representations complicate the addition of new annotation levels (e.g., phonological or
multimodal layers) and increase the complexity of computational parsing. A multi-layered
architecture, in which different types of information are stored separately but remain

aligned, provides a more scalable and flexible solution for corpus development..

2.4.2 Spoken data processing in existing interlanguage corpora

Audio data within an interlanguage corpus can generally be categorized into two types based

on the task: reading-aloud data and spontaneous speech data. Currently, there is limited

research investigating the distinct characteristics of these two types of data in the context of

interlanguage. However, studies focusing on native speakers have revealed that different task

types lead to the presentation of distinct linguistic features in the resulting data (Liu & Li, 2002).

Therefore, the choice of audio type should be made strategically according to the specific goals
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of the corpus construction: Spoken data tends to reveal richer communicative features, while
reading-aloud data provides a more comprehensive reflection of the learner’s mastery of the
phonological and orthographic aspects of Chinese characters.

Based on the general review of Chinese Interlanguage Corpora in Chapter 1, ten corpora
involve audio data. The audio data types in these corpora are primarily natural dialogue,
monologue, and other forms of spoken data. Only CISMCIST involves data types related to
learners’ pronunciation practice. Although this does not directly correspond to the reading-
aloud data type in MICICL, its data processing methods are still valuable for reference.
CISMCIST
CISMCIST was developed by the Frontier Innovation Center for Language Resources at
Beijing Language and Culture University. It consists of six subcorpora classified by content:
monosyllabic, disyllabic, trisyllabic, quadrisyllabic, sentence, and discourse (Cao & Zhang,
2009, p.124). Among them, the Sentence Corpus and Discourse Corpus correspond to the data
types used in MICICL, and this section focuses primarily on these two components.

As CISMCIST is not yet publicly available, its data processing framework can only be
inferred from the published description (Cao & Zhang, 2009). The transcription and annotation
are performed synchronously within Praat, encompassing multiple tiers of information. For
instance, the sentence corpus includes nine annotation layers: Word, TPY (normalized pinyin),
I&F (initials and finals), Tone, C-PNT (critical points), Inton (intonation), Dura (duration), BI
(breaks/intervals), and Phona (phonation) (Cao & Zhang, 2009, p.128). The transcription
records the actual learner pronunciation (including errors), while annotations are inserted in
parentheses following the segment, without correction information. The transcription combines
Chinese characters and pinyin, where pinyin is rendered using segmental Latin letters with tone
numbers instead of diacritic tone marks. Some annotation symbols are used to represent

BC"’

prosodic or phonetic phenomena, such as indicating segmental lowering, and “.” also
marking segmental lowering (Cao & Zhang, 2009, p.126).
COPA, HKPU, and MuSSeLL

The COPA Corpus was jointly developed by the University of Nottingham Ningbo China and
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the Chinese University of Hong Kong. It contains recordings of around 120 Mandarin learners
in Hong Kong engaged in conversations with native speakers, comprising both audio and
transcribed text. The HKPU Corpus, developed by the Hong Kong Polytechnic University, is
a smaller spoken interlanguage corpus that includes narrative speech data from 14 adult
English-speaking learners and 6 native speakers of Chinese. The MuSSeL Corpus was created
at the University of Utah and covers six target languages, including Chinese, French,
Portuguese, and Spanish. The data comprise recordings from bilingual immersion classrooms
(children) and adult OPIc speaking tests. Both COPA and HKPU are part of the SLABank
within the TalkBank project, and their data follow the CHAT transcription standard?°. Although
MuSSeL is not part of TalkBank, it also adheres to CHAT conventions®'. None of the three
corpora include corrected speech, so they can be analyzed collectively.

All three corpora transcribe learner output using Chinese characters, while retaining
errors and disfluencies present in the original speech. Pauses and repetitions are systematically
annotated (e.g., “.” for a short pause, slashes for repetition). Fillers such as “um” or “M (en)”
are transcribed verbatim. Nonverbal sounds follow CHAT conventions (e.g., “&=laugh” for
laughter). For mispronounced words, the transcription first records the learner’s actual
pronunciation in numbered pinyin, followed by an annotation indicating the intended word.
Repetitions and pauses are marked with precise frequency and position information, while
fillers are transcribed in Chinese characters with a preceding marker indicating their non-
lexical nature. Segmentation criteria are not explicitly defined, and sentence boundaries are
inconsistently marked , sometimes with periods, sometimes with commas , and both using
English punctuation marks.

CLDESRISBC

Constructed by National Taiwan Normal University, CLDESRISBC is a multimodal corpus
containing both audio and transcribed text. The majority of learners in this corpus come from
Singapore with a prior Chinese language background and exhibit a high level of Chinese

proficiency. Consequently, they do not present many typical pronunciation issues with

30 see: https:/talkbank.org/Oinfo/manuals/CHAT.pdf
31 see: https:/12trec.utah.edu/learner-corpora/mussel/about-mussel.php
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individual words.

However, because the region of study is Taiwan, their pronunciation is not standard
Mandarin Chinese, but rather Huayu (Taiwanese Mandarin) with a pronounced regional accent.
In terms of transcription format, Traditional Chinese characters are used as the transcription
symbols. Punctuation is used extensively to represent oral features such as pauses and
repetitions. Overall, the corpus provides a comprehensive and authentic transcription of the
data. However, as it only includes data from advanced learners, there is no corresponding
information available regarding the handling of errors typically observed among non-advanced
learners. The primary goal of constructing this corpus was to study pragmatic and
communicative strategies in dialogue. Therefore, the annotation mail.1y focuses on pragmatic
aspects, with labels including such as feedback, guidance, topic management*2. No correction
information is provided.

LCSCC

The LCSCC corpus was primarily constructed by Lin Li at Massey University (Li, 2021). It
contains recordings of interview dialogues between 19 Chinese learners and 25 native
speakers.This corpus currently only includes transcription information, without any annotation
or correction data. It uses Simplified Chinese characters for transcription, but also incorporates
Latin letters in certain situations. For instance, filler words are transcribed using Latin letters
corresponding to their pronunciation. Since the pronunciation of ~“t@” (ff/4/'e)) is identical
in Chinese, and it is impossible to distinguish which character the learner intended based on
the audio, the unified form “TA” is used as a substitute. Repetitions and foreign words in the
audio are transcribed faithfully. The transcription process generally respects the authenticity of
the audio. Punctuation is not used to represent oral features like pauses, and general pauses are
not explicitly marked. However, the text is segmented between speaker turns, adopting the
convention established by Spoken BNC2014%3 (Love et al., 2017). While the transcription is
authentic, the absence of any marking means that only anonymization labels are used for

sensitive information where necessary.

32 see: https://wang-homer.idv.tw/language-data-exchange/%e5%88%86%¢c6%9¢%90%¢e6%a8%99%e8%a8 %98/
33 https://cass.lancs.ac.uk/cass-projects/spoken-bnc2014/
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NUCISC

The NUCISC corpus is a large-scale spoken interlanguage corpus organized and constructed
by Nanjing University. Currently, a 1.0 beta version is available for trial use. This corpus
provides transcriptions of natural dialogues and monologues between international students
and native speakers in a pure text format.The corpus lacks accompanying documentation
detailing its specific transcription and annotation strategies, meaning rules must be inferred
through browsing the data**. NUCISC uses Simplified Chinese characters to transcribe all
audio content. The transcription principle is similar to COPA and HKPU: the actual words
spoken by the learner are recorded verbatim, linguistic errors are preserved, and no corrections
are made.In the specific transcription process:Pauses in the learner’s speech are usually not
marked with special symbols, but punctuation marks are frequently used.Filler words such as
W (en) and Wi (e) appear frequently in the transcription, meticulously recording every
instance of learner hesitation.Repetitions are presented verbatim. Non-linguistic sounds (e.g.,
laughter, coughing) are generally noted by the transcriber in parentheses with a description,
such as “(%8)” or “("%MX)” to maintain text coherence.Foreign words (e.g., English) are also
transcribed faithfully. The corpus contains some annotation labels, such as [Y?-c] (see Figure
2.10), but the meaning of these labels is unclear since the corpus has not provided

corresponding documentation.

Figure 2.10
Data format in NUCISC (screenshot)

S: [IZIE, FHI1RZ. BAREERZHMSE ., BREEY?-cE, PENFHE=, BRIUERFIMEZ, FEE
[Y?-cl. BEERRHTT—F, RZER, RiK, BAKRHTFRILHEZ. 1B, RIUERZ[Y?-c], B— b,
MEXMHEERNG, RARSHNE, 219510, BRI\, BINARENEME. REE, RS EIEE
AR E, HRGERNAKSERT. T8I, TE21FR, RiF, REE. EHK=, RAMERS
WEAESRE, BiF, 2EH, {B2fFone pound, —REXRZSHMS ., HIZZMWAO, 2, BUMTFHAOR
INBBAA, FE2EKRN, HEZAERANMS, BRERSA, ERIET, RS ASRIEE, drinking culture
ZfRimportant, IE, {Rpopular, U, [ZWH]. HIE=MXEFR—. £Edinburg, 2EHHE=. B, ERE,
=RIF, BENRTW. B2, T2EE, M5BRI0B, FA2—=%, E11A3R4AB, RiK. ERAET, BEEE
B, [Y?-]]

Source: NUCISC

34 see: https://yuliaoku.hanyu123.cn/nju
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GCIC

As previously mentioned, GCIC contains data sourced from both writing and speaking
activities. Its spoken data is derived from oral examination content or everyday conversational
dialogues. The corpus uses Chinese characters as the transcription symbols, supplemented with
punctuation. Non-linguistic content, such as coughing, is also marked using parentheses. Due
to the absence of specific transcription documentation, the methodology can only be inferred
through observing the corpus samples. However, browsing the corpus data reveals inconsistent
transcription standards. For instance, filler words are sometimes transcribed using Chinese
characters (Example 7) and sometimes using Latin letters (example 8):

(7)

FreA, 3, WERTRLSESINGE.

suo yi , wo, én kéyi xuéxi2 hanyu .

Source: CIC-BLNU

(8)
um, FTPAI, um, REEVPELER .
um, suoyi wo, um, wo zhén xthuan a zhu zai Nanjing

Source: CIC-BLNU

Inconsistent handling is also evident in pauses:
(€))
FrlA3& um, FATLL um, FKATLL, FRATLL um, AT UL um B K 5 A A HEIX PR N30T
Suoyi wo um, wo kéyi um, wo kéyi, wo kéyi um, wo keyi um kan lai Nanjing hé Xianggdng zhe
liadng gé chéngshi .

Source: CIC-BLNU

(10)

A A —E——FT AR, W ——Ba ik, R AR T
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haiyou ta de —— en ——sudyi wo, a —— ala song shi, ald song de hen de chéngshi

Source: CIC-BLNU
Although the original audio is unavailable for reference, both sentences clearly contain multiple
pauses within the clause. However, the first sentence uses commas to mark pauses, while the
second uses the em dash (“——). Without transcription documentation, it is impossible to
determine whether this difference is due to the categorization of distinct pause types (e.g.,
varying duration) marked by different symbols, or simply the result of differing transcription
habits among transcribers. Furthermore, there is inconsistency in the treatment of numbers,
which are sometimes transcribed using Chinese characters and sometimes using Arabic
numerals. This lack of standardization inevitably affects subsequent corpus analysis and
retrieval. Similar to CIC’s handling of writing data, the transcription, annotation, and correction
are placed on the same layer, which leads to comprehension difficulties example 11).
(11)
W, FEE IR O [CdIrff, A8, £ E [] [CqBNURZ A, ERAEHEEA

[ [Cq RIZINERS, FrUlRIGEHESRE, W, rlhEREEEAZ 1,

eng, zai Zhongguo xuéxi de [shi] [Cd] shihou, wo xidng, zai Zhonggud [1 [Cq you] hén
duo rén, zouli zai Yinni yé you ) [Cq hén] dué de rén zouli, sucyi wé wo zoulii zou de hén

man, ng, suoyi Zhongguo gen Yinni cha bu duo yiyang.

Source: CIC-BLNU
In the example, the word “FJ™ in the first bracket is a spoken filler that should be deleted. The
second and third empty brackets indicate a missing word, but this can misleadingly suggest a
pause to the reader.
GLCLC
The spoken transcription scheme for this corpus is similar to that of NUCISC. It uses Chinese
characters as the transcription symbols and adds appropriate punctuation based on semantics.
Repetitions and filler words are transcribed as they actually occur. It is unclear whether the

absence of any signs of pronunciation hesitation or errors concerning individual words and
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characters is because the included learners are all highly proficient. However, the corpus does

not mark any pauses or pronunciation errors. Furthermore, it provides no annotation or

correction information.

BILCC

The spoken subcorpus of BILCC, developed by Iurato (2024) at Ca’ Foscari University of

Venice, follows the transcription conventions of LCSCC and applies orthographic transcription

to spoken Chinese data. It includes the Pinyin romanization of each Chinese character, followed

by an English translation of each word and a full-sentence translation. For grammatical
morphemes, the standard abbreviations provided by the Leipzig Glossing Rules were used, with
some additions. Tags were also employed to mark foreign words or unclear items occurring in
speech, and punctuation marks were retained in the transcription. Regarding annotation, since

BILCC was designed to investigate Italian learners’ mastery of the fixed Chinese structure

shi...de (“7&...11]”), the annotation in the spoken subcorpus focuses specifically on certain

linguistic targets, such as the overuse or underuse of grammatical elements (e.g., the aspect
marker -/e).

Similar to handwritten data, there is currently no unified standard for the transcription
norms of Chinese interlanguage audio. In fact, the transcription process is often overlooked in
existing corpus development, with researchers primarily focusing on subsequent annotation
work. As pointed out by Li (2021), transcription is still not a core concern for most Chinese
spoken corpora research. Furthermore, existing corpora show significant variation in the
following aspects:

e Form of Transcription Content (Pinyin vs. Chinese Characters): The majority of corpora
opt to record the learner’s spoken output using Chinese characters to ensure readability
and semantic clarity of the results. This approach aligns with the orthographic norms of
Chinese as the target language, allowing readers to understand the corpus content without
needing to master special symbols. However, the “normalized” nature of Chinese
characters can mask pronunciation errors, thereby weakening the authenticity at the

phonological level. Only a few corpora (e.g., CISMCIST) partially utilize Pinyin for
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transcription. While character transcription enhances content readability, Pinyin
transcription offers a more detailed representation of phonetic features, making it
especially suitable for capturing pronunciation errors. Generally, for corpora focusing on
highly proficient learners (e.g., CIC), character transcription is reasonable due to the low
frequency of pronunciation errors. However, for corpora covering multiple proficiency
levels, Pinyin transcription may be more appropriate as it can more comprehensively
document phonetic variations.

Use of Punctuation Marks: Punctuation marks are fundamentally components of written
language and do not exist in spontaneous spoken discourse. However, with the exception
of the LCSCC corpus, most corpora artificially insert punctuation into the transcription to
delineate clauses. This practice raises concerns with respect to the principle of authenticity
in spoken language transcription, where prosodic and temporal features are ideally
represented based on the speech signal rather than imposed orthographic conventions
(McEnery & Hardie, 2011; Jones, 2021). While punctuation is often introduced to enhance
readability, it may obscure the underlying structure of spoken discourse by projecting
written language conventions onto speech data (Liu, 2022; Aggazzotti, Andrews, & Smith,
2024). As noted by Liu (2022, p. 27), transcription systems should aim to minimise the
use of written-language symbols and preserve the original characteristics of the audio data
as much as possible. From a corpus design perspective, an alternative approach is to adopt
dedicated annotation systems (e.g., time-aligned markers or symbolic tiers) to represent
pauses and prosodic features, thereby improving both the authenticity and analytical
precision of spoken transcription (Schmidt & Wdrner, 2014; Wang & Wang, 2024; Brill &
Smith, 2024; Lukes et al., 2024).

Marking of Pauses and Repetitions: Existing corpora generally do not measure pause
duration with precision, instead using simple symbols or punctuation to denote pauses.
Furthermore, the symbolic systems are not consistent across different corpora, and
inconsistencies can exist even within the same corpus. In addition to unnatural pauses,

learner speech frequently features various repetitions. These repetitions differ from

72



rhetorical repetitions in native speech; they typically stem from factors of disfluency, such
as unfamiliarity with pronunciation or difficulty in lexical retrieval. As Hu and Wang (2011,
p. 4) noted, these phenomena reflect both the learner’s thinking process and their speaking
fluency, making them valuable for research and necessitating their retention in the
transcription. Most corpora adopt a verbatim repetition transcription method, faithfully
presenting the original audio content, which is a commendable practice.

Handling of Filler Words: Filler words (e.g., "% (én), Y& (¢&)) are common non-lexical
components in spoken language, and their method of recording directly affects the corpus’s
operability and visualization. Most corpora choose to record every instance of a filler word
to fully reflect the frequency of learner hesitation and pausing, which is highly valuable
for analyzing language proficiency. However, overly detailed rules for transcribing fillers
can burden both transcribers and users. Functionally, whether the vocalization is “en” or
“a,” the pragmatic function remains the same—reflecting learner disfluency. Love (2017)
suggested that phonetic differences in fillers often lack substantive meaning, allowing for
the adoption of simplified strategies. From an operational perspective, requiring
transcribers to precisely distinguish every filler variant in spontaneous dialogue is time-
consuming and difficult to standardize. Andersen (2016, p. 343) advised that to enhance
consistency, the annotation of such features should be limited to a “reasonably minimal
set,” such as using a unified symbol to represent all filler words.

Annotation of Non-Linguistic Content: Spoken corpora often contain non-linguistic
elements such as laughter and coughing. While some corpora choose to retain this content,
its reflection of the learner’s linguistic ability is limited. Corpus recording should balance
authenticity and economy; excessive non-linguistic annotation adds to the burden of
construction and use. However, the learner’s real-time interaction with researchers during
the speaking task (e.g., questions or explanations) should be retained. Although this
content is not part of the interlanguage output, it reflects the difficulties the learner faces

in comprehension or expression. For example, they may switch to English or another
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language to seek clarification, and this information aids in the comprehensive assessment

of their language proficiency.
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Chapter 3 Corpus Design and Data Collection

3.1 Chapter overview

Building on the review of existing Chinese interlanguage corpora in Chapter 2, which identified
a gap between corpus construction and pedagogical needs, this chapter presents the design and
implementation of MICICL (Multimodal Interlanguage Corpus for Italian Chinese Learners),
a multimodal interlanguage corpus developed for Italian native speakers learning Chinese.
Designed with a clear pedagogical orientation, MICICL integrates multimodal learner data—
including handwriting, reading-aloud, and aligned transcriptions—to systematically capture
Italian learners’ Chinese learning performance across multiple dimensions and to provide
empirically grounded evidence for corpus-based teaching and learning.

Section 3.2 introduces the design principles and overall framework of MICICL, detailing
its modalities, data types, and annotation structure. Section 3.3 reports the ethical review and
approval process, outlining measures for participant consent, data anonymization, and secure
storage. Section 3.4 describes the pilot study conducted to test the feasibility of data collection
and annotation procedures and the subsequent refinements made to the corpus design. Section
3.5 presents the main study, including participant recruitment, metadata collection, and the
scope and timeline of language data collection, which together form the basis for the data

processing and analyses in the following chapters.

3.2 Corpus design
In learner corpus research, corpus design is typically guided by a set of core criteria, including
learners’ language background, data type and modality, and the temporal structure of data
collection (Granger, 2008; Granger, Gilquin, & Meunier, 2015; Tracy-Ventura & Paquot, 2021).
Following these widely adopted design principles, MICICL is characterized along the
following dimensions.

With respect to learners’ language background, MICICL exclusively includes data from

L1 Italian speakers. In terms of data type and modality, the corpus comprises handwritten data
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produced in natural learning contexts, together with corresponding reading-aloud data. These
tasks yield three aligned data modalities—image, audio, and text—allowing for multimodal
analysis of learners’ written and oral performance. Regarding its temporal structure, MICICL
combines longitudinal and quasi-longitudinal characteristics, reflecting both repeated
observations of the same learners and the practical constraints of classroom-based data

collection. The following sections elaborate on each of these design features in detail.

3.2.1 L1 background

As said in Section 1.1.2, studying the interlanguage of a single native language group helps to
reveal the specific mechanisms by which L1 transfer impacts Chinese language acquisition.
However, most existing Chinese interlanguage corpora (see Section 2.3) are designed to be
multi-L1, with mixed native language backgrounds. This complexity makes it difficult to reveal
the systematic transfer patterns exhibited by a particular L1 group in their Chinese learning,
both at the theoretical and empirical levels. Consequently, this study clearly defined the native
language boundary during the corpus construction phase, recruiting only Italian native speakers
to participate in data collection. All participants came from Chinese language programs at
University of Bologna, covering multiple stages of learning duration and proficiency. This
design ensures the homogeneity and comparability of the corpus, providing a solid foundation
for analyzing the characteristics of Chinese acquisition by Italian native speakers.

The L1-specificity of this corpus is valuable for several reasons. It helps to systematically
reveal the typical error patterns of Italian native speakers in Chinese learning. This will not
only deepen the understanding of cross-linguistic transfer mechanisms but also provide
empirical reference for teaching Chinese as a foreign language, allowing teachers to design
more targeted instructional content and strategies. Furthermore, this choice offers a comparable
reference framework for cross-linguistics contrastive studies. In the future, by contrasting this
corpus with corpora from other L1 groups, researchers can further investigate the role of

typological differences between native languages in Chinese acquisition.
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3.2.2 Data collection setting

The overarching principle followed during the data collection phase of this study was to

maximize the authenticity and naturalness of the learners’ language production.

As discussed in Section 2.3, some interlanguage corpora rely on data produced during
tests and examinations. However, such contexts may place additional pressure on learners
(Gilquin & Granger, 2015), potentially influencing their language production and affecting the
naturalness of the data. The present study sought to minimise, rather than eliminate, the tension,
anxiety, or strategic behaviour that may arise in formal assessment settings. To this end, no
standardized tests or explicitly test-like tasks were employed, and no strict time limits were
imposed during data collection. Learners were allowed to complete the tasks at their own pace,
while the researcher remained present.It is acknowledged that the data collection setting cannot
be considered entirely free of pressure, as the presence of the researcher and the task-based
nature of the activity may still influence learner performance. However, compared to formal
testing conditions, a non-assessment and untimed approach can help reduce performance
pressure and may yield data that more closely approximate learners’ typical language use.

To achieve this, the main part of the corpus was collected in a one-on-one format between
myself and the learner. Depending on the participant’s location and schedule, the collection
process included both in-person and online video formats. The one-on-one approach provided
a degree of supervision, effectively preventing the use of external aids such as dictionaries or
online translation software, thereby minimizing the impact of technological interference on
language output. This setup not only ensured the authenticity of the corpus but also better
reflected the learner’s true mastery of character form memory and phonetic retrieval when
lacking external support.

During the collection, I maintained a relaxed and informal atmosphere to further reduce
the learners’ language anxiety. Before formally starting the task, I typically engaged in a brief
exchange with the learner, introducing the study’s aims and procedures or casually chatting
about everyday topics to help them relax. I explained to the learners that this was not an

examination or grading activity, and the results would not be linked to their academic
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performance. In the writing phase, participants completed the text independently on paper. In
the reading phase, they were invited to read the text they had just finished writing. Throughout
the entire process, I did not offer any form of guidance or correction on the learners’ language
production, providing only technical or operational instructions when necessary. My role was
limited to task instruction and process supervision, not intervention in the linguistic content.
This non-interventionist collection method ensured that the corpus maximally reflected the
learners’ natural and independent language processing, avoiding the influence caused by
researcher involvement.

Furthermore, considering the balance between corpus coverage and quantity, this study
also collected a small amount of data completed under unsupervised conditions, including some
learners’ classroom assignments and independently completed writing or reading texts.
Although this type of data was not collected under researcher supervision, it still holds a certain
degree of representativeness and helps supplement tasks that individual learners were unable

to complete.

3.2.3 Data collecting tasks

To capture learners’ interlanguage performance across writing and reading modalities, each
data collection session in MICICL consisted of two tightly linked tasks: a handwritten task
followed by a reading-aloud task based on the learner’s own written output.

In each session, participants were first asked to complete a handwritten task, producing a
short written text in Chinese in a classroom setting under supervised conditions, without access
to external aids such as dictionaries or digital tools. Immediately after completing the writing
task, they were asked to read aloud the text they had just written. Both tasks were conducted
individually and recorded separately, yielding aligned handwritten images, reading-aloud audio,
and corresponding transcriptions.

The choice to collect handwriting rather than typed data was made to more authentically
reflect the learner’s actual mastery during the Chinese language acquisition process. Chinese
writing involves the interaction of orthography, phonology, and semantics, with relatively

opaque form—sound correspondences compared with alphabetic writing systems (Zhang & Min,
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2019).Therefore, in Chinese learning, the promotion of writing ability by reading is not as
significant as it is in alphabetic languages. Conversely, the process of writing Chinese
characters requires the learner to establish coordination between visual attention and sensory-
motor activity. This process helps to form a visual-spatial memory with motor-memory traces,
thereby providing additional support for the activation of visual information during character
recognition. It is thus evident that writing holds a central position in the process of Chinese
character learning and reading development (Cao et al., 2013; Guan et al., 2011).

Although some Chinese interlanguage corpora choose to include typed texts (see Section
1.2), I believe that the technical intervention in typing input masks the learner’s true level of
orthographic knowledge mastery (as discussed in Section 1.3.2). Therefore, the decision was
made to collect handwritten data to more effectively present the learner’s authentic
interlanguage performance in Chinese character acquisition. Existing studies have shown that
handwriting practice is more effective than typing in promoting the orthographic-semantic
mapping of Chinese characters and improving long-term memory retention (Guan et al., 2011,
2015; Zhang & Li, 2010). The interview results of Zhang & Min (2019) also indicated that
learners generally believe that handwriting aids in memorizing Chinese characters.

Building upon the collection of learners’ handwritten data, this study further included a
reading task to demonstrate the correspondence between the learner’s character-sound and
character-form knowledge.

If the handwritten data reveals the learner’s mastery of character structure and
orthographic knowledge during the writing process, the reading-aloud data is designed to
examine their ability to reproduce these written units at the phonetic level. In other words, the
reading corpus complements the aspects that the handwritten corpus cannot reflect, namely,
the learner’s true state of “can they read what they can write” .

Compared to a free oral conversation task, the reading task offers higher controllability
and comparability. In oral communication, a learner’s language output is often influenced by
communication strategies, pragmatic goals, and other factors, making their phonetic

performance highly context-dependent and variable. In contrast, the reading task requires the

79



learner to convert written symbols into speech output, which can more accurately reflect their
cognitive processing in orthography—phonology mapping under controlled conditions.
Furthermore, the reading task in this study did not require learners to read a standardized
text; instead, they were asked to read the text they had personally written. The innovation of
this design lies in its ability to more effectively reveal the gap between a learner’s ability to
write and their ability to read. Through this one-to-one writing-reading correspondence, this
study can further explore learners’ phonetic decoding errors in self-produced materials, thereby

observing their interlanguage performance during the cross-modal learning process.

3.2.4 The modalities and media of the corpus

Following the previous section’s introduction to the data collection methodology, this section
clarifies the modal organization of the corpus by distinguishing learners’ language modalities
from the data formats and processing procedures adopted during corpus construction. At the
level of learner modality, MICICL includes two primary modalities: written modality
(handwriting) and spoken modality (reading aloud). These constitute the core language data
produced by learners. At the level of data formats (or media), the corpus represents these
modalities using three formats: image data for handwritten texts, audio data for reading-aloud
recordings, and text data derived from the transcription, annotation, and correction of both
written and spoken modalities. This separation ensures a clear distinction between learner
modalities, data representation, and subsequent processing within the corpus architecture.

In the corpus construction phase, all learners’ writing data and reading-aloud data
underwent systematic transcription, annotation, and correction. The transcription process
involved converting the learner’s handwritten text and reading content into machine-readable
text formats to facilitate unified management and analysis. Subsequently, the transcribed text
was subjected to multi-layered annotation, and the annotated data was then completed with
error corrections. This process ensures the retrievability of the data, making the corpus both
capable of retaining the characteristics of the original output and operable for analysis.

In the final presentation stage, the corpus will showcase data in three formats:
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1. Images: Scanned images of the learner’s handwritten texts. These fully preserve
handwritten features, correction traces, and spatial layout, providing an intuitive basis
for writing analysis and orthography research.

ii. Audios: Recording files of the learner reading the text they personally wrote. This is
used for phonetic analysis and cross-modal comparison.

iil. Texts: Text files generated from the transcription, annotation, and correction of the
first two types of data. This is used for the analysis of linguistic structure and error
patterns.

It should be noted that although the corpus design is multimodal, the reading-aloud data was
collected using only audio recording, not video recording. While video corpus can present non-
verbal information such as facial expressions, gestures, and gaze, which is valuable for
studying pragmatic interaction or multimodal communication, the core focus of this study is
the language acquisition process itself. Specifically, the focus is on the learner’s mastery of the
Chinese grapheme—phoneme mapping (sound-form correspondence) during the writing and
reading tasks, not on non-verbal behavior. Audio data is sufficient to fully reflect the learner’s
phonetic features and pronunciation patterns, while avoiding the complexities associated with

video recording in terms of privacy protection, storage volume, and technical processing.

3.2.5 Longitudinal and quasi-longitudinal

In terms of the temporal dimension design of the corpus, this study adopted a combined
approach of quasi-longitudinal and longitudinal methods, aiming to address both group
developmental trends and individual dynamic changes.

A quasi-longitudinal corpus is typically composed of data from learners at different
proficiency levels, and can be used to analyze systematic differences and developmental
patterns of the interlanguage across various proficiency stages (Granger, 2002). This study
collected data from learners at different proficiency stages and with varying lengths of Chinese
study, and categorized them into different proficiency groups for comparison. This design

allows for the revelation of linguistic feature differences across various learner stages through

81



cross-sectional comparison, providing rich evidence for analyzing the stage-specific patterns
of interlanguage development.

Concurrently, this study also adopted a longitudinal design, conducting data collection
11 times from the same group of learners over approximately 20 months. Although learner
attrition and re-recruitment issues meant that not all learners participated in the full time series,
a substantial portion of the longitudinal sample remains, capable of presenting individual
language development trajectories over a certain time span (see later in Section 3.5.3).

Regarding the collection method for longitudinal data, comparability of the corpus and
consistency of task design were maintained. The effectiveness of longitudinal corpus analysis
largely depends on the consistency of data sources and collection methods (Gass & Mackey,
2011). If different tasks or topics are used to elicit learner output at different time points, it
becomes difficult to distinguish whether language change is caused by the time factor or the
task factor. Therefore, this study sought to maintain consistency in task requirements and
procedures during each round of data collection, minimizing the interference of external
variables. However, completely repeating the same tasks could also lead to new problems:
early similar topics might affect later expression, and excessive repetition could diminish
participant interest and reduce data naturalness. Addressing this issue, the study referenced
Cao’s (2013) suggestion, adopting a cyclic rather than repetitive task design. This means
maintaining similarity in the task type but making moderate changes in the content, thereby
achieving a balance between comparability and authenticity.

It must also be noted that no research can definitively establish the time frame over which
a learner experiences a systematic qualitative leap. Language learning trajectories are highly
individualized (Tasker, 2018); a learner’s pace of progress is determined by their learning
methods, time investment, and language contact environment. In other words, even over a
period of 20 months, while learners may achieve development at different levels, this
development does not necessarily constitute a proficiency level shift. Therefore, adopting a
quasi-longitudinal comparison method during the data analysis stage remains rational—it can

broadly compare the linguistic features of learners at different proficiency levels, revealing
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group-level interlanguage development patterns, without being interfered with by individual
learning progress differences.

The combination of longitudinal and quasi-longitudinal approaches also offers the
potential for further investigation into the internal mechanisms of interlanguage development.
The quasi-longitudinal corpus helps us map the overall developmental differences across
proficiency stages at a macro level, while the longitudinal corpus allows us to observe
individual language evolution processes over a limited time span at a micro level. The two
methods complement each other: the former provides structured cross-sectional comparison,

and the latter offers dynamic longitudinal evidence.

3.3 Ethics and privacy considerations

3.3.1 Review documents and approval outcome

The construction and use of MICICL involve the collection of student handwritten samples,
audio recordings of their reading, personal information, and language learning background data.
These types of data contain sensitive or potentially identifiable information which, if
improperly handled, could lead to privacy breaches. Therefore, formal approval from the
relevant ethics body was required prior to the commencement of the study.

The ethical review for this project was conducted by the Ethics Committee (Comitato di
Bioetica®>) of the University of Bologna. Prior to data collection, the required documentation
was submitted to the Comitato di Bioetica of the University of Bologna, including the Research
Protocol (Richiesta parere Comitato Bioetica) and the Privacy and Informed Consent Form
(Privacy Informativa Generica Ricerca), both based on official institutional templates®S. Data
collection and processing procedures complied with the EU General Data Protection
Regulation (Regulation (EU) 2016/679)37 and the Italian Data Protection Code (D.Lgs.

196/2003, ss.mm.ii.), and informed consent was obtained from all participants. In addition, a

% https://www.unibo.it/it/ricerca/organizzazione-e-infrastrutture-di-ricerca/comitati-etici- 1 /comitato-di-bioetica

¥ Alma Mater Studiorum — Universita di Bologna. (2023). Privacy Informativa Generica Ricerca (ENG) [Information and
consent form]. Bologna: Comitato di Bioetica.

37 https://www.privacy-regulation.eu/en/article- 1 3-information-to-be-provided-where-personal-data-are-collected-from-the-
data-subject-GDPR.html
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Statement of Commitment (Dichiarazione di impegno) was signed by the supervisor and the
author, and the study was formally approved by the Ethics Committee (Estratto del Comitato

di Bioetica).

3.3.2 Compliance during data collection, processing, and application

During the data collection phase, two categories of data were gathered:
1. Students’ metadata, including personal information such as age and gender, and
language background information such as learning experience.
ii. Students’ language data, including handwritten samples and audio recordings, but
not personal images.
All data collection took place only after participants signed the Privacy and Informed Consent
form. When distributing the form, I emphasized that participants could ask questions at any
time to ensure they signed under conditions of full understanding. As the study follows a
longitudinal design, some learners participated multiple times. The consent form was therefore
signed only once, during the participant’s first session, rather than at every occurrence. All
signed documents were archived alongside the data as proof of compliance.

It is important to note that the data collection process consisted of two phases: a pilot
study and a main study. The pilot study was conducted to test the feasibility of the task
workflow and data collection procedures. Since the quality and applicability of the pilot data
could not be guaranteed beforehand, I informed participants that pilot data would be used only
for preliminary observation and not for constructing the final corpus. Nevertheless, all pilot
participants signed the same informed consent form.

Pilot data were not automatically incorporated into MICICL for compliance reasons.
However, some learners participated in both the pilot and the main study, and many of their
pilot samples met the standards required for the main study. To balance ethical compliance with
the goal of avoiding unnecessary data loss, I re-approached these learners during their first
session of the main study, explicitly asking—via written confirmation—whether they agreed
to include their pilot data in the final corpus and analyses. Only after receiving their renewed,

written consent were pilot data integrated into the dataset. This procedure preserved valuable
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data while ensuring full transparency, ethical legitimacy, and respect for participant rights.

During the data processing stage (including transcription, annotation, and correction),
handwriting and audio data were manually transcribed into machine-readable text. Strict
anonymization principles were followed. All real personal names in handwriting and audio data
were replaced with the tag [NM]. Fictional names (e.g., “Harry Potter”) and names not pointing
to identifiable persons (e.g., pet names) were preserved to maintain naturalness. This approach
minimizes privacy risks while maintaining the integrity and authenticity of the corpus.

During data application and dissemination, MICICL data are used for research analysis,
teaching material development, and academic publication. Given the inherent re-identification
risks of multimodal data—e.g., handwritten characteristics or identifiable voice signatures—
strict privacy protection measures apply across all scenarios. All data are subject to rigorous
anonymization and minimization, such as deleting signatures or personalized markings in
handwriting, muting or replacing spoken real names in audio, and replacing all names in
transcription with [NM]. The teaching materials use only short excerpts to avoid exposing
identifiable features. Future dissemination of the corpus will provide only strictly anonymized
versions of transcription, annotation, and correction files.

Although the ethics application explicitly addressed the potential for sharing anonymised
handwritten and audio data, the dissemination of multimodal data involving identifiable
features (e.g., voice) raises additional privacy considerations. In the present study, voice data
were not modified (e.g., through voice distortion), as all participants provided informed consent
for the use of their recordings under controlled research conditions. However, to minimise
potential privacy risks, a restricted access strategy was adopted. At the current stage, only
anonymised transcription and annotation data are made available through the corpus platform.
The original multimodal data (including handwritten images and audio recordings) are not
publicly downloadable. This decision is partly due to the lack of suitable platforms that support
view-only access without download functionality for sensitive multimodal data. Therefore,
access to the original data is granted only upon request for research purposes, under controlled

conditions and in compliance with the informed consent provided by participants.
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3.3.3 Data encoding, storage, and retention period

To guarantee data security and anonymization, the study established a dual encoding
mechanism:

First, at the identity protection level, each participant was assigned a personal code (01—
39) upon entering the database. This code was assigned based on the order of participation and
included an element of randomness, ensuring both uniqueness and preventing any direct link
to the participant’s real identity for external users.

Second, at the corpus level, each piece of data was assigned an independent data code
composed of five parts: the learner’s personal code, the number of times the learner participated,
the session number, the data collection time, and the data modality. This design ensures both
longitudinal and horizontal traceability of the corpus without including any personally
identifiable information. In all public dissemination and results presentation, citations
involving participants will use these codes instead of names, student numbers, or other personal
identifiers.

Regarding data storage, all electronic data are currently temporarily held by me on an
encrypted, password-protected hard drive, with regular local backups. Data is not uploaded to
public cloud services during the research phase to prevent unauthorized access or leakage. All
physical documents (including signed consent forms) are secured in a locked filing cabinet to
prevent unauthorized direct association between data and identity. It should be emphasized that
the statement in the ethical documents about data being “stored on the university server” refers
to the final ownership and legal responsibility residing with the University of Bologna. Post-
research, the data must be transferred to the university server or managed under the supervisor’s
guidance to meet long-term archiving and institutional monitoring requirements. The current
personal storage method is a transitional arrangement for the research phase and does not
violate the ethical document’s requirements.

Concerning the retention period, the Privacy Informativa Generica Ricerca explicitly
stipulates that participants’ language data will be retained for one year by default, extendable

to two years with explicit participant consent, after which it must be permanently deleted or
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subjected to irreversible anonymization. Documents related to ethical compliance (e.g.,
research protocols, approval decisions, consent form copies) must be retained by the
department for five years to satisfy audit and oversight requirements (Richiesta parere
Comitato Bioetica). It must be noted that these retention periods apply to original data that
could still be identified (e.g., full handwritten samples, unprocessed audio). Once data
undergoes irreversible anonymization—such as deleting or replacing names, removing
potentially identifying features, and de-individualizing voiceprints or handwriting—it no
longer constitutes “personal data” in the legal sense. Therefore, the data provided for external
corpus release and teaching materials will be the strictly anonymized version, which is not
subject to the 1-2 year retention limit and can be archived and publicly accessible online within
a compliant framework.

In conclusion, this research has fully accounted for the privacy risks and legal
responsibilities inherent in a multimodal corpus through its ethical application and
implementation. From the protocol and privacy statement to the commitment declaration and

final approval, all stages comply with regulatory and academic requirements.

3.4 Pilot study

3.4.1 Objectives of the pilot study

In the first half of 2023, I conducted a pilot study that included four stages: student recruitment,
informed consent acquisition, metadata collection, and language data collection. The main
purpose of the pilot study was to verify the feasibility of the data collection, test the rationality
of the procedure settings, and provide operational and institutional groundwork for the formal
data collection through a small-scale, complete rehearsal.
The main objectives of the pilot study included the following six aspects:
1. Preliminary Observation of the Teaching Context. The pilot study also served as a
classroom survey, aiming to understand the characteristics of the real teaching
environment and the learners’ language use. After obtaining permission from the

instructor, I audited classes and gave a brief presentation at the University of
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ii.

1il.

1v.

Bologna’s Chinese language program as part of the in-person participant recruitment.
This process not only improved recruitment efficiency but also allowed me to directly
observe the organizational models in classroom teaching, the balance maintained by
the teacher between Pinyin and character instruction, the methods used to provide
feedback on student writing errors, and the common difficulties students face in oral
expression. These observations provided empirical reference for the subsequent
corpus collection task design and corpus application research.

Verification of Procedure Feasibility. The construction of a multimodal corpus
involves multiple steps (task assignment, recording, etc.). The pilot study rehearsed
these steps completely to test whether the process was smooth, the time allocation was
reasonable, the operational burden was acceptable, and to identify potential technical
or organizational problems. This process provided the foundation for time planning,
technical configuration, and procedure coordination for the formal collection phase.
Testing the Task Design. The pilot study was used to examine whether the data
collection task design was practical. Although the initial plan was based on theoretical
research, the task’s difficulty level, clarity of instructions, time duration, and learner
engagement still needed empirical verification. The pilot phase helped observe
learners’ understanding and execution of the tasks during actual operation, thereby
judging the rationality of the task design at both the linguistic and operational levels.
Verification of Data Collection Formats. In addition to in-person collection, the pilot
study tested the feasibility of remote collection via the Teams platform, assessing the
audio quality, flow smoothness, and participant cooperation in an online environment.
The purpose of this step was to evaluate whether online collection could serve as an
effective supplement to in-person collection, ensuring the flexibility to handle cross-
campus or remote participants in the formal study.

Verification of Ethics and Compliance procedures. The entire process strictly adhered
to research ethics guidelines. All participants signed informed consent forms, and data

collection and storage followed the principles of anonymity. The purpose of this step
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was to check the completeness of the ethical procedures, identify potential omissions
in privacy protection and data management, and provide a basis for the formal ethics
application (see Section 3.3 for details).
Vi. Collection of Learner Feedback. During the pilot phase, every participant underwent
a brief interview after the data collection, primarily to understand their Chinese
learning experience, difficulties, and subjective experience with the task. This was
intended to evaluate the acceptability of the task design from the learner’s perspective,
provide reference for optimizing the content, instructions, and time control of the
formal collection tasks, and offer practical basis for the corpus application.
Overall, the pilot study provided the practical foundation and methodological guarantee for the
main data collection through observation of the teaching context, procedure testing, task
verification, online format rehearsal, and ethical procedure checking. It not only helped confirm
the technical and organizational feasibility of the data collection plan but also provided

empirical reference for subsequent corpus construction.

3.4.3 Pilot study data collection procedure

In this subsection I will provide a detailed account of the design and procedures for the three
processes: student recruitment, data collection arrangements, and the data collection process
(including obtaining informed consent, metadata collection, language data collection, and
participant feedback).

First, student recruitment. Due to ethical and privacy considerations, recruitment was
confined internally to the University of Bologna. Recruitment adopted a purely voluntary
registration and participation model, offering no monetary or academic credit compensation,
but only providing language feedback to students who requested it after the collection was
complete. In early 2023, I designed a project recruitment poster, posted it in public areas on
campuses, and shared it online via department faculty and social media. In February—March
2023, after communicating with and receiving permission from several Chinese teachers on
both campuses (Forli and Bologna), I entered the classrooms to introduce the project and

answer questions. Concurrently, I audited courses at different years to understand the teaching
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approach to Pinyin and characters, and the difficulties students faced in writing and speaking.
By the end of March 2023, a total of 55 students had registered to participate.

Second, data collection arrangement. In April 2023, I contacted each registered student
individually via email to confirm their willingness to participate and schedule a data collection
time. Participants could choose from three data collection methods: 1) an in-person one-on-one
meeting; 2) an online one-on-one meeting via the university’s Teams platform; or 3)
completing the form themselves. I encouraged them to attend the in-person meeting in the email,
as this was considered the best method (see Section 3.1); in fact, it was the most popular choice.
Students who were unable to attend in person could choose an online meeting or complete the
form independently.

Last, collection process. The data collection for the pilot study took place in April 2023.
Each participant completed the full procedure in a one-on-one, face-to-face or Teams online
meeting. The meeting included the following four steps:

Step1: Signing the Informed Consent Form (Approx. 5 minutes)

Before the meeting began, participants were required to read and sign the informed consent
form. Although the pilot study was launched before the ethics approval was finalized, research
ethics guidelines were strictly followed throughout. I explained to the participants the study’s
purpose, procedures, potential risks, data preservation methods, and their right to withdraw at
any time. After confirming their understanding, participants signed the informed consent form,
and I signed to confirm, with both parties keeping one copy.

Step 2: Metadata Collection (Approx. S minutes)

The consent form contained the basic information on the project, contact information etc., and
needed to be signed by each participant and myself, in two copies, each keeping one. After
signing up, participants needed to fill out a metadata collection form, including personal
information, language background and proficiency self-assessment.

Step 3: Language Data Collection (Untimed)

The writing task was completed on A4 white paper and saved as a PDF by scanning with a

mobile phone. The reading task was recorded simultaneously using a laptop and a mobile phone.
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Step 4: Feedback (Approx. 5-10 minutes)

After completing the language data collection task, I engaged in an exchange with the
participants to solicit their opinions. This included feedback on the data collection task: their
feelings about the difficulty and format of the task, expectations for the corpus, and potential
use scenarios. It also covered their daily Chinese learning situation: difficulties encountered in
daily study, forms of daily classes and exams, and methods for after-class practice and self-
study. This feedback was systematically recorded and serves as an important reference for

corpus application research.

3.4.3 Pilot study data collection content

The data collection content includes metadata collection content and language data collection
content.

For metadata collection in interlanguage corpora, standardized frameworks have long
been limited and heterogeneous across studies. Recently, more systematic proposals have
begun to emerge, most notably the learner corpus metadata schema proposed by Paquot et al.
(2024), which aims to harmonize metadata categories across learner corpus projects. The
design of MICICL’s metadata collection predates the publication of this schema and was
therefore developed independently, drawing on commonly adopted practices in learner corpus
research and corpus linguistics more broadly (Granger, 2002; McEnery & Hardie, 2011). In
MICICL, learner metadata is organised across three main dimensions: personal information,
language-related background, and language proficiency, reflecting standard distinctions in
learner corpus design. Personal information includes basic details such as name and gender,
while language-related background covers aspects such as the learner’s first language, home
language(s), and other languages acquired. Despite being developed independently, MICICL’s
metadata structure shows substantial conceptual overlap with the dimensions proposed by
Paquot et al. (2024), particularly with regard to learner background and proficiency-related
variables, allowing for potential alignment and comparison in future corpus integration or reuse.

As for student Chinese proficiency information, while Italian has the Common European

Framework of Reference for Languages (CEFR) for standardized proficiency assessment,
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research on Chinese is less common (Bowles et al., 2021), and Chinese currently lacks a
universally applicable, officially recognized standard for proficiency division. Although the
widely known HSK exam is the most frequently taken Chinese proficiency test (Peng et al.,
2021), it has been characterized as “a large-scale, high-stakes, and yet underrepresented
language proficiency test” (Yan & Lin, 2023, p. 4). It is difficult to use the HSK as a proficiency
reference for the students in this project because, firstly, it is not mandatory for Italian students,
so not everyone has taken it and has a score. Secondly, the design of the HSK exam itself is
questionable, as it only assesses listening, reading, and writing abilities for each level.
Candidates wishing to be assessed on speaking ability must opt for the separate speaking test—
the HSK Speaking Test (HSKK)—making the assessment incomplete. Therefore, during the
pilot study phase, I attempted to understand the learners’ proficiency through self-assessment.
The metadata collection form included a self-assessment of Chinese proficiency level, which
was a multiple-choice question with three options.

Figure 3.1

Metadata collection form used in pilot study of MICICL

Metadata collection form

O Male
Name and surname Gender [ Female
[J Ohter
Country of birth Mother tongue
Degree course
0 BA [J First year
Grade 0 MA [ Second year
[J PhD [ Third year
Home language
(the most commonly used language in daily life)
Whether you know other languages
(if so, what language and at what level)
How long you have been learning Chinese
Chinese level [J Can read Pinyin, cannot read independently without Pinyin;

can write Pinyin, but cannot write Chinese characters; can
speak complete sentences orally.

[J Able to read simple Chinese characters; able to write
simple Chinese characters (100-200); able to complete
daily conversations.

[J Able to read aloud fluently; able to write more Chinese
characters (300+); able to speak fluently and express one's
own opinions.

Whether you have been to China
(if so, for how long)
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In the pilot study, I divided the participants’ language proficiency into three levels: L (low), M
(middle), and H (high), based on their literacy level. Each multiple-choice option was a short
description of the level. Participants were to make their own choice and assess their own
language level. The final metadata collection form used in MICICL pilot study is shown in
Figure 3.1. All the participants filled the metadata collection form in English or Italian.

To ensure that the data collection tasks matched learners’ abilities and yielded more
targeted data, I implemented differentiated tasks in the pilot study. Based on learners’ self-
assessed proficiency in the metadata form, they were divided into three levels—Low (L),
Medium (M), and High (H)—and were assigned different tasks accordingly.

Furthermore, during classroom observations and the pilot study, several teachers and
students reported that learners at the initial stage of learning often lack the ability to write
Chinese characters and tend to rely mostly on Pinyin when writing. In light of this, I did not
require L-level learners to complete a handwritten task. Instead, I adopted an oral question-
and-answer format, during which they were allowed to draft their responses in writing;
however, these drafts were not included in the final corpus due to the predominance of Pinyin.
For M-level and H-level learners, I adopted the “writing-reading” multimodal chain described
in Section 3.1: learners first completed the writing task and then read aloud the content they
had written.

The specific language data collection task®® was as follows:

e L-level (Low Proficiency) Learners: this group was not assigned a writing task, only an
oral task. The task format involved answering simple questions, requiring complete
sentence responses. Questions included:

1. Please introduce your family.

2. Please tell us something about Chinese culture/festivals/traditions that you
know.

3. Choose one of the following questions and answer it:

= Please tell us about your favorite sport.

38 All the questions in the language data collection task were listed in English

93



= Please tell us about your favorite place.
= Please tell us about your usual hobbies.
e M-level (Medium Proficiency) Learners:
Learners in this group still had limitations in Chinese character recognition and writing
ability. The task required them to first write complete sentence answers and then read
them aloud. The questions were the same as those for the L-level, but they had to be
completed in written text form, and the content written had to be read aloud afterward:
1. Please introduce your family.
2. Please tell us something about Chinese culture/festivals/traditions that you
know.
3. Choose one of the following questions and answer it: favorite sport / favorite
place / usual hobbies.
e H-level (High Proficiency) Learners:
For learners who self-assessed as advanced, a more complex task was required to reflect
their higher language level. This group was required to complete free writing of over
150 characters. The topics were:
1. Please talk about your impression of China.
2. Please talk about your dream.
After completing the writing, the learners were required to read the text they had written aloud.

The recording was saved as the audio modality data.

3.4.4 Findings, problems, and adjustment strategies

The pilot study has shown that the overall process and data collection methods are feasible.
These procedures were therefore retained for the main study. In addition, the mixed data
collection approach used in the pilot study—combining face-to-face sessions, online sessions,
and self-completed tasks—was also shown to be viable. The level of interaction achieved in
online meetings was comparable to that of in-person sessions, and participants provided
positive feedback, indicating that remote data collection is feasible both technically and in

terms of participant experience. The data quality from self-completed tasks also met the
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required standards. Based on these results, the main study formally adopted the 3-method data
collection strategy. While maintaining face-to-face sessions as the primary mode, online
meetings and self-completed options were offered to learners located in other regions or facing
time constraints. This approach not only broadened participant coverage but also enhanced the
continuity and flexibility of subsequent longitudinal tracking.

However, the pilot study also revealed two design issues in the data collection content:
Firstly, language proficiency information collection. In metadata collection, the pilot phase
used learner self-assessment to determine language proficiency. This choice was made due to
practical limitations: the HSK exam is not mandatory in Italy, student coverage is low, and the
exam only tests listening, reading, and writing, lacking a speaking component, thus failing to
fully reflect actual language proficiency. However, in practice, the self-assessment showed a
clear bias. However, in practice, the self-assessment results showed clear signs of bias. Learners’
self-reported proficiency levels were not always consistent with several observable
performance indicators available during the pilot phase. For instance, some participants who
selected the Medium (M) level were able to engage in relatively fluent spontaneous
conversations in Chinese and to produce written texts with coherent structure and limited
lexical support. Despite these indicators of relatively advanced productive ability, these
learners tended to avoid self-identifying as High proficiency. As a result, self-assessment
responses led to a highly skewed distribution across proficiency groups: only 2 out of 30
participants classified themselves as High proficiency, while the majority clustered in the
Medium level. This imbalance reduced both the discriminative power of proficiency-based
grouping and the interpretability of proficiency as a metadata variable. To enhance the
objectivity of proficiency classification, the main study therefore adopted a more structured
questionnaire-based approach. Learners’ proficiency levels were derived from composite
numerical indices calculated from multiple variables, including length of Chinese study,
frequency of language use, and learning context, rather than from self-reported categorical
labels alone.

Secondly, in the initial stage of the study, a tiered task design was adopted for language
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data collection. In the pilot study, low-level (L) learners completed only oral tasks, whereas
intermediate-level (M) and high-level (H) learners completed reading and writing tasks of
varying difficulty. The original intention of this design was to prevent situations in which
learners were unable to complete the task due to insufficient writing ability, and to align task
demands with learners’ proficiency levels. However, practical outcomes revealed clear
limitations in terms of cross-sectional comparability. Specifically, the L group lacked “reading—
writing” data that could be compared with that of the M and H groups, making it impossible to
evaluate their output on the same dimension. Meanwhile, the writing texts produced by the H
group were significantly longer than those of the other groups, and such large discrepancies in
text length undermined consistency. In addition, the fundamental structural differences among
the three task types made it difficult to maintain uniformity in both the form and quantity of
the corpus.

For these reasons, the level-based task design was removed in the main study, and all
learners were assigned the same task. The task instructions explicitly stated that if learners
encountered characters they could not write, they could use Pinyin, English, or Italian as
substitutes. In fact, even when learners use Pinyin or foreign words, their writing samples still
possess research value, as these substitution patterns reveal cognitive strategies and transfer
phenomena within the Chinese writing system (see Sections 5.4 and 5.5 for detailed analyses).
Furthermore, to avoid text-length variability affecting group comparison, explicit word-count
requirements were established for writing tasks in the main study to ensure basic consistency.
The results of the main study also demonstrated that learners’ actual abilities often exceed
researchers’ expectations; overly restrictive assumptions embedded in task design may instead
limit learners’ natural output and obscure their true linguistic performance.

In conclusion, the pilot study revealed two key issues: collection format design and
proficiency assessment. The corresponding adjustments ensure improvements in the formal
corpus construction regarding operability, comparability, and sustainability. The pilot study
not only verified the feasibility of the overall procedure but also provided a direct empirical

basis for optimizing the formal data collection plan for the MICICL corpus.
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3.5 Main data collection

The pilot study indicated that although certain adjustments were required in the design of
metadata collection and language data elicitation tasks, the practical procedures—including
participant recruitment, meeting organization, and meeting implementation—proved to be fully
workable. Therefore, the main study continued to follow the procedures outlined in Section

3.4.2, and the specific operational steps will not be reiterated in this subsection.

3.5.1 Students recruitment and data collection timeline

After the pilot study helped refine and adjust the data collection procedures and content, I
officially launched the MICICL data collection in September 2023. Between September and
October 2023, the first round of learner recruitment was conducted. The recruitment was
limited to the University of Bologna and publicized through in-class presentations, campus
posters, and online dissemination via university-affiliated media channels. Participation was
entirely voluntary. A total of 31 students registered, and 25 students eventually took part in the
first round of data collection.

The first round of data collection took place from November 2023 to June 2024,
comprising six sessions: November 2023, December 2023, February 2024, March 2024, April
2024, and May 2024. Since participation was voluntary and subject to students’ personal
schedules, the number of participants varied slightly across sessions.

In November 2023, an additional classroom-based data collection was also carried out
with the assistance of the Chinese language instructor at the Department of Interpreting and
Translation, University of Bologna. This supplementary classroom corpus included 13 students,
6 of whom also participated in the first round of MICICL data collection, while 7 students
participated only in this classroom session.

After the first round, due to participant attrition and absences during the data collection
process, a second round of recruitment was launched in September 2024 to increase the data
volume and maintain sample balance. The recruitment methods and scope remained the same
as in the first round. As a result, 7 new learners joined, and 5 students from the first round

volunteered to participate again. The second round of data collection was conducted from
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October to December 2024, comprising two sessions (October and December). Similarly, the
actual number of participants in each session varied slightly due to the voluntary nature of
participation and differences in academic schedules.

Overall, the main data collection phase of MICICL involved 39 students and spanned
from November 2023 to December 2024, covering a total of ten formal data collection sessions.

It should be noted that among the 25 participants in the first round, 13 had already taken
part in the pilot study. After being informed of the research objectives and procedures, all 13
students agreed to include their pilot study data in the final MICICL corpus and signed an
additional consent form. Among them, 3 learners self-assessed as beginners during the pilot
phase and provided only oral data. Considering MICICL’s requirement to include both
handwritten and reading-aloud data, their data were ultimately excluded. Consequently, pilot
data from 10 learners were incorporated into the final corpus.

In summary, the MICICL corpus includes data from 39 learners, collected over a period
extending from May 2023 to December 2024, across a total of 11 data collection sessions.
Learners were assigned participant codes ranging from 01 to 39. Figure 3.2 illustrates the
overall distribution: 11 students participated only once, 10 students participated twice, while
15 students took part in five or more sessions, providing a foundation for potential longitudinal
research.

Figure 3.2

Distribution of students by number of participated data collection sessions
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3.5.2 Student metadata collection results

In the main study, the collection of learners’ metadata followed a similar structure to that of
the pilot study (see Section 3.3), consisting of two parts: biographical information and language
proficiency information. For biographical information, the items collected are shown in Figure

3.3.

Figure 3.3

Biographical information collection form

I. Biographical Information

male
Name and Surname Gender female
other
Country of birth Mother tongue(s)
Bachelor First year
Current course level Master Year of study Second yeart
PhD Third year

Degree course

Home language
(the most commonly used language in daily life)

Which other languages do you know?
(and at what level)

Regarding language-related information, as discussed in Section 3.3, the self-assessment
design adopted in the pilot study tended to lead learners to underestimate their own proficiency
due to uncertainty. Therefore, in the main study, a more objective method was adopted to
evaluate learners’ proficiency levels. The evaluation referred to the multi-measure
questionnaire based on the access testing materials provided by the Bilingual Language
Profile®® (BLP) website (Birdsong et al., 2012), which is an open-access instrument for
assessing language dominance among bilinguals. It provides a systematic questionnaire and
scoring framework that allow for a relatively objective assessment.

The BLP questionnaire consists of Biographical Information and four modules: Language

History, Language Use, Language Proficiency, and Language Attitudes. These four modules

39 https://blp.coerll.utexas.edu/
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contain 19 questions in total, requiring respondents to give numerical responses on a Likert-
type scale. Each response corresponds to a numerical value on the scale. Within each module,
scores for each language are calculated according to specific criteria. To ensure equal
weighting across modules in the overall language index, the module scores (calculated
separately for each language) are multiplied by a correction coefficient, and the adjusted
module totals are then summed to obtain the overall language score. A higher score indicates
stronger language dominance.

Although the BLP was originally designed to evaluate bilinguals’ dominant language, its
framework can also be adapted to assess second or foreign language proficiency. For MICICL,
I mainly referred to the Language History and Language Proficiency modules and modified
several questions as needed, ultimately developing an eight-item MICICL Chinese Proficiency
Questionnaire for learners. The specific questions are presented in Figure 3.4, and the complete

metadata collection form is provided in Appendix A.

Figure 3.4

Language proficiency information collection form

II. Language History
In this section, we would like you to answer some factual questions about your language history by placing
a check in the appropriate box.

1. How many years of classes (grammar, history, literature etc.) have you had in Chinese
(primary school through university)?

0O Oooooooooo o 0 oo d oo oo g
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20+

2. In an average week, how many hours do you spend on learning/exposure to Chinese?
(Including taking classes, self-study, watching Chinese movies, etc.)

OO0 o0OoOooOO0oDo0o0od 0 oo o oo o g d
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20+

3. How many months have you spent in a country/region where Chinese is spoken?

000 0D0DO0ODO0OOOoODO0DO0 o0 0 oo o oo oo o
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20+

III. Language Proficiency
In this section, we would like you to rate your language proficiency by giving marks from 0 to 6.

inese? 0=not well at all 6=very well
4. How well do you speak Chinese? e 0, Ds 0O oY

5. How well do you understand Chinese? aznoawg” Ea’: O2 O3 040 56:‘1]9'5 well

0=not well at all 6=very well
Oo O+

6. How well do you read Chinese? O2 O3 0405 Os

§ inese? 0=not well at all 6=very well
7. How well do you write Chinese? e 0, Ds0e0s oY

8. What's your HSK test level?

(Each number represents a different HSK level.
0 means that you have never taken the HSK test.)

Oo O1 O2 O3 0405 Ose
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Among the eight items, Question 8 (“What’s your HSK test level?”’) was used for reference
only and not included in the final scoring, as not all students had taken the HSK exam. Since
the scoring results of this questionnaire were intended solely for internal use within MICICL
and not for external comparison with other corpora, no correlation coefficient adjustments were
applied. The total sum of the numerical results from the first seven questions was used as the
criterion for grouping students by proficiency.

The final scores of the 39 students ranged from 5.5 to 37 (see Figure3.5 for specific score
intervals distribution). Since the number of students falling within the 0—10 and 10-20 score
ranges was relatively small, these two intervals were combined into the beginner group, while
students scoring 20-30 were classified as intermediate, and those scoring 30—40 were classified

as advanced.

Figure 3.5

Distribution of students’ metadata score
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Among the 39 students, 6 were classified as beginner-level, 21 as intermediate-level, and 12 as
advanced-level learners. Details of the proficiency grouping are provided in Appendix B.

It should be noted that:

e These three proficiency groups are used exclusively for internal comparative analysis

within MICICL. The groupings represent relative proficiency levels rather than absolute
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ones and should not be directly compared with external proficiency standards or other
corpus classification systems.

e During the biographical information collection phase, participants’ current academic
degrees were recorded. Among the 39 participants, 30 were undergraduate students, 7 were
master students, and 2 were doctoral students. However, academic degree did not directly
correspond to language proficiency. Some undergraduate students, for instance, had lived
in China for extended periods or received intensive language training, and their Chinese
proficiency even surpassed that of some master students. Therefore, the degree
information is included only as background reference rather than as a criterion for defining
proficiency levels.

e  Furthermore, as discussed in Section 3.2, MICICL integrates both quasi-longitudinal and
longitudinal design features. Since no previous research has clearly determined the time
span required for a qualitative restructuring of learners’ interlanguage systems, the data
collected over a period of 20 months in this study can still be validly analyzed through a
quasi-longitudinal design. This approach allows for relative comparisons across

proficiency groups and remains methodologically sound and comparable.

3.5.3 Language data collection results

Except for one classroom-based data collection conducted in November 2023 under the
guidance of the course instructor, all other nine sessions of the main study were organized
independently by myself outside regular class time. The data collection followed the same
procedure as in the pilot study (see Section 3.4), primarily through in-person meetings,
supplemented by online meetings and self-administered tasks.

A total of eleven rounds of data collection were conducted in this study, each assigned a
specific code in file names for clarity and consistency: the pilot study conducted in May 2023
was coded as 00, the classroom-based task conducted in November 2023 was coded as ZY, and
the nine subsequent main study sessions conducted between November 2023 and December
2024 were coded sequentially from 01 to 09.

The design of the pilot study task topics has been described in Section 3.4. The classroom-
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based task (ZY) was designed by the Chinese language instructor, while the nine main data
collection tasks were designed by myself. Each task featured a distinct topic, but all followed
the principle of maintaining openness within a constrained theme, so as to prevent over-
concentration of certain Chinese character types in the corpus. The tasks also covered different
genres to examine learners’ Chinese language abilities from multiple dimensions, see Table 3.1.
Please also note that because the “Lower-level” oral response task used in the pilot study was
not included in MICICL, only the task topics involving both handwritten and reading-aloud
components (for Medium-level and High-level) are listed here for the pilot study session 00.
All task instructions and questions were presented in English to ensure comprehension and
consistency across participants. However, some task prompts contained isolated Chinese
lexical items (e.g., proper names such as /N[ as part of the task content rather than as

instructional language.

Table 3.1

Task topics of each session

Session Topic

Medium-level proficiency:

Write down the answers and read them aloud
(please write complete sentences)

(1) Please introduce your family.

(2) Please tell us something about Chinese culture/festivals/traditions that you
know.

(3) (choose one):

00 - Please tell us about your favorite sport

- Please tell us about your favorite place

- Please tell us about your usual hobbies
High-level proficiency:

Write a text about the topic and read it aloud
(please write at least 150 characters)

(1) (choose one):

- Please talk about your impression of China
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- Please talk about your dream

01

Please select 5-7 words from the following 7 words and write a short passage: i
R 2% IME AR LART 8 M

02

Your friend /]\BF plans to travel to Italy for a week. He wrote you an email

asking for suggestions on visiting, accommodation, transportation, food, etc.

03

Your friend /NI is coming to Forli'/Bologna to visit the campus. Please take

him around and introduce him to the campus and its surroundings. How are you

going to introduce it to him? Please write an article of no less than 200 characters.

04

Your teacher has asked you to do a sharing session in class and share one of your
favorite movies/ books with the class. Please write a speech describing the plot of

this movie/book and why you like it. Please write no less than 200 characters.

05

What is your favorite season, spring, summer, fall or winter? Why do you like
this season? Do you have any fond memories from this season? Please write an

article and tell me.

06

Your friend /N4 has recently had arguments with her parents due to different
opinions. Please write a letter to comfort her. You can tell her whether you have
had arguments with your parents, how you resolved them in the end, and give her
some advice on getting along with parents. Please write no less than 200

characters.

07

Summer has passed. How did you spend this summer vacation? Did you meet any
interesting people? Did any interesting things happen? Please write an essay to

describe your summer vacation. Please write no less than 200 characters.

08

There must be someone who has had a major impact on your life. It could be a
family member, a friend, or even a famous person like a singer or scientist. What
happened between you two? Explain your relationship with them and how they’
ve influenced your past, present, and future. In what ways this person has shaped

your life and decisions?

09

Write an essay exploring how technology has influenced your life and the world
around you. Discuss the positive or negative effects of technology and share your
personal experiences or perspectives. How has technology shaped the way you

live, you learn and so on?

7Y

Please introduce an Italian city — you may talk about its history, famous places,

and other interesting aspects.
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ii.

Before each writing task, I provided participants with some general instructions:
If they could not recall or write a character, they were encouraged to substitute it with
Pinyin, English, or Italian. This was to ensure the continuity and authenticity of the data.
They were asked to write at least 200 characters. Although not all participants met this
requirement, it effectively served as a reminder to produce texts of substantial length.
After completing the writing task, students were given time to familiarize themselves with their
own written texts in preparation for the reading task. Figure 3.6 presents an example of the task

description provided to learners during the data collection process.

Figure 3.6

An example of a task description for students

Task Description

This task comprises two parts: writing and reading. Please note that this is not an
examination, and we will not grade your language samples. It is simply a data
collection process, and any form of error is acceptable. For our research,
understanding and analyzing potential errors in your language sample are crucial.
Therefore, we suggest the following:

o Avoid using any auxiliary tools such as dictionaries or translation

software while completing the task.

o Present your true proficiency as accurately as possible.
Thank you!

Writing:

Summer has passed. How did you spend this summer vacation? Did you meet any
interesting people? Did any interesting things happen? Please write an essay to describe
your summer vacation. Please write no less than 200 characters.

Please note:

1. Please complete by handwriting on white paper

2. If you forget how to write a character or word, you may use pinyin/English/Italian as
a substitute.

Don't worry, any type of error is acceptable, so don't be afraid to make mistakes!

Reading:

Please read aloud the passage you've written in a quiet environment and record it.
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The number of participants and the collected handwritten and reading-aloud samples from the
eleven data collection sessions are shown in the Table 3.2. A total of 155 handwritten samples
and 153 reading samples were collected. Two reading recordings were missing due to
participants’ non-submission or file corruption. The number of samples provided by each
learner is presented in Appendix C. The number of language data samples across different

proficiency groups is shown in Table 3.3.

Table 3.2

Number of students and collected samples of each session

Session Number of Number of Writing  Number of Reading
Code Students Samples Samples
00 10 10 10
01 20 20 19
02 17 17 17
03 17 17 17
04 18 18 18
05 16 16 16
06 16 16 16
07 5 5 5
08 12 12 12
09 11 11 11
Y 13 13 12
Table 3.3

Number of language samples across different proficiency levels

. No. of No. of No. of reading
Proficiency level .
students writing samples samples
Beginner 6 25 24
Intermediate 21 77 77
Advanced 12 53 52

In addition, Table 3.4 presents the number of data collection sessions each student participated
in and their continuity status (the shaded cells indicate the sessions in which the student

participated).
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Table 3.4

Distribution of learners’ participation frequency and continuity in data collection

Session code

Student code 00 | 01 | 02

01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34

03 (04 |05(06 |07 |08 |09 |ZY
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35
36
37
38
39

To facilitate data management and retrieval, and to provide anonymized metadata in a more
accessible form, each handwritten sample and reading recording was assigned a unique 11-
character code. This code encodes five types of information: the learner code, the participation
round, the session code, the year and month of data collection, and the data type. As shown in
Figure 3.7, the final character indicates the data type: X denotes handwritten data, and D
denotes reading-aloud data, corresponding to the initial letters of the pinyin for “% (xig,

writing)” and “ (dq, reading).”

Figure 3.7

Structure of data codes used in MICICL

0104032402X

- Y Y~ MY~~~ Y~

Student Code  Participation Round Session Code Year Month Data Type
of Collection of Collection
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Chapter 4 Data Processing and Corpus Construction

4.1 Chapter overview

In the process of constructing an interlanguage corpus, data processing refers not merely to
technical, automated operations, but rather a systematic procedure encompassing transcription,
annotation, and correction. The core objective of this process is to transform learners’ raw
linguistic outputs from unstructured data (e.g., handwritten samples and voice recordings) into
computer-readable, statistically analyzable textual resources. Upon this foundation, linguistic
information is added to reveal the patterns and the developmental trajectory of the learner’s
interlanguage system. These operations can be executed manually or with the assistance of
computational tools.

For corpora containing handwriting or reading-aloud data, transcription is the initial step,
converting handwritten texts and oral utterances into digitized, retrievable text. This provides
the necessary foundation for subsequent corpus statistics and multimodal comparisons. In the
construction of the MICICL corpus, only through standardized transcription, meticulous
annotation, and evidence-based correction can the corpus exhibit comparability and
interpretability in subsequent analyses. Concurrently, this process determines the corpus’s
pedagogical applicability.

Therefore, the term “Data Processing” discussed in this chapter is not limited to narrow
computational processing, but rather refers to a multi-layered linguistic refinement process
guided by linguistic theories and aimed at achieving the analyzability of the corpus. This
chapter will unfold in the following sections:

o Section 4.2 outlines the design of MICICL’s data processing framework and the
selection of tools used in this process.
e Sections 4.3 and 4.4 detail the MICICL handwritten and reading-aloud data’s

transcription, annotation and correction principles, along with the final results.
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Through the content above, this chapter aims to address the core question: How can raw
handwriting and reading samples be systematically processed into research resources that
possess linguistic interpretability, computational operability, and pedagogical applicability
within a learner-centered multimodal interlanguage corpus?

And please note that due to time and technical limitations, only the transcribed and annotated
textual data are made publicly available®® at present, while the orginal image and audio data

can be accessed upon request.

4.2 MICICL data processing framework and tools

4.2.1 MICICL data processing framework

MICICL adopts a fully manual data processing workflow, applies different transcription
strategies to its two data types, and adopts a three-level layering structure consisting of
transcription, annotation, and correction, as detailed below.

Firstly, data processing was carried out through a manual workflow. With the rapid
development of information processing technology, there is growing interest in the automation
of corpus transcription and annotation tasks. Currently, various automated tools and models
exist for Chinese handwriting and speech data, capable of achieving relatively high
transcription and annotation accuracy. However, studies have shown that while these systems
demonstrate strong performance when processing native speaker data, their accuracy declines
when applied to learner language. Rosen (2017) and Abel et al. (2014) suggest that automatic
annotation can maintain an acceptable level of accuracy for the written texts of intermediate
and advanced learners. In contrast, other studies (Geertzen et al., 2013; Stymne et al., 2017)
report that reliability decreases substantially when dealing with beginner learner corpora. A key
reason is that most of these tools are developed and trained on native speaker corpora with
relatively stable structures and normative grammar (Meurers, 2015), which limits their ability

to handle non-normative or variable learner language.

“ https://zenodo.org/records/19973878?token=eyJhbGciOillTUzUxMiJ9.eyJpZCI61ig3MGQOOTcXL TdkOGQINGY0Y S 1iNz
czZLWQ10DImYTc1NjQOZiIsImRhdGEiOnt9LCJyY W5kb20iOilzZmQ5Y zhiZTISOWMS5ZjQ0YmMyY TMzZjc4dY WRiZ
mZ10SJ9.aroKaVwU3YzCMaPkvDXPkFTN1rbc8X UwQJ4LrOliDD3w_TvrFUEfBAjnUjA31cqGK7y3k9mmHuVLby3H
6GVvVA
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The linguistic forms produced by Chinese interlanguage learners are complex and diverse,
showing significant differences from native speakers in character structure, phonetic realization,
and the sound-form correspondence. These non-standard features pose numerous challenges to
the performance of automated tools in interlanguage corpus processing. Taking data
transcription as an example: existing OCR systems primarily use printed and standard
handwritten samples for training, while ASR systems are trained on native Mandarin or specific
dialect speech. Learners’ orthographic errors in writing, and deviations in initials, finals, and
tones during reading-aloud, often lead to frequent recognition errors by the systems. This not
only fails to reduce manual workload but also introduces significant noise data, undermining
the reliability and research value of the corpus.

Given the complexity of learner language and the limitations of automated recognition,
MICICL adopts manual transcription and annotation during the data processing phase.
Although manual processing is time-consuming (and costly), it maximizes the authenticity of
the corpus data and the accuracy of semantic restoration, ensuring that the learner’s linguistic
characteristics are accurately represented. Particularly in the initial phase of corpus
construction, manual processing is not only necessary for quality assurance but also lays a
reliable foundation for the subsequent establishment of annotation norms. Currently, no
publicly available Chinese interlanguage corpus relies entirely on automated transcription.

Secondly, data type-specific transcription. Based on this principle, MICICL applies
different transcription methods to its two data types: handwritten data is transcribed using
Chinese characters, while reading-aloud data is transcribed using Pinyin with numerical tone
marks (numbers 1—4 indicating the four lexical tones, with 0 used for the neutral tone). This
differentiation ensures a more accurate representation of the unique linguistic features of each
modality, maintaining the authenticity and comparability of the data form.

The decision to not use Chinese characters for transcribing reading audio is based on the
following key points: 1) at the theoretical level, interlanguage in language acquisition research
is viewed as an independent language system with its own rules and features. Recording the

learner’s output with Chinese characters often unconsciously pulls the learner’s language closer
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to the target language norms, thereby obscuring the unique characteristics of the interlanguage
itself. For example, if a learner produces an inappropriate pronunciation, recording it with the
corresponding Chinese character might align with the standard orthographic form, thereby
concealing the error trace. Adopting Pinyin, however, allows for a neutral record of the
pronunciation that does not directly map onto standard orthography, thus preventing the over-
normalization of the interlanguage. Annotation with Chinese characters is unnecessary in
spoken corpus transcription because the transcription primarily reflects the spoken output itself,
not the written form. 2) at the practical level, Pinyin transcription facilitates the detailed
recording of phonetic nuances. Learner phonological errors (such as tone errors or phoneme
confusion) can be clearly captured through Pinyin and tone markings. If the transcriber
encounters an uncertain or unintelligible segment and subjectively guesses the “correct”
Chinese character based on the context, this violates the principle of authenticity and fails to
remain faithful to the original data. A corpus constructed in this manner would consequently
lose its value (Hu & Wang, 2011).

The choice of Pinyin over the International Phonetic Alphabet (IPA) is based on the target
audience and practical utility of the corpus. MICICL primarily serves language teachers and
learners; the Pinyin system is sufficient in teaching and research to represent syllabic and tonal
features. While IPA is more detailed, it is complex to operate and less readable. If the corpus
adopted the IPA system, general users would still often need professional phoneticians to re-
listen and interpret the data to extract meaningful error information (Wang & Li, 2001; Zeng,
2008). This high analytical threshold does not align with MICICL’s pedagogical orientation
and operability requirements.

Last, three-layer language information format. In addition to type-specific transcription,
MICICL adopts a three-level layering structure consisting of transcription, annotation, and
correction. First, transcription provides the raw data. Second, annotation is performed on the
basis of the raw transcription, adding labels to record the learner’s linguistic features and error
types. Finally, correction, which involves providing a hypothetical correct version based on

grammatical or semantic plausibility, is carried out while retaining the annotation information.
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This layered system is designed to balance readability and flexibility. Firstly, the layered
structure allows users to select different levels of text for reading and retrieval according to
their research needs, thereby improving the readability of the processed text (MacWhinney,
2000). Secondly, the design reserves space for future revisions and additions, ensuring the
corpus construction remains open and extensible. Zhang & Cui (2013, 2022) proposed a
“building block” dynamic construction strategy for corpora, and Granger (2003, p. 467)
emphasized that the error annotation system should be flexible to allow for subsequent
additions and revisions to the annotation layers.

It is crucial to note that the annotation and correction process for learner corpora is
inherently subjective. When discussing the terms “error annotation” and “correction annotation”
in interlanguage corpus research, Volodina et al. (2019) pointed out that the operation
performed by researchers during correction is not an objective reproduction of the learner’s
language behavior, but rather an interpretive, hypothetical act. They state: “what we are
annotating is not the objective production of the learner, but the hypothesis made by the
researcher based on their own judgment regarding the potential way it could be rewritten”
(Volodina et al., 2019, p. 83). In other words, any correction result is only one of many possible
interpretations; other researchers may reasonably propose different judgments. Leech (1993)
also theoretically argued for the subjectivity of annotation, stating that annotation is essentially
an understanding and interpretation of linguistic phenomena; thus, differences in annotators’
linguistic knowledge, experience, and analytical perspectives may lead to varied results.
Precisely because of this, preserving the original transcribed data, untouched by any annotation
or correction, is of paramount importance in the construction of MICICL. This not only ensures
the traceability and methodological transparency of the corpus but also provides ample room
for future researchers to propose new annotation and correction schemes under different
theoretical frameworks.

Based on this, MICICL’s design ensures the original transcribed data is preserved
independently, with no annotation or correction applied at the base layer. This approach

guarantees data traceability and offers significant flexibility and extensibility for future
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researchers to conduct re-annotation and re-correction under different theoretical frameworks.

4.2.2 MICICL data processing principles

Transcription: Principle of authenticity

In the data transcription layer, MICICL strictly adheres to the principle of authenticity, whereby
learners’ original linguistic features—including errors, pauses, repetitions, phonetic ambiguity,
and non-standard character use—are preserved to the greatest extent possible. Rather than
aiming at “correction” or “normalization”, transcription seeks to faithfully reproduce learners ’
actual linguistic output, avoiding information loss or distortion caused by formatting, filtering,
or substitution. As the machine-readable textual representation of multimodal data,
transcription constitutes the primary data layer and provides the foundation for subsequent
analyses of written and spoken performance (Breiteneder et al., 2006; Wichmann, 2008).
Consequently, transcription quality is crucial for ensuring the reliability and usability of the
corpus (Gablasova et al., 2019).

Annotation: Principles of practicality and logical coherence

In learner corpus research, annotation has always been one of the core steps in data processing.
Its purpose is not only to identify and classify learner errors but also to provide a systematic
description of the learner’s linguistic characteristics.

Regarding the question of what should be annotated in (Chinese) interlanguage corpora,
two main academic positions can be identified. One view advocates comprehensive annotation
of linguistic attributes beyond errors, aiming to maximize corpus functionality and research
potential. This approach typically involves systematic annotation at multiple levels, including
character, word, phrase, sentence, discourse, stylistic, semantic, pragmatic, and punctuation
levels (Zhang, 2011; Diaz-Negrillo et al., 2010). The other view adopts a more cautious and
practice-oriented stance, arguing that the theoretical frameworks supporting semantic,
pragmatic, and discourse-level annotation in Chinese linguistics remain insufficiently mature
(Leech, 1997; Wilson & Thomas, 1997). As a result, this approach prioritizes feasibility and
operability in annotation practice by restricting annotation scope to linguistically well-defined

and reliably identifiable phenomena—most commonly formal features and observable errors
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at the character, word, and sentence levels—rather than attempting exhaustive annotation
without solid theoretical support (Xiao & Zhou, 2014). While the former emphasizes the
richness and extensibility of corpus functionality, the latter foregrounds annotation reliability,
consistency, and reproducibility in actual corpus construction.

Taking these two viewpoints into consideration, the present study adopts a problem-
oriented and demand-driven approach to corpus annotation (Zhang & Cui, 2016; Zhao & Lin,
2019). In the case of MICICL, annotation is designed primarily to support pedagogical
applications while maintaining methodological transparency and analytical reliability.
Accordingly, the annotation system focuses on phenomena that are both pedagogically relevant
and linguistically observable. In addition to error annotation, MICICL includes the annotation
of selected learner linguistic features manifested in the textual data, such as non-target-like
forms, substitution patterns, and cross-linguistic influences that do not always constitute clear-
cut errors but nonetheless reflect learners’ interlanguage development. These features are
annotated based on explicit and operational criteria, rather than on abstract or theory-dependent
linguistic categories. From this perspective, MICICL’s annotation system is oriented toward
teaching and applied research needs, rather than toward the construction of a comprehensive
linguistic ontology. At the same time, the annotation format is designed to remain extensible,
allowing for future refinement or expansion as theoretical frameworks and research demands
evolve.

In the design of annotation labels (tags), MICICL adheres to the principles of clarity and
ease of comprehension. Details of the annotation labels are provided in Sections 4.3.2 and 4.4.3.
Annotation codes are designed to be highly associative, allowing corpus constructors and users
to readily infer their meanings. In the context of a Chinese interlanguage corpus, using Hanyu
Pinyin as annotation codes is more transparent and memorable than relying on abstract
alphabetic abbreviations (Zhao & Lin, 2019). For example, incorrectly written characters (%
¥, cuozi) are annotated as /C, while incorrectly used characters (7%, biézi) are annotated
as /B, with the tags derived from the initial letters of the corresponding Pinyin forms.

To enhance annotation consistency and reusability, MICICL draws on widely adopted
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annotation conventions from existing Chinese learner corpora, particularly the HSK Dynamic
Composition Corpus (HSK DEC). Adopting well-established and theory-neutral annotation
models helps reduce ambiguity and misuse, facilitates tool development and cross-corpus
collaboration, and avoids unnecessary duplication of resources. From a functional perspective,
corpora can be broadly categorized as general-purpose or specialized: while general-purpose
corpora typically require comprehensive multi-level annotation, specialized corpora focus on
in-depth annotation of specific phenomena or research questions (Zhao & Lin, 2019). As a
specialized corpus, MICICL selectively adopts and adapts elements of existing general-purpose
annotation systems, including HSKDEC, while introducing targeted modifications to meet its
specific pedagogical and research objectives.

Correction: Principle of minimal change

In the data correction layer, MICICL follows the principle of minimal change. Rather than
modifying the original learner data, corrections are provided in a separate layer that represents
a minimally adjusted target-like form. Corrections are limited to the smallest possible scope
necessary to address identified errors, while preserving the original semantic intent and
structural configuration of the learner’s output. Napoles et al. (2017), in summarizing
annotation experiences from multiple English learner corpora, noted that the “minimal change”
strategy effectively balances readability and originality, resulting in a modified text that is both
grammatically correct and faithful to the learner’s actual expression. In Chinese learner corpus
research, Zhou et al. (2007) also proposed the “simplification principle,” advocating for
maintaining the original sentence structure as much as possible during error correction,
reducing additions, deletions, and substitutions to ensure the corpus retains its authentic
characteristics. Similarly, Zhang (2013) emphasized that during correction and annotation, the
“original flavor of the corpus should be preserved to the maximum extent,” as the value of a
corpus lies not only in providing a reference for correct language forms but also in presenting
the dynamic development of the learner’s language system. Consequently, the minimally
modified text can be viewed as a grammatically correct reference variant rather than a re-

creation of the learner’s language.

116



Overall, the design of MICICL’s data processing methods also adheres to economic
efficiency. Corpus processing work is typically high-intensity and time-consuming. As Brezina
etal. (2019, p. 119) noted in the the Trinity Lancaster Corpus*' project report, the transcription
phase alone consumed over 3,500 hours of manual labor, with subsequent quality checks and
data verification requiring substantial additional effort. Li (2021) also pointed out that corpus
construction should balance time, cost, and skill input, ensuring the depth of correction and

processing matches the project goals.

4.2.3 ELAN as the transcription tool

In the field of multimodal corpus construction, researchers have developed various tools for
processing audio, video, and textual data. Current mainstream multimodal transcription and
annotation software includes Praat*’, Anvil**, ELAN*, Exmaralda*, and MacVisSTA*®. Praat
(Boersma & Weenink, 2007) is renowned for its acoustic analysis capabilities, suitable for
detailed phonetic research on speech signals, but its functionality for handling multimodal
synchronization (such as parallel presentation of images, text, and audio) is limited. Anvil is a
lightweight multimodal annotation software focused on video annotation and visualization,
supporting multi-layer timeline annotation and custom label systems in a single window, but
its simple dependency structure design may not satisfy the needs of complex hierarchical
annotation (Abuczki & Ghazaleh, 2013). Tools like Exmaralda and MacVisSTA perform well
in spoken transcription and discourse-level analysis, but still face compatibility and stability
limitations in supporting multimodal parallel alignment and multi-layer dependency annotation.
In summary, existing tools possess specific advantages in their respective domains, but there
are shortcomings in terms of multimodal synchronization, hierarchical dependency annotation,
and extensibility. The construction of the MICICL corpus requires the processing of

multimodal data, cross-modal comparison, and multi-layered structured retrieval within a

41 https://cass.lancs.ac.uk/trinity-lancaster-corpus/

https://www.fon.hum.uva.nl/praat/
https://www.anvil-software.de/
https://archive.mpi.nl/tla/elan
https://exmaralda.org/en/
https://sourceforge.net/projects/macvissta/
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single environment. Based on this requirement, ELAN (Brugman & Russel, 2004) emerges as
the most suitable choice for MICICL’s objectives.

ELAN is a multimodal corpus annotation platform developed by the Max Planck Institute
for Psycholinguistics (MPI) in the Netherlands. It supports multi-layer annotation, dependency
relationship settings, and multimedia synchronization. Its structured hierarchical system allows
users to establish parent-child or sibling dependency relationships between multiple annotation
layers, enabling clear visualization of complex corpus features (Brugman & Russel, 2004).
Additionally, ELAN offers a highly customizable annotation scheme, allowing users to freely
add or modify label types according to research goals, balancing generality and flexibility,
making it a mainstream tool for international multimodal corpus construction (Liu, 2019, p. 2).
Although ELAN does not currently support the import of image data, it remains overall the

most suitable tool for MICICL’s needs.

Figure 4.1

Screenshot of the ELAN interface during the MICICL data processing

AL e ARG B i - e s R B R T

caw.. ) 00000 000002000 00:00:04000 00:00:06.000 00:00:08.000 00:00:10.000

"I"'"'"']""""‘I““""‘I""""'I""""'I"'

20.000 00:00:02.000 00:00:04.000 00:00:06.000 00:00:08.000 00:00:10.000
Pic-rans I SEXRBBENFHE R EXNEHRIREEBRZEZH B, }
Pic_ann; I "<8/B>F R H B FW[F H/CCl</BL>A N <B/B>K M RREIREEMIR B <E/B>FH MTE. UYC. }
Pic-mo:: | <EB>XRBBEM[FT/CCI< , BL>E N <B/B>KHRRIREEME S <E/B>3 ME. JYC, }
Audi—tra:s] |xia1 tian2 shi4 wo3 zui4 ai4 de0 nian2 ji2 yin1 wei2 xia4 tian1 de0 shi1 hou4 ni2 neng2 zuo2 hen1 duo2 hu_i
Audi—anr::)] | <xia1/B+BYZ+DC4> <tian2/DC1> shi4 wo3 zui4 ai4 de0 nian2 <ji2/B+BYZ> yin1 <wei2/DC4> <xia4/B+BYZ}
Audi—moZ: | <xia4/B+BYZ+DC4> <tian1/DC1> shi4 wo3 zui4 ai4 de0 nian2 <ji2/B+BYZ> yin1 <wei4/DC4> <xia4/B+BYZJ‘

7]

Specifically, MICICL uses ELAN to synchronously perform the transcription, annotation, and
correction of both handwritten and reading-aloud data. Since almost all data in MICICL is a
one-to-one correspondence between handwriting and reading-aloud, processing both
modalities within the same ELAN file is possible. Figure 4.1 shows a screenshot of the ELAN

interface during the MICICL data processing.
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For each set of handwritten and reading-aloud data produced by a learner in a single data
collection session, a new ELAN file is created to process this set of data (although only the
reading audio can be imported; the handwritten data image must be viewed separately). Six
tiers are constructed within the ELAN file: three for the handwritten data and three for the
reading-aloud data. The three handwritten data tiers are named Pic-trans, Pic-anno, and Pic-
modi, respectively used for transcription, annotation, and correction, with Pic-anno and Pic-
modi having a child-parent relationship with Pic-trans. Similarly, the three reading-aloud data
tiers, Audi-trans, Audi-anno, and Audi-modi, are used for transcription, annotation, and
correction, respectively, with Audi-trans being the parent tier for the other two. Here, the tier
label “modi” (modification) is retained for consistency with the actual ELAN file structure;
conceptually, however, this tier corresponds to the correction layer described in this study and
does not involve any alteration of the original transcription or annotation tiers. Transcription
of handwritten and reading-aloud data is performed separately on the Pic-trans and Audi-trans
tiers. Annotation is carried out on the Pic-anno and Audi-anno tiers, where raw data is manually
entered with various annotation labels. Minimal correction of errors and non-standard features

is performed on the Pic-modi and Audi-modi tiers while retaining the annotation labels.

4.2.4 Limitations

Considering time and human resource costs, while MICICL aims to comprehensively represent
the learner’s interlanguage form, certain linguistic features have not been subjected to
transcription, annotation, or other processing. These include cross-outs and corrections made
by students in the handwritten data, and pause duration in the reading-aloud data. The
preservation of the handwriting image and the reading audio provides the possibility for these
features to be represented in machine-readable form in the future. Additionally, the entire
process, from transcription to correction, was carried out by me. An internal secondary review
was also conducted by me to check for consistency and obvious errors. While this procedure
helped improve internal coherence, the absence of independent transcribers or annotators
means that absolute accuracy cannot be assumed. Future work could benefit from the

involvement of additional annotators, enabling inter-annotator comparison and further
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enhancing corpus reliability. Users are welcome to report any errors they find during use.
Finally, as Volodina et al. (2019) stated, any error annotation and correction performed are
merely one hypothetical explanation proposed by the researcher. Different error and correction

results may exist for the same linguistic sample, and MICICL merely offers one interpretation.

4.3 MICICL handwritten data processing rules and outcomes

4.3.1 Complexity of handwritten data

In alphabetical writing systems, the differences presented by handwriting and typing in learner
studies are relatively minor, as both modes exhibit high consistency in form and expression.
However, for the Chinese language, a significant divergence exists between handwriting and
typing. Modern Chinese predominantly uses Pinyin computer input methods. The vast majority
of these input systems are equipped with auto-completion and correction functionalities, which,
to a certain extent, mask learners’ actual command of character structure and writing rules.
Consequently, collecting data solely through typed text may fail to accurately reflect the
learners’ true cognitive and operational proficiency with Chinese characters.

Based on these considerations, the collection of learners’ handwritten data is widely
regarded as having a high reference value in learner corpus research. Preserving original
handwritten texts through optical scanning allows researchers to capture learners’ authentic
writing behavior with high fidelity, while also providing an essential visual basis for subsequent
recognition, transcription, and analysis.

Learners’ handwritten texts in Chinese interlanguage often exhibit various non-standard
features. While the content—encompassing grammatical and pragmatic aspects—naturally
contains numerous errors (which in corpus construction must be addressed in subsequent
annotation, not transcription), the focus here is on the non-standard characteristics related to
the form of the handwritten data. These formal complexities present the primary challenges
during the transcription phase of handwritten data, including incorrectly written and incorrectly

used characters.
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Incorrectly written characters

Learners frequently produce incorrectly written characters during the writing process. These
are characters that deviate from standard orthographic forms—often manifesting as self-
invented characters due to anomalies in stroke, component, or structure. This category of error
typically involves the addition or omission of radicals or strokes, the inversion of component
positions, structural disproportions, or even the creation of entirely novel character forms by
the learner (Zhang, 2016, p52). Since these altered forms lack corresponding encodings in the
standard Chinese character system and cannot be input on a computer keyboard via
conventional methods, they represent non-standard and non-digitizable characters in corpus
transcription. As illustrated in Figure 4.2, an example taken from MICICL, the learner corpus
constructed for the present study, shows that the intended target character is 5 (ying).
Although the form remains contextually interpretable, several strokes are missing, causing it
to deviate from the standard character form and resulting in an untypable handwritten character.
The design and compilation of MICICL are described in detail in Chapter 3. Such errors not
only reflect the learner’s deficiency in orthographic knowledge but also pose a significant
challenge to the transcription process. The transcriber must strike a balance between faithfully
representing the original output and ensuring the computational processing of the data.
Therefore, establishing a methodology for the annotation and visual representation of these
orthographic errors becomes a pivotal concern in the processing of Chinese handwritten data
for interlanguage corpora.

Figure 4.2

An example of incorrectly written character?’

= _
= "~ TIR 2 gl

Source: MICICL 1902022312X

Incorrectly used characters

During the writing process, learners sometimes substitute the intended target character (A) with

" Boxes in the figure are overlaid by the author for the purpose of clarity only, and were not part of the learners’ original
writing. The same holds for all boxes in the figures that follow.
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a different character (B) that is similar in either orthography or phonology. The critical
distinction from incorrectly written characters is that character B itself is a standard, typable
character, but a contextually inappropriate one. For instance, in Figure 4.3, the intended
character >%(cai, “vegetable”) is replaced by the orthographically similar character K(cdi,
“pick™). This character misuse reflects an unstable mastery in the learner’s form-sound-
meaning integration mechanism, and it reveals a strong tendency to be influenced by either

visual similarity or phonetic transfer during writing.

Figure 4.3

An example of incorrectly used character

N = > et
3% \’ﬁ%—ﬂ/’zéq;@i%‘l* )

Source: MICICL 2102022312X

Code mixing

When learners are unable to recall or write a specific Chinese character, they often employ
Pinyin or foreign letters/words as a substitution—a classic phenomenon of strategic avoidance.
Furthermore, some learners may append Pinyin, English, or other language glosses alongside
the characters, resulting in a mixed script where Chinese characters and Latin alphabet letters
coexist. As seen in Figure 4.4, the student substitutes the intended characters with an English

word; in Figure 4.5, Pinyin is used in place of an unfamiliar character.
Figure 4.4

Example 1 of code mixing

”tt\’fl,o @ IN 5 peach %Yl MELON

Source: MICICL 2405052404X

Figure 4.5
Example 2 of code mixing

XSue 8% By AR 2

122



Source: MICICL 1006052404X

More complex scenarios include Pinyin lacking tone marks or having erroneous tone
annotations (Figure 4.6), or the simultaneous occurrence of a miswritten character and
Pinyin/foreign word mixing (Figure 4.7). This multi-system, potentially erroneous, code-
mixing phenomenon significantly increases the complexity of text transcription and subsequent

annotation.
Figure 4.6
Example 3 of code mixing

1531\ a\,‘.‘ ég 831‘1% ; Eg\,\/\ 1’* )\'. -"-T\ :
Source: MICICL 0903022312X

Figure 4.7
Example 4 of code mixing

in -
n'}‘ﬁ% \)*Gﬂ‘. s\ue q‘\nf S G \L’-\A‘Yl.}‘:f
SR8 B = 3| RZP A B 3RS

- i e B (St X

Source: MICICL 0703022312X

Manuscript markings and corrections

During the physical act of handwriting, learners frequently make immediate corrections to the
text. These manifest as a variety of features: cross-outs, smudges, insertion marks, or paragraph
reordering symbols. Examples include striking out the original character and rewriting above
it, using an insertion symbol “*”’to add a word, or employing arrows to adjust sentence sequence
(Figure 4.8 and 4.9). These non-textual symbols and revision traces constitute a crucial record
of the learner’s authentic writing process. However, if improperly handled during transcription,
they can easily become conflated with the main text. Therefore, maintaining the information
value of these corrections while ensuring the readability and computational tractability of the

text is a key challenge in establishing transcription standards.
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Figure 4.8

Example 1 of correction

PESIBN)Y e 4
' ‘M)ug ﬂJ *B % @j‘ k*j 7 j% /
T —mA g2 R @
?iﬁl)\ R ARER ST F AR

Source: MICICL 2402022312X
Figure 4.9

Example 2 of correction

WW 4 5 49 mehon ’\”e_dnologvﬂ %ﬂf% &. x>
Rz SYUHIZ R NBO Y S B TN BRI X 2= & 2 e
FHo, BRAEHLBBE SN, 12 B § 25K KBS teduology €9 F -
o Huthe V.

W%&k,ﬁ& techmology 9 AR ABK AR EF L4 4 7,45 e
SRR AL T R K Y oo T Y% AL B i, FAVEE AT
uueafﬂ CREBETFM G EEATAH DR AL K1) H vt A
%ﬁ-f*’f/LﬂZRﬁﬁcm a‘mwm T & e ARk - N A

lﬂ 541 - 1 s 5 rgx nmmz £M3 L E50.

{2 4 techuology ALK G 2 ieSin. # #5, 300 BT 49 AR 45 ikh 4
— 2GR B et 6T A 2 b 5 R s AP R A el SRR,
gren £ — E«zxa;x’%;wp fot o B AAR iy A8

Chatr GPT wicedh 45 Yy = 697

7 B FLAS R S vethwsday tecnvology dupencunt, ag INEB 2 H A LG

#&/ﬁ%%LIF WW*’MQ‘ '(,-ﬁ']+uhmolasj :ﬁb/{"‘]/\,‘;i ‘g,—;] 3“‘1 ’”%_
Plowless ¥ st
%169 )21 21 @ A B 69 F 14,

Source: MICICL 3102092412X
Punctuation

Punctuation is an integral part of the language system, and learners’ writing often reveals
diverse punctuation errors. Chinese uses full-width punctuation (4= ff, qudn jido), which

differs significantly in form from the half-width punctuation (i, ban jido) found in
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languages like English (e.g., the period is “. 7 instead of “.””). Chinese also employs unique
symbols such as the book title mark (“ () #%). Learners are often influenced by their L1 writing
conventions, leading to the mixing or misuse of punctuation. For instance, the student in Figure

2.9 uses a half-width period instead of the required full-width Chinese period.

Figure 4.10
An example of incorrect punctuation

KO FERT 8 44)A RESL
Source: MICICL 0204052404X

In summary, the formal complexity inherent in learners’ handwritten data—ranging from
miswritten characters and character misuse to Pinyin intermixture, correction marks, and
punctuation errors—places high demands on the text transcription process. To ensure the
consistency and computational processability of corpus data, it is imperative to establish clear,
operative transcription guidelines that balance the faithful representation of the learners’
original output with the necessity of achieving standardization and structuralization. This leads
to a central methodological question: When faced with such diverse and non-standard writing
forms, how should the transcription system achieve an optimal balance between authenticity
and processability? In the following, I examine several existing Chinese interlanguage writing
corpora and analyze the approaches they use to transcribe handwritten data, focusing on how
they address the aforementioned special issues.

At the annotation level, complexity is first manifested in the diversity of error types.
Learners’ writing may feature incorrectly written characters, incorrectly used character, and
intermixture of Pinyin or foreign letters. These categories reflect the learners’ mastery status at
different levels, such as fragile form memory, sound-form decoupling, or the use of cross-code

strategies. To accurately reveal these distinctions in analysis, the corpus’s annotation scheme

4 The book title mark { ) is a pair of angle brackets used in written Chinese to enclose the titles of books, films, newspapers,
journals, and other standalone works. It functions as a title-marking convention in Chinese, where italics or quotation marks
are not traditionally used.
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must separately encode each error type to enable clear typological differentiation and statistical
comparison. However, a multi-category annotation system inevitably increases the number of
labels and operational complexity, simultaneously demanding higher inter-annotator
consistency.

Second, the common phenomenon of code-mixing in learner writing introduces an
additional challenge. These instances take various forms, ranging from the direct substitution
of characters with Pinyin or English to the parallel use of Pinyin and Hanzi. Annotation must
be designed to faithfully represent the formal characteristics of this code-mixing while
accurately conveying its language-strategic function (e.g., compensatory use or temporary
substitution). This requires the annotation scheme to maintain a delicate balance between
formal representation and explanatory power. Furthermore, the scope of corpus annotation
often extends beyond single characters to include information at the word, sentence, and
discourse levels. A key design challenge in a multi-layered annotation system is how to
maintain the text’s readability and structural clarity while providing sufficient linguistic
information. Excessive embedding of annotation information renders the text difficult to parse,
while insufficient layering may lead to the loss of crucial research-relevant linguistic cues.
Therefore, establishing an annotation strategy that is hierarchically distinct, logically coherent,
and operationally feasible is paramount to ensuring the corpus’s usability.

At the correction level, if the annotation involves error information, corresponding
correction data must be provided concurrently. The mode of correction presentation (e.g., inline
embedding or a separate correction layer) and the granularity control of the correction are
critical considerations. Over-correction risks obscuring the authentic features of the learner’s
interlanguage, while under-correction compromises the corpus’s comparability and analytical
utility. The dilemma of providing standardized, analyzable correction information while
simultaneously maintaining the authenticity of the data is another key problem that corpus

designers must resolve.

4.3.2 Transcription of handwritten data
For learners’ handwritten data, MICICL adopts a transcription approach based on standard
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Chinese characters, supplemented by a limited set of explicit annotation symbols to represent
non-standard forms and special writing phenomena (e.g., non-typeable characters). This
approach avoids embedding images or screenshots in the transcribed text, thereby ensuring a
simple and uniform text format. The specific rules are as follows.

Non-typeable Chinese characters

If a learner wrote an incorrectly written character that does not exist in the standard Chinese
system, it was not skipped or corrected during transcription, but marked with a special symbol
string. In MICICL, a simple and intuitive rule is adopted for marking incorrect characters: the

13 334

symbol is used to indicate an incorrectly written character that cannot be typed or a
character that is illegible. This method allows readers to know that an incorrect character exists
without needing an image. Compared to embedding images, this purely textual marking is more
convenient for retrieval and statistical analysis.

Given that handwritten data is highly variable and prone to arbitrary forms, a clear
definition of an incorrectly written character is required. Referencing existing literature (Zhang,
2014, 2016), MICICL defines an incorrectly written character as one that involves: missing
strokes, missing components, mistakenly added strokes, mistakenly added components,
misplaced strokes, misplaced components, or obvious misrepresentation of strokes,
misrepresentation of components, blending of strokes, or blending of components—any
instance that clearly alters the number, shape, relationship, or structure of the character’s
strokes or components, making it non-compliant with standard Chinese orthography, is counted
as a incorrectly written character. For instance, in Figure 4.11, the last character should be o7

(gui) but is missing a horizontal stroke. This is a stroke quantity error and is judged as an

incorrectly written character.

Figure 4.11

An example of incorrectly written character #7(gui)

RAEGe

Source: MICICL 1502022312X
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In Figure 4.12, the student intended to write /&= (wit) but added an extra dot. This is a stroke
quantity error and is judged as a incorrectly written character. In Figure 4.13, the last character
should be % (I6u), but the top part is missing two strokes.

Figure 4.12

An example of incorrectly written character /&(wii)
B #1% o oo A A% 1SR
o i s

Source: MICICL 2103032402X

Figure 4.13

An example of incorrectly written character #%(loii)

%4 e A

Source: MICICL 2103032402X
Figure 4.14
An example of incorrectly written character [(de)

S 4 A2 BAT

Source: MICICL 1502022312X

In Figure 4.14, the last character writes the left and right components of “f] (de)” in reverse
order. This is judged as a incorrectly written character.
Figure 4.15

An example of incorrectly written character #(ké)

g P LhA

Souce: MICICL 0604032402X

/
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In Figure 4.15, the vertical stroke in the character “¥& (ké)” (from “ i (shangké) should
pass through the upper part. It is judged as a incorrectly written character. In Figure 4.16, the
upper part of “& (xi)” should be “-: (shi),” where the first horizontal stroke is longer than
the second. The student wrote it as “Z- (#i),” where the second horizontal stroke is longer.
This is judged as a incorrectly written character.

Figure 4.16

An example of incorrectly written character E(xi)

5 MBS H AT prnoyom

Souce: MICICL 0604032402X

In Figure 4.17, the last character is a student-created form that does not exist in the Chinese
character system. It is judged as a incorrectly written character and replaced with “*” in the
transcribed text.

Figure 4.17

An example of incorrectly written character ff(jia)

Vai M%’ib@’?’%ﬁfz‘%@,

Souce: MICICL 0204052404X

If the written strokes or components are somewhat non-standard but do not cause confusion
with other strokes or components, they are not counted as incorrect characters. Any lack of
standardization in strokes or structure caused by writing habits (e.g., a vertical stroke habitually
ending with a hook) or writing environment (e.g., uneven stroke thickness) is treated leniently
if the character can be clearly distinguished from others, and is not counted as a incorrectly
written character. For example, in Figure 4.18, the structure of “4 % (réngyi)” is not standard,
appearing top-heavy; and in Figure 4.19, the components of the two characters in “YRTE (fan
gudn)” are not written tightly enough. However, since these only involve issues of font
standardization and aesthetics, and the characters themselves are correct, they are not counted
as incorrectly written characters and are transcribed as written. Chinese characters about which
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native Chinese speakers themselves have writing controversies are treated leniently and are not
counted as incorrect characters.
Figure 4.18

An example of correctly written character 24(réng) and %)

ey £
o A

Souce: MICICL 2602092412X
Figure 4.19

An example of correctly written character &(fan) and 1H(gudn)

T (A

T

-

Souce: MICICL 1104032402X
Inputtable Chinese characters
Any Chinese characters that can be typed (well-formed, existing characters in Chinese)
appearing in the learner’s composition are transcribed verbatim into the corresponding text,
regardless of whether they are used correctly or not. Incorrectly used characters are also
transcribed according to the actual text.
Figure 4.20

An example of incorrectly used character

C Rt G
Souce: MICICL 2102022312X

.

For example, in Figure 4.20, the learner wrote “FHSIV B K22 HAIL (Rénaya li Milan bing
bui hdi).” The character i& (hdi) is an incorrectly used character; the target character should
be i (yucn). During transcription, it is written as “#HPF 2K =2 FE AL,

Latin Letters

When encountering content written by the learner in a foreign language, such as Pinyin or
English, the same string of Latin letters is directly retained in the transcription, ensuring the

transcribed text covers all information points in the original text.
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Regarding Latin letters, some Italian native speakers habitually use all capital letters in
their writing, including for Pinyin which is typically lowercase (as seen in Figure 4.21). The
case of the letters does not affect the interlanguage analysis. For ease of reading, statistics, and
transcription efficiency, all letters are transcribed in lowercase, except for the first letter of
proper nouns, which remains capitalized.

Figure 4.21

An example of Pinyin written in capital letters

Souce: MICICL 0602012311X
Sometimes a student writes a Chinese character/Pinyin/foreign word and then supplements it
in the blank space with another form. This may reflect the student’s hesitation or uncertainty
about a word. In such cases, the content within the text line is transcribed first, followed by the
supplementary content from the blank space. As shown in Figure 4.22, the transcribed text
is: “PRAT LA — 5K *HL 22 3 Verona 4E% 447
Figure 4.22
An example of coexistence of characters and latin letters

W5 o

{5 FVAZE - 85 IR B 54 Verovon

Souce: MICICL 0903022312X
Figure 4.23

An example of multi-format writing in parentheses

.~

ﬁ){, VA ﬁ ’,‘;9\ (ﬂ‘;{f v‘lﬂ&{é&‘%"z éH({"u (51.&7)‘3\7» (%,).

p— P Y - S|

Souce: MICICL 1502022312X

If a student uses parentheses to present multiple forms within a single line of text. As shown in
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Figure 4.23, it is transcribed according to the actual text: “shui(sleep)jiao(it) (shui (sleep) jido
(jiao)”. If a student produces incorrect Pinyin or Pinyin with missing components (e.g., missing
tone marks), the Pinyin form is transcribed verbatim without completion. As shown in Figure
4.24, the student’s written Pinyin is missing a tone mark. It is therefore transcribed exactly as
produced: “/NLIX /& Forli K241 xiaoyuan (xidohong zhé shi Forli daxué de xidaoyudn)”.
Figure 4.24

An example of incomplete Pinyin

el 1 8 e AT Ef] > 40 v AN

—— e

Souce: MICICL 0604032402X
Sometimes a student only writes part of the Chinese characters for a word in the text line,
leaving a blank space for the missing character, while providing Pinyin or a foreign word in
the blank space to explain what they intended to write. In this case, the corresponding position
is left blank in the transcription, followed by the Latin letter string. As shown in Figure 4.25
and 4.26, the texts are transcribed as: “Z% kaoshi 5 | (kdo kaoshi wan le),” and “4&Z= 1]}
&4 1K hanjia (dong ji de shihou hdiyou jid hdnjia).”.
Figure 4.25

Example 1 of Pinyin/foreign word with character blank

[% 1z 1,

kao M 1
Souce: MICICL 0404052404X
Figure 4.26
Example 2 of Pinyin/foreign word with character blank
"I YN S " " ~
héu JiG d

Aotz Al H.

Souce: MICICL 1006052404X
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Arabic numerals

If the student uses Arabic numerals, they are transcribed in their original form as the
corresponding Arabic numerals. As shown in Figure 4.27, it is transcribed as: “#-Hi[X M 12
% 3| 18 & RB|FEE N (geé digii cong 12 sui dao 18 sui dao nidngingrén)”.

Figure 4.27

An example of using Arabic numerals

Brem 842, 3 18 9 49 F43 A
oA, % ABAI LA L QG

Souce: MICICL 1005042403X
Handwriting corrections
For instances where the manuscript includes arrows for insertion, added content, or cross-outs
for deletion, MICICL directly transcribes the content after the student’s handwriting correction.
The deletion/correction symbols themselves are not transcribed or annotated. While these
corrections are interesting, reflecting the student’s thought process and possibly language
proficiency, MICICL provides the scanned image of the writing data, giving users the
opportunity to browse this information visually. As shown in Figure 4.28 and 4.29, the student
uses various symbols for text addition, position swapping, and extensive scribbling.
Figure 4.28

An example of handwriting corrections (text addition)
E 'E’— = \\" Q !
ERERIEAE 22 00m 8K
‘ A s P
R 7 3 TR AV S
nes s AN 1l s -
Souce: MICICL 2105052404X
These are not transcribed. Instead, the text is transcribed directly after the student’s own

additions, deletions, and rearrangements—which is also the text read by the student during the

reading task. As shown, the texts are transcribed as: “{H & 515 5 5 HFAK Mk, FATHB AT LA
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FRERWRIREE (danshi wo juéde chuanzhe ré yifu, women dou kéyi xidngshou dongtian
de di wendn)!”, and “HE M7 AR Z 51 (nage difang If you hén duo zhuozi).”.
Figure 4.29

An example of handwriting corrections (text addition and scribbling)

P pe oY e d A B S

ﬁ?%% RREE .

3a - s

Souce: MICICL 0504032402X
Punctuation and formatting

Punctuation, capitalization, line breaks, and other formatting features in the learner’s
composition were generally transcribed as they occurred, unless they are clearly unintentional
slips of the pen. For example, extra periods or missing quotation marks will be preserved.
Chinese uses full-width punctuation, which differs from the half-width punctuation used in
Italian. If a student used a half-width period, as shown in Figure 4.30, this was transcribed
using the half-width period: “BKN22AA K Z . (vinwei xuésheng bu tai dud).”.

Figure 4.30

An example of incorrect punctuation

AATE A X 25,

Souce: MICICL 0604032402X
Through these strategies, MICICL aims to make the transcribed handwritten text fully retain
the learner’s writing behavior while minimizing the intrusion of images or hard-to-decode
symbols. The transcribed composition text can be searched, segmented, and analyzed like
ordinary digital text, while all deviations from the norm are marked with unified symbols,
facilitating filtering or separate statistical analysis. Compared to previous solutions, this
approach avoids embedded screenshots and achieves unity between information retention and
text clarity: researchers can directly understand the content of the composition from the

transcribed text and identify the error points through the markings. Furthermore, machine
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processing can selectively ignore or statistically analyze these error details based on the
annotation tags applied to the transcribed text. The original handwritten images are

permanently stored as reference material for researchers who need to analyze writing habits.

4.3.2 Annotation of writing data

Annotation covers four levels: Character (including punctuation), Word, Phrase, and Sentence.
The inclusion of the phrase level, which is not commonly adopted in existing Chinese
interlanguage corpus annotations, is motivated by the following considerations.

During the examination of the MICICL corpus, it was observed that certain errors occur
above the lexical level but below the sentential level. For instance, in some cases, words appear
in an incorrect order within a sentence. For example, a learner may produce a sentence such as:
“IRH LT B R(Wo chdngehdng gui chdoshi zhéumo)” intended as “3 ] R H H LT
(W0 zhoumo changchdng qu chaoshi, “1 often go to the supermarket on weekends”). In this case,
the error lies in the ordering of the phrase “J& K (zhoumo, “on weekends”) relative to the rest
of the sentence, rather than in any individual word or in the overall sentence structure.
Annotating this error at the lexical level would fail to capture the relational nature of the
problem, while annotating it at the sentential level would treat the entire sentence as erroneous
without specifying the locus of the word-order issue.

Therefore, a more fine-grained level of annotation is required to accurately represent such
intermediate-level errors. Another common situation involves collocational errors, such as
inappropriate combinations of measure words and nouns. If such errors were marked only at
the lexical level—by labeling the measure word as an “incorrect word”—the learner’s actual
interlanguage performance would not be fully represented. In these cases, the problem does not
lie in the use of an incorrect word form but in the combination of words.

Therefore, an intermediate phrase level was introduced between the lexical and sentential
levels to annotate these types of errors more precisely. According to the widely accepted
definition, a phrase is a structural unit composed of words that functions as a sentence
constituent (Wang, 1984, p. 12). The internal structure of a phrase is relatively stable and

usually functions as a whole with other constituents in the sentence (Zhou & Yu, 1996, p. 1).
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From a pedagogical perspective, phrase-level annotation holds significant value. Systematic
annotation of word-order errors and collocational errors enables teachers to identify learners’
difficulties in syntactic and semantic organization, as well as the patterns of word combination
that characterize their interlanguage system. For example, some learners, influenced by their
first language, may tend to transfer their native word order or lexical co-occurrence patterns
into Chinese. Statistical analysis of such errors can provide valuable insights for targeted
instruction, the design of vocabulary and syntax teaching activities, and even the development
of teaching materials and automatic error-correction systems.

In terms of annotation logic, MICICL follows the “bottom-up” principle, meaning
annotation proceeds in order from the smallest to the largest unit. It starts at the Character level,
where learners’ deviations in character form and use are annotated. This then extends to the
Word and Phrase levels, and finally, a comprehensive analysis is conducted at the Sentence
level. This hierarchical annotation system helps establish connections between different
linguistic units, thereby revealing the developmental patterns of the learner’s Chinese
interlanguage system. Note that words and characters are distinguished semantically, not by
the number of characters. Monosyllabic words are annotated as words, not characters.

In terms of annotation labels, the four levels of annotation—Character, Word, Phrase,
and Sentence—are represented by: </>, [/], {/}, and [/] respectively. The content within
the brackets represents the erroneous segment, and the annotation label indicating the error
type is placed at the end of the brackets. The reason for choosing not to use the parentheses ()
is to avoid confusion, as the original text written by the students may contain parentheses. In
designing the specific annotation labels at each layer, all tags were constructed based on the
initial letters of the corresponding error-category names in Chinese Pinyin (see the next
sections). This design principle is consistent with that of the HSKEDC. On the one hand, using
Pinyin initials helps maintain simplicity and systematicity in the tag system; on the other hand,
given that users of the corpus are expected to possess at least basic knowledge of Chinese, this

approach makes the tags easier to remember and apply. If more than one error occurs at the
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same level, a plus sign (+) is used to mark two or more errors (e.g., if a character is both

incorrectly written and redundant, it is marked with </C+D>).

4.3.4 Character level annotation of writing data

Table 4.1
Character level (including punctuation marks) annotation labels and definitions*®
Code | Name Annotation Content Example
7 Incorrectly written Pic-trans: % I [ [ SRR F-*
</C>
(Cuozi) | character Pic-anno: % 5[ 7 HfR F=<*/C>
L2 Incorrectly used Pic-trans: £ %' 5 A] LAz 2 HI 5%
</B>
(Biézi) character Pic-anno: £%' 5 A LAz & <ii/B>[HI 5%
A position where a
75 i character should appear | Pic-trans: IXFff #% /21X 4 #H %
</K>
(Kongqué) | but was intentionally left | Pic-anno: IXFh</K>#8 21X 4 H E
blank by the learner
Pic-trans: #Ja A 1ERE T 4545, fhidtfy
‘ A character that should
L SABT
</L> appear in the sentence
(Louizi) Pic-anno: #faftfi 1 E T 4545, fih<d]
but is missing
[L>1EH =T
e A character that appears | Pic-trans: JI CA/RTE @2 37 H 7 2 A i
</D> in the sentence but Pic-anno: FIT AVRTE 3% H 7 <E /D>
(Duozi)
should not be there INE(F3
BART Traditional Chinese Pic-trans: Ay AR AT I 1FIR 4
</F>
(Fantizi) | character Pic-anno: Ay B IR s <i#/F>131R 47
B Pic-trans: —JL4F 24 4>
</S> Arabic numerals
(Shiizi) Pic-anno:— 3L <24/S>1
</P> | PtE The use of Pinyin in Pic-trans: fEIXJLA xi F[H

49 Capital letters in the Pinyin forms of the label names (e.g. Cuozi, Biézi, Pinyin Cuowu) reflect the actual letter(s) used in
the corresponding annotation tags (e.g. /C, /B, /PC), rather than sentence-initial capitalization.
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(Pinyin) | place of a Chinese Pic-anno: fEIX JLA <x{/P>F-[A]

character
P s iR Pic-trans: Ay AR E huan F7E1X L
</PC> | (Pinyin Incorrect Pinyin Pic-anno: Ay B YR & <huan/PC>F fEIX
Cuowu) JL
PEE A
TN Pinyin written without

Pic-trans: FAHLIEN jie HF

</PQ> | (Pinyin tone marks
Pic-anno: FAH 4N <jie/PQ>FFH

shengdiao

Queshi)

PrE T N ‘ s
Pic-trans:iX ) LI# % JE& 2R 22 KL xido

=] FH Mixed Pinyin and
AKRK

</PZ> | (Pinyin corresponding Chinese . ‘ ‘ N

Pic-anno: X JL 1# & Jé W K % 1) <#%

hanZi character
xiao/PZ> [ AN KK

tongyong)

P R IR

Incorrect punctuation Pic-trans: A AEAKRZ.
</BC> | (Bidodidn
mark Pic-anno: A AEAKZ</BC>
Cuowu)

B Pic-trans: 774 HE R E RN HEELZ
FrsiJE# | A punctuation mark that
</BL> | (Bidodian | should appear in the ‘
Pic-anno: </BL>%f 4 L</BL>J& i &

Loudiao) | sentence but is missing ‘
WGV -

FrAiZ 4 | A punctuation mark that | Pic-trans: #5468 FIRHE i A1 F-75 %
</BD> | (Bidodicn | appears in the sentence | Pic-anno: # 5 JF 4 i i i fih 417 1o <-

Duoyi) but should not be there | /BD>/\%/

Note: The examples in the table are all drawn from the MICICL corpus. Since the original data
often involves more than one error, to ensure clearer representation in the table, all errors but

one have been corrected.
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Some further by-category explanations:

e </B>: Used to mark cases where character A was written as character B. In such cases,
B refers to an existing Chinese character that can be entered via a standard input
method.

e </K>and </L>: </K>is used to mark a blank space intentionally left by the learner for
a character that should have been written. In this situation, a visible empty position
appears in the handwritten text and is represented as a space in the transcription. In
contrast, </L> marks omitted characters—those that should appear in the text but were
not written and for which no space was left in the original data. In short, </K> indicates
that the learner was aware that a character should appear in this position but, due to
insufficient mastery, intentionally left it blank; whereas </L> indicates an unconscious
omission made out of carelessness or inattention.

e  </S>: Arabic numerals are marked with </S> because their use is not merely a matter
of writing habit but represents a cross-script writing strategy. This reflects a form of
functional substitution, in which learners use symbols from another orthographic
system to compensate for incomplete mastery of the target script. From a semiotic
perspective, Arabic numerals belong to a non-logographic symbol system and do not
share the orthographic properties of Chinese characters. Thus, the appearance of
numerals in a Chinese orthographic context can be considered an act of cross-script
transliteration or heterographic borrowing. Such numerals are highlighted in the
transcription, and in the subsequent correction process they are converted into their
corresponding Chinese numerals (e.g., “2” — “— (ér)”, “10” — “+ (shi)”) so
that the corpus returns to a consistent Chinese orthographic system.

e  </P>: Used to indicate cases where the learner wrote Hanyu Pinyin instead of Chinese
characters, and the Pinyin used is accurate and complete.

e  </PQ>: Used to mark Pinyin written without tone marks. This label was added because

such cases were frequently observed in the MICICL data. The omission of tones may
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result from learners’ limited tonal competence or intentional avoidance of tonal
marking during writing. These cases can later be cross-referenced with the reading-
aloud data to examine whether the learners were able to pronounce the correct tones.

e </PZ>:Used to mark cases where learners wrote both the Pinyin and the corresponding
Chinese character. If both forms are correct, the instance is not considered an error,
but it indicates that the learner was uncertain or not yet fully automatized in character
writing. In cases where the learner wrote both but the Chinese character was
incorrectly written or incorrectly used, the combined labels </PZ+B> or </PZ+C> are
used.

e </BC>: Used to mark incorrect punctuation use, such as using half-width punctuation
where full-width punctuation should be used.

e During the transcription process, no illegible characters were encountered; therefore,

no label was defined for unrecognizable handwriting.

4.3.5 Other levels of annotation of writing data

For word level annotation, the specific details can be seen in Table 4.2:

Table 4.2
Word level annotation labels and definitions™>
Code Name Annotation Content Example
[/CC] W 4% 1% | Incorrect word Pic-trans: X 3 153 AL K 02
(CiCuowu) SN WIRTS
Pic-anno: X5 13 AL K % J2 i
&I J3i%/CC
[/CD] W % 4% | Aword that appears in the | Pic-trans: {RA F#H/CMIE
(CiDuoyii) text but should not be | Pic-anno: R FHHCy[IE/CD]
there
[/CL] 1 JN(CiLou) | Aword that should appear | Pic-trans: M K =Ml Z AN £

30 Capital letters in the Pinyin forms of the label names reflect the actual letter(s) used in the corresponding annotation tags,
rather than sentence-initial capitalization.

140



in the sentence but is

PN ZINIS E) K 2

missing Pic-anno: MK = L3 [/CL] £
ANZ AN /NI K B
[/CS] A & A | Aself-created word Pic-trans: & /& 1 [E 14 #1
(ShéngzaoCi) Pic-anno: it & 71 [ 1[4 #P
/CS]
[/[CLH] | & & id & 1% | A separable verb error Pic-trans: W15 A 28 %8 2 M e
(LiHéci — L
Cuowu) Pic-anno: 415 N KRR £ [ e e
/CLH]— &L
[/W] 4k 3 1Al | A foreign word Pic-trans: M b 38 2% 70 — /> /)N
(Waiweénci) party
Pic-anno: M b3k 2% /p — A~/
[party/W]
[/WZ] AN SCIR| FIYY 7 | Mixed foreign word and | Pic-trans: Ji{i A—7JEkE hero
Gl H | corresponding ~ Chinese | Pic-anno: i A — {7 [ J¢
(Waiwénci  he | character hero/WZ]
hanZi
tongyong)

Some further explanations of the tags:

® [/CC]: Used to mark incorrect words. In such cases, the characters within the word have

already been annotated at the character level, so this label focuses only on the word level.

Typical cases include word-internal character order errors, e.g., B %G [/CC Tt H ]

(“firstly”) and AXFTFE A [/CC AP A1 (“as everyone knows™).

® [/CS]: Indicates invented words created by the learner, or words that exist in other

languages but not in Chinese.
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® [/CLH]: Used to mark errors related to separable verbs (& 7], lihéct). The label is placed
after the erroneous separable verb, indicating that the preceding expression contains a
misuse or mis-segmentation of a separable verb structure.

® In cases involving foreign words, if the foreign word is a common noun, it should be
uniformly annotated. If the foreign word is a proper noun, it is treated case by case:

i. When there is an official Chinese translation (e.g., Bologna — 1#i%JE L), the
foreign word should be annotated as an error.

ii. When the proper noun (e.g., a brand name, pet name, or shop name) lacks an
official translation but is necessary for meaning and cannot be replaced, it should
be kept in its original form. Example: ““#A% B — X MIMEE, B AT~
Volume. ” (There is a café at school called “Volume.”)

® Errors caused by omission or redundancy of prepositions, localizers, or particles, as well

as misuse of parts of speech, are all treated as word-level errors.

e Confusion among the structural particles “[#),” “Hi1,” and “453” 3! is also treated as a word
erTor.
Phrase level annotation labels are outlined in Table 4.3.
Table 4.3
Phrase level annotation labels and definitions®?
Annotation
Code Name Example
content
{/DXC} | ¥ & il J¥ % & | Phrase Pic-trans: % i 5t I T 18 78 3 17 o
(Dudnyu shunXu | order error | i[>
Cuowu) Pic-anno: { % ¥ & 51 ) 5 1H/DXC} 7E
I T O
{/DPC} | % i& #& Hc %% 1% | Phrase Pic-trans: & —MUIHELHE

3! Function words that mark attributive, adverbial, and complement relations in Chinese.
52 Capital letters in the Pinyin forms of the label names reflect the actual letter(s) used in the corresponding annotation tags,
rather than sentence-initial capitalization.
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(Dudnyii daPeéi | collocation | Pic-anno: &4 {—/MHELE/DPC}

Cuowu) error

It should be noted that if two or more consecutive words are missing in the corpus, the case
should be annotated using the word-level label /CL, rather than the phrase-level label. This
follows the bottom-up logic of the annotation hierarchy.

As discussed in Section 4.2, existing learner corpora typically adopt theory-driven,
grammar-oriented sentence-level annotation systems, with a primary focus on syntactic and
grammatical analysis. However, such annotation schemes have limited direct value for Chinese
language teaching, as teachers often cannot apply them directly in classroom settings without
further interpretation or adaptation.

Since the MICICL corpus is designed with pedagogical applications in mind, its
annotation framework emphasizes practicality rather than theoretical orientation. At the
sentence level, MICICL abandons traditional grammar-based annotation and instead classifies
errors according to the types of ill-formed sentences commonly encountered in Chinese
language teaching. This allows teachers to conveniently retrieve relevant examples of
erroneous sentences, gain an intuitive understanding of learners’ actual performance, and
directly incorporate these examples into teaching activities. Drawing on the HSK test
framework and previous research (Chen, 2003; Tan & Zhao, 2005; Jia & Zhu, 2012; Duan,
2015), this study categorizes erroneous sentences into nine types: collocation error, word order
error, incomplete component, redundant component, word choice error, logical error, sentence
structure confusion, unclear expression, and ambiguous sentence. Sentence level annotation
labels are shown in Table 4.4:

Table 4.4

Sentence level annotation labels and definitions’’

Annotation
Code Name Example
content

[/JPC | ] N ¥ T | Collocation | Pic-trans: & [E BA &%, ©H —/WHEE,

33 Capital letters in the Pinyin forms of the label names reflect the actual letter(s) used in the corresponding annotation tags,
rather than sentence-initial capitalization.
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& 1% (Junéi | error PAR B HIX K MNHELE
daPei Pic-anno: [ HEARE, &F {— M unHErE
Cuowu) /DPC}, FRIRE XWX KWNHELE . /JPC |
[/IXC] | A) W ¢ | Word order | Pic-trans: 7 5 51 ) LB RS HH oo
5% 1% (Junéi | error Pic-anno: [ {5 ¥ 5 o7 I = AH/DXCHFEIR T
shunXu iLro JXC]
Cuowu)
[/1Q] f) F B 43 | Incomplete | Pic-trans: MK A3 22 A 2 AN /INBE ) K
b% R (Juzi | sentence %,
chéngfen component | Pic-anno: [ MK ZHLIH[/CLIZE A 2 AN /N
canQué) 1KZE. /1Q)
[/ID fi] ¥ W 43 | Redundant | Pic-trans A ZEHII ik v LA A& ZRiz3),
% 4R (Juzi | component | WIULIFUK, TIRELA WS
chéngfén Pic-anno: [ & ZE[JIN kil LA 4 Z=i25)), L
Dudyii) WYUK, [IRE/CDIIEE WS . /ID]
[Aaycl | f) ¥ i | Word Pic-trans: @RVREHEIR LT, ALK
& % (Juzi | choice error | ZF A& H I 5 V2%
Yongci Pic-anno: [ WURVRAEEIR 23017, FRIAF4AK
Cuowu) TR Rbf N[ J55/CCl. /TYC]
[ALCl | f) 7 2 i | Logical Pic-trans: R f B 44 B 1% bE A4 R R AUAR
& = (Juzi | error e
Ludji Pic-anno: [ R[] B 44 B 12 bE BB PR O R SR
Cuowur) #, /JILC]
[Asz] | f) X A& # | Sentence Pic-trans: 534h, N 7930, TR A
(JuShi structure o
Zdrou) confusion | Pic-anno: [ 5341, N T %30, FHUAIAE
H. /1sz]
[IBY] | %) ¥ 3R & | Unclear Pic-trans: FREAEIR, (HRZJRFNEIR—EHZE !
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AN B (Juzi | expression | Pic-tanno: [ FEAR(R, H2AFRMIEIR—E S /1!
BidoYi /IBY |
biiming)
[/IQY] | f) T A B | Ambiguous | Pic-trans: 7EAF)L, FRIRHIHI = AR FEY LT
X (Juzi you | sentence HSCR, WS TIRZES).
OiY?) Pic-anno: [7EA)L, FRERAIAIZEKFIEZELET
Fscik, WS TIRZES. QY
[/IC? | | 4% %t £ &% | Uncertain | Pic-trans: HARMATAHE, HE—DAf—X
% (cunyi Ju | sentence I
Cuowu) error Pic-anno: [ HAMEATIAH %, (HE— A—X
. /1C? |

Sentence segmentation in MICICL is based on sentence-final punctuation marks in Chinese,
including periods, exclamation marks, question marks, and ellipses. If learners used incorrect
punctuation marks (in most cases, a mixture of half-width and full-width forms), segmentation
is performed according to the target-correct punctuation.

Some sentence-level labels may partially overlap in form or function with labels at other
annotation levels. For instance, “/JPC” and “/JXC” correspond functionally to the phrase-level
labels “{/DPC}” and “{/DXC}”, while “/JYC” may overlap with the word-level label “[/CC]”.
This overlap is intentional, as sentence-level annotation is designed to help teachers quickly
and accurately identify completely erroneous sentences, making it easier to extract
representative examples for teaching purposes.

In fact, the determination of sentence-level labels is derived from the annotation results
at lower levels. Since MICICL follows a bottom-up annotation principle, the word- and phrase-
level annotations are completed before the sentence-level annotation begins. Thus, the
sentence-level labels serve as a comprehensive generalization of lower-level errors. For
example, when a word-level error label “[/CC]” (incorrect word) appears in a sentence, the
corresponding sentence-level label is “/JYC” (word choice error). When extra or missing words

are marked, the sentence-level labels “/JD” (redundant component) or “/JQ” (incomplete
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component) are added. Similarly, when phrase-level labels “{/DXC}” or “{/DPC}” (phrase
order or collocation errors) appear, the sentence-level labels “/JXC” or “/JPC” are
correspondingly applied. This progressive, hierarchical annotation logic maintains consistency
across levels and enhances the interpretability and pedagogical usefulness of sentence-level
annotations.

For sentences of uncertain error types or ambiguous meaning, the label “/JC?” is used to

indicate unclear or indeterminate sentence errors.

4.3.6 Correction of writing data

In the correction layer, revisions are made based on the annotations in the transcription layer,
with each annotation corresponding to one correction.
Character-level correction:

e Incorrectly written characters are corrected to their intended target characters, replacing
the “*” symbol in the text, based on context and the original handwriting.

o Incorrectly used characters are replaced with the correct ones in the same manner.

o Traditional characters are converted to simplified forms.

e Arabic numerals are replaced with the corresponding Chinese numerals.

e All forms of Pinyin—including correct and complete Pinyin, Pinyin without tone marks,
and incorrect Pinyin—are converted to the correct Chinese characters.

e When both Pinyin and Chinese characters appear together, the Pinyin is deleted while
the character is retained (if the character itself contains a writing or use error, it is also
corrected).

e For omissions or redundant characters (labels </K>, </L>, etc.), the corresponding
characters are added or deleted.

e Incorrect punctuation marks are replaced with correct ones, and punctuation omissions
or redundancies are similarly corrected.

Word-level correction:
e Incorrect or invented words are replaced with the most contextually appropriate words.

o Errors in separable verbs are corrected according to the minimal revision principle.
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e Redundant or missing words are deleted or added to fit the context.

o Foreign words are translated into suitable Chinese equivalents.

e If both foreign and Chinese words co-occur, the foreign word is deleted while ensuring
the correctness of the Chinese equivalent.

e For proper nouns, contextual judgment is applied: when an official Chinese translation
exists (e.g., Bologna — “187% JE L), it is used; for proper names such as café names
or pet names without an official translation, the original Latin alphabet is preserved.

e Uncertain word errors are minimally corrected according to contextual appropriateness.

Phrase-level correction:

e Adjustments are made to word order or collocational relationships based on the

identified type of phrase-level error.
Sentence-level correction:

o For some labels (e.g., sentence collocation errors or sentence word choice errors),
corrections are already resolved during lower-level (word or phrase) processing. Other
labels are corrected according to the minimal revision principle, providing a revised
version that maintains the learner’s original intention while ensuring grammatical

completeness.

4.3.6 Writing data transcription and annotation overview

A quantitative overview of MICICL writing data transcription can be seen in Table 4.5.
Table 4.5

Writing data transcription overview

Element type No. of occurrences
Chinese characters 30524
* (Incorrectly written characters) 607
Pinyin 1900
Foreign words 1184
Punctuation marks 4505
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Numbers 145

Total 38865

Note that the number of Chinese characters does not include incorrectly written characters,
Pinyin, foreign words, or punctuation marks. Pinyin refers to all cases including Pinyin without
tone marks, incorrect Pinyin, and Pinyin that appears together with Chinese characters. The
term “number” refers to individual digits; for example, “311” is counted as three digits. The
statistical results of the annotated labels are as follows:

Table 4.6

Writing data annotation label numbers

Frequency of

Annotation Level Label
occurrence
Character Level C 607
B 437
K 32
L 119
D 68
F 270
S 63
P 304
PC 113
PQ 1322
PZ 161
BC 344
BL 156
BD 28
Word Level CcC 832
CD 294
CL 812
CS 9
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CLH

WZ
Phrase Level DXC
DPC
Sentence Level JPC
JXC
JQ
ID
JYC
JLC
ISZ
JBY
QY
JC

1130
54
258
75
70
230
502
208
557
18
11
60

A total of 9,165 annotation labels were applied. Among them, 4,024 annotations were at the
character level, 3,137 at the word level, 333 at the phrase level, and 1,671 at the sentence level.

All the errors represented by these annotations were subsequently corrected in the correction

layer.

4.4 MICICL reading-aloud data processing rules and outcomes

4.4.1 Complexity of reading-aloud data

Regardless of the type, audio data from Chinese interlanguage learners is often replete with

non-standard features, posing numerous challenges for the data processing. Common

phenomena include:
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Phonological errors
Learners frequently make or confuse initial and final sounds (consonants and vowels), as well
as make tone errors. These errors are abundant in interlanguage corpora and must be accurately
captured and recorded during transcription.
Repetitions and self-corrections
During speaking or reading aloud, learners may repeat certain characters or words due to
uncertainty, or they may immediately correct a mistake after uttering it. Consequently, the audio
contains repeated segments or sentences that are revised midway. Even when the corrected
content is accurate, these phenomena indicate the learner’s lack of fluency with the
pronunciation of a specific character or a particular grammatical point.
Fillers and pauses
Learners often produce filler words, such as “um,” “ah,” or “er,” during moments of thought
or hesitation. These vocalizations typically carry no semantic meaning but reflect the learner’s
lack of fluency in that segment. Additionally, due to insufficient proficiency or the need for
more processing time, learners may generate unnatural pauses in places where natural pauses
between sentences do not occur, reflecting non-fluency characteristics.

The above features can appear in both reading-aloud and spoken data. In reading-aloud
data, the following situations can further complicate transcription:
Non-textual vocalizations
These include instances where a learner asks a question during reading-aloud due to ambiguity
in the text, or offers an explanation about their reading due to special circumstances. Such vocal
content is irrelevant to the text being read and is often directed at the researchers present,
sometimes even using the language of research communication (such as English) rather than
Chinese.
Inconsistency between reading and text content
Learners may omit or misread parts of the text. In this context, “misreading” is not an error in
initials, finals, or tones, but rather the substitution of a correct character/word in the text with

a different character/word. In such cases, the content the learner reads is phonologically correct

150



(when isolated from the text) and may even be grammatically sound within the flow of speech;
the error lies only in the disjunction with the source text. This also indicates the learner’s
uncertain or weak memory and mastery of certain characters/words.

The management of this complex information significantly impacts the final textual
representation of the data. Below, we will examine the transcription schemes of several existing
Chinese interlanguage corpora, compare their data processing methods, and thereby summarize

current best practices and shortcomings in reading-aloud data processing.

4.4.2 Accuracy and reliability of reading-aloud data transcription

In the transcription of the reading-aloud data, the analysis focuses on the phonetic realization
of Chinese syllables, including both segmental structure and tonal information. Transcription
was carried out by the author, relying on auditory perception and native-speaker linguistic
intuition to identify syllable segments and tones. Chinese syllables were transcribed using
Hanyu Pinyin with numerical tone codes, while English or Italian words produced by the
learners were transcribed by reproducing their original spoken forms without phonological
adaptation.

I am a native of Henan, China, which belongs to the Central Plains Mandarin dialect area.
My first language is Standard Mandarin, not a local dialect, and I grew up in a standard
Mandarin phonetic environment. I participated in the Putonghua Proficiency Test (i i 7K
FIRK,  pitonghua shuiping céshi)®* organized by the National Language and Writing
Commission of China ([H Z1E & 7 TAER R E, gudjia yityan wénzi gongzuo wéiyudanhui)
33, achieving a score in the Level One Grade B (— 2 2.2, yiji yidéng) range (92-96.9 out of
100). This is the second-highest level in the official standard, indicating normative
pronunciation, correct use of initials, finals, and tones, minimal regional accent, and meeting
professional requirements for language teaching and broadcasting.

Regarding the reliability of auditory judgment, extensive empirical research has

demonstrated the accuracy and consistency of native speakers in perceiving Mandarin

4 https://www.cltt.org/#/webHome
55 http://www.moe.gov.cn/jyb_sy/China_Language/
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segments and tones. These findings are directly relevant to learner data, as native speakers’
sensitivity to segmental and tonal deviations provides a reliable basis for identifying non-
target-like realizations in second language speech, particularly in controlled reading-aloud
tasks where the intended lexical forms are known.

Accuracy of segmental perception

Zhang, Peng, and Wang (2016) found that native Chinese speakers exhibit typical categorical
perception features in both tone and consonant perception tasks, reacting most sensitively at
the phonetic continuum boundaries, while non-native speaker listeners lack clear categorical
boundaries. This suggests that long-term linguistic experience modulates cue weighting,
enhancing the ability to distinguish segmental differences. Research by Lin & Francis (2014,
p. 2832) further indicates that the accuracy of native Mandarin speakers in segmental
identification tasks consistently remains between 78% and 90%, showing strong perceptual
stability. An experiment by Lai (2012, p. 246) showed that native speakers’ accuracy in nasal
contrast tasks (e.g., [m—n] and [n—y]) exceeds 90%, demonstrating extremely high
discrimination accuracy. The cross-language study by Tsao, Liu, and Kuhl (2006) also
confirmed that native language experience forms stable phonetic category representations at
the neural processing level, leading to greater consistency and automatization in consonant
discrimination among native Mandarin speakers. These findings collectively establish a solid
basis for the reliability of the phonetic judgment in this study’s speech transcription.
Accuracy of tone perception

Numerous experimental studies indicate that native listeners’ tone perception typically reaches
a “ceiling effect” in quiet environments, meaning recognition accuracy is near perfect. Even
under noisy or incomplete speech signal conditions, native speakers maintain high recognition
levels (Gottfried & Suiter, 1997; Li et al., 2016; Lee et al., 2009). Native listeners possess
categorical perception ability for tones (Hall¢ et al., 2004; Yang, 2021), allowing them to
automatically ignore acoustic variations within a category and focus on semantically distinctive
tone differences, thus maintaining highly stable recognition performance across different

speakers. Experimental data from Liu (2013) showed that the accuracy of native listeners in
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identifying single-syllable tones was about 88% under single-speaker conditions and 91% in
context. Under multi-speaker conditions, these accuracies were 82% and 90%, respectively,
demonstrating good cross-speaker consistency. Neurophonetic research by Krishnan et al.
(2005) further revealed that the human brainstem’s Frequency-Following Response (FFR) can
track the pitch contours of Mandarin tones with high precision, and native experience
significantly enhances the clarity and sensitivity of this encoding. This suggests that native
speakers possess greater neural sensitivity to tone changes, providing physiological and
cognitive support for tone annotation guided by auditory intuition. The latest experiment by
Zhang et al. (2025, p. 8-9) also indicated that the perceptual accuracy of native listeners for the
four tones in a natural speech environment is between 93% and 97%.
Coexistence of reliability and limitations
Undeniably, manual auditory transcription inherently involves a degree of subjectivity at the
operational level, and the lack of objective verification for every syllable via automatic acoustic
measurement constitutes a potential limitation of MICICL’s reading-aloud data transcription.
However, based on multiple lines of evidence from linguistic theory, experimental phonetics,
and neurophonetics, the significant advantages of native Mandarin speakers in segmental and
tonal perception renders auditory-based annotation, guided by native speaker intuition, highly
reliable. In the specific operation, I made every effort to re-listen to each audio track multiple
times to ensure consistent judgment, thereby minimizing subjective bias.

Therefore, although MICICL’s Pinyin and tone transcription is primarily based on one-
person manual auditory perception rather than an automated acoustic recognition system. This
process is sufficiently supported by empirical evidence in theory, and its scientific validity and

reliability are ensured through repeated verification and cross-checking in the methodology.

4.4.3 Transcription of MICICL reading-aloud data

For learners’ reading-aloud data, MICICL adopts a method of Pinyin transcription with
numerical tones plus necessary symbolic markers, deliberately avoiding the use of Chinese

characters. Specific rules are as outlined below.
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Transcription format

e All reading-aloud data are transcribed into Pinyin, following the Hanyu Pinyin scheme
for the learner’s pronunciation of each character.

e Pinyin is written entirely in lowercase, and the four tones (Yinping, Yangping,
Shangsheng, Qusheng) and the neutral tone are marked using the numbers 0, 1, 2, 3,
and 4 respectively.

o Syllables are delimited by spaces to enhance readability.

o Foreign words are transcribed in their corresponding original form.

Simplified labeling for filler words

In the MICICL corpus, all filler words (such as én , a, e, etc.), regardless of their specific
phonetic form, are uniformly transcribed using the symbol /en. This design is based on three
main considerations: First, clarity and recognizability. The form /en is visually distinct from
other Pinyin forms in the MICICL reading-aloud data, allowing readers to instantly recognize
that the segment is not normal speech but a marker of learner hesitation or pause. This symbolic
treatment simplifies the visual structure of the text, making the corpus presentation cleaner and
more intuitive. Second, pedagogical and research focus. MICICL’s emphasis is on examining
the learner’s oral fluency, rather than scrutinizing the subtle phonetic differences between
different types of filler words. Adopting a unified, undifferentiated marker accurately records
the frequency of learner hesitation while avoiding the subjective judgment errors and
annotation burden associated with distinguishing pronunciations like én and a. While this
simplification has limitations (e.g., from a discourse function perspective, different fillers may
carry different pragmatic functions), this information loss is negligible for MICICL’s core goal
of teaching and assessment. Last, operability. This scheme significantly reduces the
transcription workload. The transcriber only needs to mark /en once for each instance of a filler
pause, regardless of how many times the learner repeated the filler, thereby avoiding
transcription inconsistencies and improving efficiency. For machine processing, /en serves as
a unified token for automated analysis, facilitating the statistical counting of hesitation

frequency or the filtering of spoken noise.
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Other disfluency phenomena

In addition to filler words, MICICL draws on existing corpus experience to establish
transcription rules for common oral disfluency phenomena such as repetitions and self-
corrections. For repetitions, MICICL adheres to the principle of recording every instance. All
repetitions are strictly transcribed according to the audio, without omission or merging. Self-
corrections are also recorded verbatim.

Pauses

In the transcription of MICICL’s reading-aloud data, the pause is recorded as a crucial feature
affecting speech fluency. To balance corpus readability and analytical utility within a
pedagogical framework, MICICL adopts a classification method based on semantic and written
correspondence, dividing pauses into two types: Natural Pause (/ZT) and Non-Natural Pause
(/FZT).

e Natural Pause (/ZT): Refers to a pause that occurs naturally according to syntactic or
semantic structure (e.g., between clauses, at sentence ends, or between paragraphs).
These pauses usually correspond to punctuation in the written text and are normal
prosodic features of speech flow. In the transcription, a pause at a sentence end or a
semantic boundary is marked as /ZT.

e Non-Natural Pause (/FZT): Refers to an unexpected pause caused by factors such as
lack of proficiency, hesitation, word recall, or difficulty in speech planning. These
pauses typically appear mid-clause or interrupt semantic flow, affecting continuity and
fluency. Such pauses are marked as /FZT in MICICL.

In terms of annotation methodology, MICICL does not use precise time measurements to
differentiate pause duration, but relies on auditory judgment to identify and record the existence
of a pause. I only classified and annotated pauses that were clearly perceptible in the audio,
without quantifying their duration. This approach simplifies the transcription process while
ensuring the corpus’s operability and consistency.

While pause duration has been discussed in existing research, no unified standard has

been reached. Hu &Wang (2011) summarized that most scholars lean toward a dichotomy of
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“short pause” and “long pause,” but consensus is lacking on the specific time threshold for
“short” versus “long”. For Chinese learners, the frequency and position of pauses directly
impact their fluency and discourse organization skills. Since systematic experiments are
lacking to define which duration falls into the “non-natural” category, MICICL avoids time
thresholds, using semantic interruption and perceived prominence as the differentiating criteria.
This approach aligns better with the functional positioning of a pedagogical corpus: helping
researchers and teachers clearly identify fluency issues during the learner’s reading process by
distinguishing between natural and non-natural pauses.

Exclusion of punctuation marks

In MICICL’s reading-aloud data transcription system, no written punctuation marks are used.
This design principle is based on the fundamental difference in symbol system function
between spoken and written language. Written punctuation is designed to aid reading and
semantic structure and does not perfectly correspond to spoken features like pauses, intonation,
or turn boundaries. However, in some transcription systems, researchers often borrow written
punctuation to denote prosodic features or discourse boundaries, which can lead to ambiguity.
In transcription practice, the meaning of punctuation often differs from its written function (Du
Bois et al., 1993; Hepburn & Bolden, 2017). Mixing punctuation in interlanguage spoken
corpus transcription could lead to misinterpretation as grammatical pauses or syntactic
segmentation, thereby obscuring the learner’s genuine phonetic features and fluency
performance.

Therefore, MICICL avoids using written punctuation in its transcription symbol system,
opting instead for dedicated transcription labels (such as /ZT, /FZT, /en, etc.) to represent
spoken phenomena like pauses and hesitation. This approach ensures a one-to-one
correspondence between the transcription symbols and the phonetic phenomena, avoiding
interference from the written language system, while making the data formally unified and

computable.
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Handling of non-reading content

During the reading task, learners occasionally interrupt to explain or ask questions about a
segment of the text. Such non-reading speech is also considered part of the corpus and is
transcribed in the normal Pinyin format to fully present the learner’s authentic performance
during the task. If the learner uses a foreign language for explanation or comment, the original
foreign language text is retained and subsequently labelled (by using the label [/W]) in the
annotation layer to reflect code-switching behavior. This method ensures the authenticity of
the data and provides a basis for analyzing the learner’s language mobilization and cross-code
behavior during task execution.

Recording of intonation

A common occurrence in the corpus is the rising intonation at the end of a clause. This rising
intonation may be due to the reading of an interrogative sentence, or it may arise from the
learner’s lack of fluency or self-doubt. The latter can indicate the learner’s uncertainty about
the content being read or reflect hesitation and lack of proficiency in the pronunciation of
specific words. To preserve this phonetic feature, MICICL marks intonation changes in the
transcription. Any noticeable rising intonation at a sentence end or semantic boundary is
annotated as /SY (.4 shangydng, rising), allowing for subsequent quantitative analysis of
speech fluency and intonation control. Explicitly marking the rising intonation helps teachers
or researchers identify points of uncertainty in the learner’s comprehension or pronunciation,

thereby providing data support for phonetic instruction and individualized feedback.

4.4.4 Annotation of reading-aloud data

Annotation format and content
Similar to the processing order for handwritten data, annotation of MICICL’s reading-aloud
data was performed after the transcription was complete. The annotation system for the reading
section is divided into three structural levels: Syllable, Segment, and Phrase, corresponding to
the symbols: </>, [/], and {/}, respectively.

This study did not set a “Sentence” level for the reading-aloud data because the only

phonetic feature likely to affect the syntactic level in reading material is the intonation pattern,
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especially rising intonation. Since this feature has already been recorded in the transcription
layer using a dedicated symbol (e.g., /SY), there is no need to redundantly establish a Sentence
tier at the annotation level.

The design of the three annotation tiers is based on the linguistic features of the reading-
aloud data and the practical research needs:
Syllable level (</>)
Chinese uses a monosyllabic writing system, where each character corresponds to a single
syllable unit. Therefore, syllable annotation in the reading-aloud data directly applies to the
character level and is used to record the learner’s accuracy in syllable pronunciation (e.g., errors
or deviations in initials, finals, and tones).
Segment level (|/])
The Segment tier primarily targets the annotation of foreign language lexical items (such as
English or Italian) that appear during the reading. Since foreign words often contain multiple
syllables and differ structurally from the Chinese monosyllabic system, the Segment tier
annotation is used to identify the overall phonetic production of non-Chinese words.
Phrase level ({/})
The Phrase tier is utilized to mark phenomena such as repetitions and self-corrections during
reading-aloud. MICICL’s actual reading-aloud data shows that when learners hesitate or make
an error, they often tend to re-read a phrase unit. The length of this phrase unit is not fixed; it
could be a multi-character phrase or a single character. Regardless of the phrase length, a
unified bracket marking method is used to ensure consistency in the annotation format.
This layered design enables the MICICL reading corpus to simultaneously capture both micro-
level phonetic errors (syllable and segment) and macro-level fluency features (repetition and
correction). This achieves a balance between annotating phonetic accuracy and fluency, while
also maintaining structural consistency with the hierarchical system used for the written corpus.
Annotation labels and definitions
Table 4.7 presents the syllable-level annotation labels in MICICL, which are used to annotate

segmental and tonal deviations in learners’ reading-aloud production.
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Table 4.7

Syllable level annotation labels and definitions’®

Code Name Annotation content Example
</DC1/2 | /& i % % | tone error Pic-trans: &= AKHA
/3/4/0> | (shéngDiao Audi-trans: wol shi4 yil dal lil
Cuowu) ren2 /
Audi-anno: <wol/DC3> shi4 yil
<dal/DC4> <li1/DC4> ren2
</SC> | = B R | errors in the | Pic-trans: &
(Shéngmui pronunciation of the | Audi-trans: wo3 pa4 pa0
Cuowu) initial (consonant) of | Audi-trans: wo3 <pa4/SC>
a syllable <pa0/SC>
</YC> | B 1% | errors in the | Pic-trans: 1R % KAk
(YunmuiCuowu) | pronunciation of the | Audi-trans: hen3 doul da4 de0O
final (vowel or vowel | cheng?2 shi4
combination) of a | Audi-anno: hen3 <doul/YC> da4
syllable de0 cheng?2 shi4
</QC> |4 ¥ 45 iR | A case where both the | Pic-trans: & IR & 1) [F] 5 % % 2
(QudnbuCuowu) | tone and the syllable | B HL5
pronunciation are | Audi-trans: wo3 genl wo3 de0
incorrect (e.g., tone + | tong2 xue2 chang2 chang2 chul
final, tone + initial) kan4 dian4 ying3
Audi-anno: wo3 genl wo3 de0
tong2 xue2 chang2 chang2
<chul/QC> kan4 dian4 ying3

36 Capital letters in the Pinyin forms of the label names reflect the actual letter(s) used in the corresponding annotation tags,
rather than sentence-initial capitalization.

159



</BDC> | 4 i 4 % | A case where tone | Pic-trans: FAf]—i2 2=

(BianDiao sandhi should occur | Audi-trans: wo3 men2 yil qi3 qu4
Cuowu) but was not applied Audi-anno: wo3 men2 <yil/BDC>
qi3 qu4

</BYZ> | A~—3U(BuYiZhi) | Inconsistent with | Pic-trans: R 11 %
handwriting content | Audi-trans: wo2 jie3 jiel shi2 er4
si4 sui4

Audi-anno:  wo2  jie3  jiel

<shi2/BYZ> <er4/BYZ> si4 sui4

Note. The examples provided in the table are authentic data from the MICICL corpus. However,
in order to more clearly illustrate the corresponding labels, information outside of the
demonstrated labels has been displayed after correction.

Some further explanations:

e </DC1/2/3/4/0> (Tone Error): The number following DC indicates the correct tone that
should have been produced for that character.

e </BDC> (Unchanged Tone): This tag is used when the learner pronounces the
character’s base tone correctly, but fails to apply a mandatory tone sandhi rule in
sequence with surrounding words.

o {/BYZ} (Inconsistency with Written Text):

1. Misreading: For example, the written text is “Z 7 (Ildo gii)”, but the learner read
“gu2 lao3”.

ii. Correct Utterance of Incorrectly written Character: This also covers cases where
the learner wrote incorrectly used characters, but read the text as if they had
written the target character. For instance, if they wrote “HEi (chui jido)” instead
of BN {shui jido), but still read it as “shui4 jiao4”.

Table 4.8 presents the segment-level annotation labels in MICICL, focusing on the

identification of foreign words and other segment-level features in learners’ oral production.
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Table 4.8

Segment level annotation labels and definitions®’

Code Name Annotation content Example
[/W] A 3 | A foreign word Pic-tran: Wh7F post office TAF
(Waiwén) Audi-trans: tal zai4 post office gongl

zuo4
Audi-anno: tal zai4 [post office/W]

gongl zuo4

Table 4.9 lists the phrase-level annotation labels in MICICL, which are used to annotate

discourse-related phenomena such as repetition, self-correction, and explicit explanation in

learners’ reading-aloud data.

Table 4.9
Phrase level annotation labels and definitions
Code Name Annotation content | Example
{/CF}{/ | EE/HEE | Repeated content Pic-trans: %% T — )L B34k
CFH} J5 Audi-trans: wo3 xue2 le0 yi4 dian3 er0
(ChongFu/ zhongl guo2 zhongl guo2 wen2 hua4
ChongFu Audi-anno: wo3 xue2 le0 yi4 dian3 er0
Hou) {zhongl guo2/CF} {zhongl guo2/CFH}
wen2 hua4
{/XZ}{/ | 1BIEMEIE | Self-correction Pic-trans: IR EE g H
XZH} & Audi-trans: wo3 genl wo3 ba4 ba0 qu4
(XiuZheng guo0 gong?2 zuo2 qu4 guo0 zhongl guo2
/ Audi-anno: wo3 genlwo3 ba4 ba0 {qu4
XiiiZheng guo0 <gong2/QC> <zuo2/SC>/XZ} {qué
Hou) guo0 zhongl guo2/XZH}

57 Capital letters in the Pinyin forms of the label names reflect the actual letter(s) used in the corresponding annotation tags,
rather than sentence-initial capitalization.
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{/IS} it B | Explanation Pic-trans: PKIYFRATA AN (R0 A

(JieShi) Audi-trans: yinl wei4 wo3 men2 im not
sure about this one you3 bu4 tong2 de0
guanl dian3

Audi-anno: yinl wei4 wo3 men2 {im not
sure about this one/JS} you3 bu4 tong2 de0

guanl dian3

Some further explanations:

{/CF} and {/CFH}: Used to mark repetitions made by the learner during reading-aloud
aloud. The repeated segment is enclosed by [/ ], followed by /CF at the end to indicate a
repetition. If the segment is repeated multiple times, /CF is added accordingly for each
repetition. The label /CFH is used to mark the final repetition in a series of repeated
utterances.

{/JS}: Used to annotate verbal explanations made by the learner to the researcher that are
not part of the original text. These utterances sometimes occur during the reading process,
and learners may provide explanations or comments in either Chinese or English.

{/XZ} and {/{XZH}: Used to mark self-corrections made by the learner while reading aloud.
/XZ marks the incorrect segment that was immediately followed by a self-correction, while
/XZH marks the corrected segment. The corrected segment may still contain pronunciation
errors. The distinction between repetition and self-correction lies in the nature of the
repeated content: repetition involves the same pronunciation being repeated, whereas self-
correction involves a change in pronunciation, showing that the learner is attempting to

produce a more accurate sound.

4.4.5 Correction of reading-aloud data

The correction of the reading-aloud data primarily utilizes the Pinyin + numerical tone format,

referencing the image of the written text to transcribe the correct pronunciation.

The following operations are performed:
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e Filler Words and Explanations: Filler words and explanatory comments are retained in
both the transcription and annotation tiers.
e Repetitions:
1. The content within the [/CF] labels is deleted, but the label itself is retained.
ii. Only the content of [/CFH] (the final repetition) is retained.
e Self-Corrections:
1. The content of [/XZ] (the error segment) is deleted, but the label itself is retained.
ii. Only the content of [/XZH] (the corrected segment) is retained, and any existing
syllable errors within this segment are modified.
e Pauses: Based on the writing data in the image text, Natural Pauses (“/ZT”) are annotated
in places where a pause is necessary (such as between clauses or short sentences). The
Non-Natural Pause label “/FZT” is deleted from the transcription and annotation tiers.

e Foreign Language Data: Foreign language data is annotated only and not translated.
4.4.6 Reading-aloud data processing overview

A reading-aloud data transcription overview can be seen from Table 4.10:
Table 4.10

Reading-aloud data transcription overview

Content type No. of occurrences
Tone 0 2651
Tone 1 9324
Tone 2 8731
Tone3 5698
Tone4 7941
/en 1054
foreign words 1251
/SY 13
/FZT 101
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/ZT 3704

The result of summing up all the tones is the total number of syllables in the Chinese characters
read by the learners, which is 34345. Reading-aloud data annotation overview can be seen from
Table 4.11.
Table 4.11

Reading-aloud data annotation overview

Annotation label No. of occurrences

DCO 196
DC1 1410
DC2 1482
DC3 2308
DC4 3742
W 1251
BYZ 226
CF 369
CFH 343
XZ 187
XZH 169
JS 22

In total, the corpus contains 9,364 syllable-level annotations, 1,251 segment-level annotations,
and 1,090 phrase-level annotations. All annotations were revised accordingly during the

revision process.
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Chapter S. Character Level Handwritten Data Analysis

5.1 Introduction

As established in Section 1.3, this study takes the Chinese character as the fundamental unit of
analysis. Building on this foundation, this chapter focuses on examining the handwritten data
to uncover how learners construct, represent, and negotiate orthographic knowledge during the
process of Chinese character acquisition.

The analysis in this chapter is organized around three major types of character-related
deviations that emerged in the MICICL handwritten data: incorrectly written characters (the /C
tag), incorrectly used characters (the /B tag), and the use of Pinyin (/P, /PC, /PQ, /PZ tags).
Detailed definitions of these annotation tags are provided in Section 4.3. These categories,
while distinct in form, are closely interrelated in reflecting how learners’ orthographic systems
develop and how the learners cope with difficulties in Chinese character production. Each
section investigates these phenomena from two complementary perspectives: between learners
(how many and which learners produced each type of error) and between character types
(which Chinese characters were most frequently involved), in order to reveal both inter-learner
regularities and inter-character patterns.

Section 5.2 focuses on incorrectly written characters, which are represented by the

13 334

symbol in MICICL (see Section 4.5). Far from being random mistakes, these instances
generally display a certain internal logic within learners’ interlanguage orthography. By
examining the frequency and the distribution of these cases, Section 5.2 explores how structural
and visual features of Chinese characters influence learners’ writing performance and reveal
their developing orthographic competence.

Section 5.3 turns to incorrectly used characters. Their occurrence stems from the intricate
relationship between sound and form in the Chinese writing system, where homophones, near-

homophones, and graphically similar characters frequently overlap. For learners, insufficient

consolidation of these correspondences can lead to substitution errors.
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Section 5.4 addresses another phenomenon closely related to orthographic uncertainty—
the use of Pinyin. Many learners in the MICICL corpus occasionally replaced target Chinese
characters with Pinyin forms, sometimes mixing Pinyin and characters within the same word
or phrase. These instances are annotated with /P, /PC, /PQ, and /PZ, representing various forms
of Pinyin use, such as missing tones, partially correct spellings, or co-occurrence with
characters. The analysis of Pinyin substitution reveals how learners employ phonologically
driven compensatory strategies to maintain textual coherence and communicative flow when
orthographic retrieval fails. It also sheds light on the evolving relationship between sound and
form in learners’ interlanguage orthography.

In the MICICL corpus, learners occasionally incorporated foreign words into their
handwritten texts. These instances are annotated as /W and are briefly discussed in Section 5.5.
As this phenomenon primarily concerns word-level rather than character-level analysis, it is
only addressed in a concise overview without extensive quantitative examination.

Finally, Section 5.6 provides a comparative analysis and synthesis of the first three major
categories—incorrectly written characters, incorrectly used characters, and Pinyin use—
summarizing their distributional features and implications for Chinese character acquisition
among L1 Italian learners.

Through this multi-level examination, Chapter 5 aims to construct a comprehensive
picture of learners’ handwriting performance at the character level, highlighting the
systematicity underlying different types of orthographic deviations. Rather than viewing these
phenomena as mere errors, the chapter interprets them as developmental markers that reveal
how learners conceptualize, reconstruct, and internalize the relationship between sound, form,

and meaning in the process of learning to write Chinese.

5.2 Character writing: incorrectly written characters

5.2.1 Research questions

Building on previous research on Chinese character writing (see Section 1.3) and addressing

the identified research gap, this section examines the overall distribution of incorrectly written

166



characters in the MICICL writing data, drawing on the machine-readable transcription,
annotation, and correction layers.

Subsequently, I conducted a multimodal classification analysis of these errors by
incorporating the corresponding image data from MICICL. While text-based data provide
information on frequency and distribution, the transcription process necessarily replaced
illegible handwriting forms with symbolic markers, thus losing the specific visual and
structural features of the learners’ written output. By introducing the original image data, I was
able to reconstruct the learners’ actual writing attempts and classify incorrectly written
characters more precisely according to their form and structural characteristics. This allowed
for an in-depth exploration of sow L1 Italian learners made writing errors, rather than simply
where or how often these occurred.

The multimodal analysis examines patterns of character writing in L1 Italian learners’
Chinese output by integrating handwriting and reading-aloud data, with the aim of providing
empirically grounded evidence for Chinese orthography teaching to learners from alphabetic-
language backgrounds. Writing errors are treated not as random “slips of the pen” but as
systematic deviations observable in learner output. By analyzing the distribution and types of
these errors across different levels of graphical organization, the study identifies recurrent
difficulty areas and formal characteristics of learners’ written production, thereby offering a
detailed description of how Chinese characters are produced and patterned in learner writing.

Therefore, this section addresses the following two research questions:

1. What is the overall distribution of incorrectly written characters produced by L1 Italian
learners in the MICICL writing data? This question is explored by analyzing the
frequency and distributional patterns of such errors across learners and across specific
Chinese characters.

ii. What are the internal differences among various error types? The ratios of distinct
incorrectly written character types are compared to identify differences in learners’

mastery across character hierarchy levels. The internal concentration within each
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category is further analyzed to determine whether the errors reflect group-wide
systematic patterns or idiosyncratic individual habits.
The following points provide additional clarifications:

1. The focus of this section is on the phenomenon of “unformed characters”—instances
where the writing failure is so severe (e.g., excessive or missing strokes, misplaced
components, disrupted structure) that the resulting form is illegible. This corresponds
to instances labeled /C in the MICICL corpus. Minor inaccuracies that still yield a
legible character are not discussed here, while fully formed but contextually
incorrectly used characters (labeled /B) are examined in Section 5.3.

ii. In this study, the target character refers to the standard Chinese character that the
learner intended to write, while the incorrectly written character refers to the illegible

form actually produced due to errors in stroke, component, or structure.

5.2.2 Distribution of incorrectly written characters among learners

Incorrectly written characters appeared in 117 out of the 155 writing samples in the MICICL
corpus, a prevalence rate of 75.48%. It should be noted that a writing sample does not
correspond to a single learner: the 155 samples were produced by 39 learners, with each learner
contributing multiple samples (see Section 3.5). Within these samples, I tallied a total of 607
incorrectly written character tags (the /C tag), which accounted for 1.84% of the corpus’s total
character count of 33031 (excluding punctuation, number and foreign words). Among all these
607 tags, 559 were for characters that appeared alone (only marked as “/C), while the
remaining 48 appeared in combination with other error tags (such as “/C+PZ” or “/C+PQ”).
The combination tags indicated that learners not only produced a graphic error but may have
simultaneously resorted to strategies like Pinyin substitution, reflecting their uncertainty
regarding the character and their reliance on multiple recovery strategies. At the character level
annotation, the MICICL corpus recorded 3,496 error tags in total (excluding punctuation and
lexical errors); the incorrectly written character tag accounted for 17.36% of this total.

A clearer understanding of the incorrectly written character situation in MICICL can be

obtained by calculating the proportion of incorrectly written characters among all the characters
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written or attempted by each learner. This ratio is derived by dividing the number of incorrectly
written characters by the total number of characters, where the total includes correct Chinese
characters, incorrect characters, and Pinyin substitutions, but excludes numbers, foreign words

and punctuation marks.

Total Number of Incorrectly Written
Characters Produced by the Student
Total Number of Characters Produced
by the student

Student ” s Incorrectly Written Character Ratio = x 100

All calculation results are rounded to two decimal places. The same formula and rounding
convention are applied to calculate the error ratios for other groupings (e.g., students of
different proficiency levels) throughout this section.

The incorrectly written character ratio of 39 students is shown in Appendix D. 32 out of
the 39 participants produced incorrectly written characters in their data. The 7 learners who did
not produce this error type showed varied circumstances: Student No.12 (Advanced) produced
989 characters and 573 character types across 6 data collections without a single incorrectly
written character, demonstrating a high level of Chinese character mastery. Student No.17
(Beginner) participated in only one collection and, due to weak Chinese character writing skills,
wrote almost the entire content in Pinyin (64/65), resulting in zero errors of this type. Student
No. 18 (Advanced), Student No. 33 (Intermediate), Student No. 34 (Advanced), Student No.
35 (Intermediate), and Student No. 36 (Intermediate) each participated in only one session.
Although their data were limited in quantity, all of them showed clear, well-structured writing
with stable control over character forms, indicating good overall orthographic competence.

I found that the highest proportion of incorrectly written characters was produced by
Student No. 16 (Beginner), reaching 17.86%. However, this learner produced only 10
incorrectly written characters in total, and this high proportion was skewed by the short data
length (participating in only one collection with a total of 56 characters). The learners who
produced a high absolute number of incorrectly written characters were Student No. 7 and

Student No. 4, who produced 65 and 62 errors, respectively. Student No. 7 participated in eight
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data collections with a total of 1889 characters, while Student No. 4 participated in six

collections with a total of 1450 characters.

Figure 5.1

Number of students by incorrectly written character ratio
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Incorrectly Written Character Ratio

As shown in Figure 5.1, the majority of students fell within the 1%—-3% range, meaning that
about 1 to 3 characters out of every 100 were ill-formed. Incorrectly written characters were
observed in a large proportion of learners (32 out of 39), indicating that such errors are a
widespread phenomenon rather than isolated cases. However, the instructional and
acquisitional value of these errors lies not merely in their frequency, but in the extent to which
they reveal systematic patterns in learners’ character production. As will be shown in the
following sections, many of these errors are not random, but reflect recurring difficulties at the
level of strokes, components, and character structure, which can provide useful insights for

both teaching and learning.

170



5.2.3 Distribution of incorrectly written characters by character type

Based on the correction information provided by MICICL, the specific target character
corresponding to every incorrectly written character could be determined. Using the target
character as the reference point for the following descriptive statistics, a total of 245 incorrectly
written character types were identified, meaning 245 different Chinese characters had been
incorrectly written into a unformed shape in the learners’ production. The specific character

forms and their frequencies are detailed in Appendix E.

Table 5.1

Top 10 target characters most frequently written incorrectly by students

Target character  No. of students who wrote  No. of students who wrote the

type the character incorrectly character correctly
(i) 10 22
a(huo) 9 9
#i (bang) 7 11
£ (zha) 6 18
F(chin) 5 5
H(zhi) 5 18
15 (hou) 4 25
B (xia) 4 9
% (ai) 4 22
s2(ying) 4 16
H(wang) 4 8
Ji (lit) 4 14
% (piao) 4 15

Table 5.1 displays the top ten Chinese target characters whose incorrectly written forms were
produced by the highest number of unique students in the MICICL corpus. It should be
specially emphasized here that: the number of students who wrote a given character incorrectly
is not equivalent to the number of students who wrote it correctly, nor to the total number of
students who used that character.

This is because the same student may have written the character correctly in one task but

171



incorrectly in another. The two numbers are neither additive nor mutually exclusive; they
simply reflect how many students have ever produced an error for that character and how many
students have successfully produced it. Therefore, this statistic reflects not an “error rate” but
the scope of correct or erroneous activation of the character within the learner population—
that is, its cross-learner distribution.

The data shows that these characters exhibit clear convergence and commonality among
the student population. For example:8¢ (huo): 9 students had incorrectly written the character,
and 9 students had correctly written it. These two groups of students may be identical or
partially overlapping; it cannot be simply interpreted as “9 students wrote it incorrectly”.

From the overall trend, incorrectly written characters are not individualized or accidental
errors but a systematic phenomenon that repeatedly appears across different learners. Some
characters (like 3%(huo) and 7 (chiin)) showed errors almost universally among those who
wrote them, indicating a general writing difficulty at the structural or component-combination
level. Characters such as = (xi), #(bang), and 1¥(zhu), while not incorrectly written by all
students, show recurrent errors across a large number of learners, revealing a common weak
point in their visual recognition and orthographic processing. In contrast, the error distribution
for characters like 15 (hou), 72 (ai), 5 (ying), and JiK (/ii) is more dispersed, yet they still
present a stable cross-learner characteristic, suggesting that while these errors are not highly
concentrated, they possess a degree of commonality.

To gain a clearer understanding of how the phenomenon of incorrectly written characters
is distributed across different target Chinese character types, I analyzed the target character
types with the highest frequency of incorrectly written phenomena in the MICICL corpus.

In calculating the total frequency of each target character, I included not only the Chinese
characters correctly written by the learners but also the target characters corresponding to the
incorrectly written characters (i.e., characters the learner attempted but failed to complete
correctly) and the target characters corresponding to the Pinyin substitution phenomenon. This
calculation method comprehensively reflects the learner’s mastery of each target character type,

regardless of whether that character type appeared in the output as correct, erroneous, or in
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Pinyin form.

It must be pointed out that the target characters corresponding to incorrectly used
characters were not included in the total frequency count of target characters. Unlike incorrectly
written characters, the target character of an incorrectly used character did not actually appear
in the corpus, because the learner wrote a different, legitimate Chinese character instead.
Including these non-occurring “hypothetical target characters” would not only cause frequency
inflation but also violate the principles of frequency calculation based on the actual corpus.

Therefore, the total frequency of each character in this statistics includes only three categories:

1. The correctly written Chinese characters actually produced by the learner;
ii. The target characters corresponding to the incorrectly written characters;
iii. The target characters corresponding to the Pinyin substitution phenomenon.

In calculating the ratio of incorrectly written instances for each target character, I set a
minimum frequency threshold (> 10 times); i.e., quantitative analysis was only performed on
characters that appeared at least 10 times in the corpus. This setting is designed to prevent bias
caused by low-frequency characters, avoid the interference of extreme values on the overall
trend judgment.>®

At the same time, to ensure that results reflect a common phenomenon across learners,
rather than just one student’s personal writing style, memory lapse, or a one-off operational
error, | also set a minimum student number threshold: incorrectly written characters that
appeared in the writing of only 1 student are excluded from the statistics in Table 5.2. That is
to say, even if a certain character was repeatedly incorrectly written by one student, I still
excluded it if it only appeared in that single student’s output. For example, the character %%
(jing) appeared 17 times in the corpus and was incorrectly written 14 times by 1 student, giving
it the highest error rate of 82.35%. I excluded it because it lacks the characteristic of “cross-

learner distribution” and therefore cannot be said to represent a group-level difficulty for Italian

native speakers.

8 A considerable number of Chinese characters in the MICICL corpus only appeared once or twice; if an
incorrectly written instance happened to occur once, its error rate would be calculated as 100%. Such a ratio does
not genuinely reflect the learner’s mastery of that character but is merely an isolated individual event.
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Table 5.2

The 10 character types with the highest frequency of incorrectly written characters

Target Total Incorrectly  Incorrect No. of students who wrote

character type frequency written times ratio the character incorrectly
% (chiin) 29 16 55.17% 5
F+(zhéng) 10 5 50.00% 2
JE(ting) 11 5 45.45% 3
8 (huo) 40 17 42.50% 9
K (xid) 35 11 31.43% 4
& (van) 16 5 31.25% 2
fE(jia) 22 6 27.27% 2
B (xi) 180 47 26.11% 10
E(em) 12 3 25.00% 3
K (qiin) 13 3 23.08% 3

From the data in Table 5.2, the incorrectly written phenomenon shows clear distribution
stratification across different character types.

The three characters = (xi), 8% (huo), and # (chiin) have high total occurrences and
high error counts, forming the most representative high-frequency error types. = (xi) appeared
180 times in total and was incorrectly written 47 times (26.11%); 8%(huo) appeared 40 times
and was incorrectly written 17 times (42.50%); % (chiin) appeared 29 times and was
incorrectly written 16 times (55.17%). These characters were also ranked highly in Table 1,
indicating that they are the characters incorrectly written by most learners, and also the
characters most likely to be incorrectly written among all written instances. They possess the
dual features of “distribution breadth™ and “error concentration”.

In contrast, the total occurrences of characters like & (ting), 4 (zhéng), & (jia), &
(van), @ (qu), and K (gii) are relatively low (between 10-22 times). However, their
incorrectly written count still ranges from 3—6 times, with an error ratio between approximately
25%-50%. The characteristic of this type of character is that although the frequency of
appearance is not high, the proportion of errors within the limited output is large, exhibiting

strong intra-character concentration. In other words, these characters have a higher probability
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of error once they are written.

A combined view of Table 2 and Table 1 provides a more comprehensive insight into the
two levels of the learner’s incorrectly written phenomenon:

o Table 5.1 focuses on the “number of students,” reflecting the distribution breadth
(cross-learner similarities) of the incorrectly written phenomenon, i.e., which characters
were incorrectly written by more students.

o Table 5.2 focuses on the “total occurrences” and “incorrectly written count,” reflecting
the concentration (intra-character concentration) of the incorrectly written phenomenon
at the character type level, i.e., which characters are more likely to be written
erroneously when repeatedly written.

It is worth noting that some characters (e.g., 8%, %, &) rank high in both tables, these
characters possess both high group-level distribution breadth and strong intra-character error
concentration. Conversely, some characters that only appear in Table 5.2 but not in Table 5.1
(e.g., k&, &, i) reflect another type of error characteristic: while their error ratio is high, the
errors are concentrated among a small number of students, indicating a type of locally high-
incidence error with high concentration but narrow distribution. Characters that only appear in
Table 1 (e.g., %, Jix, ¥) indicate that their error distribution range is wide, but the overall
error ratio is low, reflecting an “easily confused but controllable” error type.

Overall, the complementary analysis of Table 5.1 and Table 5.2 reveals two layers of the
incorrectly written phenomenon in the Chinese character writing acquisition of Italian native
speakers:

1. At the commonality level, certain characters repeatedly show incorrectly written
instances across multiple learners, presenting stable cross-individual consistency. This
suggests that learners universally face difficulties in mastering certain character types,
exhibiting a clear group distribution characteristic.

ii. At the individual level, some characters, although appearing in only a few learners’
output, repeatedly show errors when written multiple times, demonstrating a

persistent error tendency within the individual.
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This dual structure indicates that learners’ incorrectly written instances involve both common
rules shared across learners and stable patterns driven by individual differences. From a
pedagogical perspective, this result suggests that teachers designing writing instruction should
consider both levels: for characters with high frequency and a high incorrectly written ratio,
the focus should be on reinforcing component awareness, structural rules, and structural
contrast to help learners establish clear orthographic concepts. For characters with high
distribution but a low ratio, the focus should be on contextual discrimination and orthographic
recognition practice to improve the learner’s ability to distinguish between similar characters

and reduce the occurrence of repetitive errors.

5.2.4 Incorrectly written characters by category

Before classifying incorrectly written characters, it is useful to recap the basic constitutive
elements of the Chinese character.

From the analysis in Section 1.3, it can be seen that if stroke order errors (which this study
did not address) and character misuse (which was discussed in Section 5.3) are excluded,
existing research on the classification of incorrectly written characters largely employs a
dichotomous approach, dividing errors into the stroke level and the component level.

However, if the classification criterion is explicitly defined as the “hierarchical level
where the error occurs,” then the structure level must be included. This is because for
compound characters, even if all components themselves are correctly written, a deviation in
their positional relationship during the combination process cannot be simply categorized as a
component error; it must be localized as an error at the structural level. Although existing
studies have involved this type of error to varying degrees, most still subsume it under
categories like “component mirror errors,” placing it at the component level. Only Wei (2017)
and Feng (2019) established the structure level separately: However, Wei’s definition of
structural errors leaned more toward the quality of the character’s presentation (e.g., aesthetics
or standardization) rather than strict correctness; and Feng similarly followed this pattern, but
additionally classified some incorrectly used characters resulting from graphic similarity errors

into the structure error category, such as writing & (dai)as 7% (xing).
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Furthermore, the lack of uniformity in classification criteria and boundary definition is
one of the major issues in current research. First, blurred lines often exist in the categorization
across different studies, meaning similar error types may be subsumed under different
categories in different systems. For example, the examples provided by Wei (2017) for “stroke
errors” and “component errors”—classifying writing H (ma)as H (r7) as a stroke error, and
writing 7 (guf) as 7 (ji) as a component erro—demonstrate a certain logical ambiguity.
Both types of errors resulted in a legitimate Chinese character form, and no explicit criteria
were provided for why these were defined as incorrectly written characters at the writing level
(stroke or component error) rather than as incorrectly used characters at the semantic-use level.

Moreover, some classification criteria rely on the subjective judgment of the researcher,
lacking objective and operational standards. For instance, within Wei’s definition of “structure
errors,” if miswriting Tl (xidng) as “_I. 71" is considered a structural error, to what extent must
the spatial distance between the two components deviate to constitute a structural error? When
the arrangement of components shows only minor changes in density, should it be classified as
a component error or a structure error? These questions lack standardized quantitative or
descriptive criteria in existing research, where researchers often rely on visual inspection for
demarcation. This type of subjective judgment directly impacts the comparability and
reliability of error statistics and, to a certain extent, limits systematic comparison across corpora
and studies.

Finally, the simple dichotomous approach has clear limitations when dealing with real-
world data. Learners’ incorrectly written characters are often not single-dimension but
compound errors that cross hierarchical levels. For example, a character might simultaneously
feature a stroke omission, an incorrect component sequence, and overall structural
misalignment. The dichotomous method is unable to fully describe this complexity. Although
scholars (e.g., Fan, 1993; Kang, 2010) have proposed categories like “comprehensive errors”
or “multiple errors” to cover these cross-level phenomena, most research remains within the
dichotomous framework, lacking a systematic description and analysis of cross-hierarchical

CITors.
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Based on the preceding discussion, this study performed a moderate revision and
expansion of previous classification systems. First, the structure incorrect characters category
was added, strictly limiting errors to the three concrete hierarchical levels of stroke, component,
and structure to avoid ambiguity and overlap between categories. Second, a new category,
multi-errors characters, was introduced to cover instances where two or more error types
appeared simultaneously, or where atypical errors could not be systematically categorized.

In summary, in this section I divided the incorrectly written character into four main
categories: stroke incorrect characters (SCs), component incorrect characters (CCs), structure
incorrect characters (STCs), and multi-error characters (MCs). Due to constraints of scope and
research focus, internal sub-classification of each category is not detailed further in this thesis.
SCs
This category refers to errors that occur solely at the individual stroke level. Typical scenarios
include errors in the starting/ending points, direction, turning, length proportion, or inter-stroke
relationships (separation, connection, intersection, top/bottom alignment, inside/outside
relations). For instance, in Figure 5.2, the “ J  (pi&, left-falling) in the character & (kan) was
written too long, extending above the top boundary; in Figure 5.3, the vertical hook in [& (chi)
was too short; and in Figure 5.4, the vertical-turn-hook was placed too far from the “ ) ” (pig,
left-falling) in ¥\ (xian), disrupting the necessary continuous relationship. It is important to
note that this study classifies the addition or omission of strokes under the component incorrect
characters category. This is because, whether a single-component or a compound character, a
stroke incorrect character error is only defined as an instance where the number of strokes is
correct, but the form or position is inappropriate. In other words, a stroke error implies that the
learner has mastered the character’s overall structure and component composition, correctly
estimating the required stroke count, but still exhibits deviations in the specific writing action.
This type of error reveals that the learner’s mastery of stroke norms, movement control, and

“inter-stroke constraint” rules has not yet been fully automated.
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Figure 5.2

Example 1 of SCs

Target character: % (chiin)

Source: MICICL 0203042403X

Figure 5.3
Example 2 of SCs
Target character: F&(chii)
Source: MICICL 1402022312X
Figure 5.4
Example 3 of SCs
I
Target character: M (xian)
Source: MICICL 0401002305X
CCs

A component can function as a phonetic radical or a semantic radical, or it can be a
subcomponent that only serves a structural purpose without phonetic or semantic function.
Consequently, errors at the component level can occur in both single-component and compound
Chinese characters. If one component of a Chinese character is written incorrectly while all
other components are correct, it is judged as a component error. For example, in Figure 5.5, the
upper part of the character /= (g@o) was incorrectly written as the F 15k (bdogaitéu, roof
radical). In Figure 5.6, the right-side component of #f (zhiin) was missing one stroke,
resulting in & (zAai). Errors involving the addition or omission of strokes in single-component

characters are also included in this category, such as the omission of the dot stroke in 15 (shi7)
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in Figure 5.7.
Figure 5.5

Example 1 of CCs

=]

Target character: 15 (gdo)

Source: MICICL 0401002305X

Figure 5.6
Example 2 of CCs
\ -~
R
Target character: #E (zhiin)
Source: MICICL 0701002305X
Figure 5.7
Example 3 of CCs

4’7,
Target character: 15 (shi)
Source: MICICL 1005042403X
This type of error reflects a weakness in the learners’ component lexicon and its functional
representation; that is, their form recognition and functional differentiation
(semantic/phonetic/structural subcomponent) of components are still unstable. It also indicates
a deficiency in their awareness of component substitution rules (which strokes or structures can
and cannot be substituted) and a low sensitivity to component placement, showing they have
yet to master the legitimate distribution patterns of components within the spatial structure.
STCs
This refers to instances where the learner correctly writes the form of all individual components

(i.e., the strokes, proportions, and identity of the components themselves are correct), but
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makes an error in their two-dimensional combination relationship. These errors manifest as
mistakes in the orientation, arrangement, nesting relationship, or relative positioning of
components, such as miswriting a left-right structure as an up-down structure, writing an
enclosed structure as a side-by-side one, or reversing the component order or relative position.
Typical examples include Figure 5.8, f (pin), and Figure 5.9, & (ba), which were written
upside down. Another example is in B (huo), Figure 5.10, where the positions of the ##
(héng, horizontal stroke) and I (kou, mouth radical) were reversed, leading to an incorrect
overall structural template.

Figure 5.8

Example 1 of STCs

0
Target character: #f (pin)
Source: MICICL 0202022312X
Figure 5.9
Example 2 of STCs
<
Z
Target character: & (ba)
Source: MICICL 0403042403X
Figure 5.10

Eexample 3 of STCs
&k
Target character: B, (huo)
Source: MICICL 0701002305X
The principle for determining a structure incorrect character error is as follows: if the

component form itself is incorrect, it is still classified as a component incorrect character error.

Only when the internal strokes of the components are correct but the spatial relationship or
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structural template between components is flawed is it classified as a structure incorrect
character error. This type of error suggests that the learner has insufficient mastery of the
Chinese character spatial configuration schema, failing to accurately grasp the geometric
constraints and overall balance of the character framework.

MCs

This refers to the simultaneous occurrence of two or more error types in the same character, or
instances where the character form is highly disordered and cannot be categorized into a single
hierarchical level. Examples include concurrent stroke omission and component misalignment,
or when components are written correctly but the structural configuration is wrong, and
simultaneously, one stroke is poorly executed. For instance, in Figure 5.11, the target character
& (jia) was written by the learner with multiple errors and overall imbalance, making single-
level classification impossible.

Figure 5.11

Example of MCs

Target character: i (jia)

Source: MICICL 0204052404X

For this type of error, this study does not force a “single-best-fit” judgment but annotates it
accurately as a multi-error character. This approach more faithfully reflects the learner’s actual
processing path during writing and prevents the dilution of hierarchical information caused by
forced categorization during statistical analysis. Multi-error characters often signal that the
learner has weaknesses across multiple levels simultaneously (stroke norms, component
representation, structural layout), indicating the overall instability of their writing processing

system.

5.2.5 Categorical analysis of incorrectly written characters

Following the classification rules outlined above, and by combining the original handwriting

forms from the image data, the classification results for the 607 incorrectly written characters
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identified in the MICICL corpus are shown in Figure 5.12.
Figure 5.12
Classification results of incorrectly written characters in MICICL
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From the overall distribution, the proportions of the four types of errors were highly imbalanced:
CCs held the dominant position, SCs were substantially fewer, while STCs and MCs occurred
at similarly low frequencies, each accounting for only a small proportion of the total errors:

First, CCs accounted for the absolute majority, this indicates that the primary bottleneck
for learners in Chinese character acquisition is concentrated at the component level of
recognition and processing, a finding consistent with the statistical results of Deng & Hu (2022)
and Wei (2017).

Next, the quantity of SCs was relatively low, their ratio (17.63%) of the total incorrectly
written characters being markedly less than that of CCs. This suggests that learners have
formed a preliminary visual template for the overall character shape and stroke count, but still
experience difficulty with fine-grained control at the stroke level. This primarily manifests as
an imbalance in stroke length proportion, errors in inter-stroke relationships (improper
separation, intersection, or connection), and deviations in stroke starting and ending points.
This type of error indicates that the learner’s writing movements have not yet achieved

complete procedural control. That is, stroke generation still relies on visual imitation rather
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than a motor generation mechanism dependent on internalized rules. For L1 Italian speakers,
this phenomenon partly stems from the linear, alphabetic nature of their native writing system:
letter strokes have limited variation and simple form rules, making the writing process closer
to static reproduction than dynamic motor planning. When this linear writing model is
transferred to Chinese characters, learners tend to neglect the dynamic dependency relationship
between strokes, leading to a disconnect between writing fluency and stroke normativity.
Therefore, stroke incorrect characters reflect a problem not of a holistic misunderstanding of
the character structure, but rather a lack of fine motor control and awareness of stroke
proceduralization in the writing motor process.

Third, although the ratio of STCs was low (7.08%), this error type is still noteworthy.
These errors predominantly occur when the learner can correctly write the form of all
individual components but is unable to organize the component relationships rationally in two-
dimensional space. This type of error reflects the learner’s persistent difficulty with spatial
processing and structural template mastery (spatial compositional schema). Unlike the linear
arrangement of alphabetic scripts like Italian, Chinese characters constitute a visual-spatial
symbolic system based on a two-dimensional structure, requiring the learner to integrate the
relative positions of strokes and components on a plane (L1, 2014). For L1 Italian speakers, this
non-linear spatial layout lacks a direct native language reference, causing them to rely on
perceptual position estimation rather than abstract morphographic rules during writing. In other
words, their abstract cognition of Chinese character spatial organization remains unstable; even
when component forms are mastered, maintaining structural consistency and symmetry in
writing is challenging.

Finally, MCs were the least frequent (error ratio 7.58%), but their research value should
not be overlooked. This type of error is often accompanied by cumulative errors across the
stroke, component, and structure levels, revealing bottlenecks in multiple stages, including
character form recall, visual representation, and stroke execution. For L1 Italian speakers, this
breakdown phenomenon can also be explained as a result of cross-orthography transfer: their

native writing process relies on stable sound-form mapping, and the lack of such clues in
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Chinese characters makes it difficult for them to initiate the form generation mechanism when
phonological support is unavailable (Baroni, 2011).

It is also necessary to further analyze the high-frequency character types and their degree
of concentration within each category. Merely knowing the total number of errors in each
category was insufficient to reveal the learners’ true difficulties in writing—some categories
might be concentrated on a few “high-risk” characters, while others might have a more
dispersed error distribution. By examining whether errors within each category are
concentrated on a limited number of characters or dispersed across many items, this analysis
clarifies whether the observed patterns are driven by a few particularly difficult characters or
represent more general and systematic difficulty patterns at a given hierarchical level. This
analysis aids in more accurately judging the learners’ mastery across different levels (stroke,
component, structure) and provides more specific direction for subsequent pedagogical
intervention.

SCs

The top-5 character types in SCs are showed in Table 5.3. Combined with the image data, it
can be seen that learners’ stroke-level errors exhibit a highly consistent trend of concentration.
That is, the same character often shows stroke errors at the identical position and in similar
forms across the writing of different learners. This indicates that stroke errors are not randomly

distributed but rather present systematic “vulnerability points” within the character structure.

Table 5.3

Top 5 SCs target character types

Target character Type Frequency No. of students
= (xi) 34 7
W (jing) 14 1
E (kan) 6 2
T (shii) 5 2
B (zdo) 5 3
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Character & (xi) had the most frequent occurrence of stroke errors (34 instances, involving 7
students). All errors were concentrated in the upper component = (shi). Learners commonly
miswrote 1= as . (#i)—specifically, the top horizontal stroke was written too short, and the
bottom horizontal stroke was written too long, as shown in Figure 5.13, Figure 5.14 and Figure
5.15. This error repeatedly occurred across multiple learners, suggesting a consistent
misjudgment regarding the number of strokes in this component, either in visual memory or
structural recognition.

Figure 5.13

Example 1 of character Z (xi) in SCs

£
=]

Source: MICICL 1902022312X
Figure 5.14

Example 2 of character Z (xi) in SCs

Source: MICICL 2801082410X
Figure 5.15

Example 3 of character Z (xi) in SCs

=
-,
=

Source: MICICL 3101082410X

For character 5 (jing), there were 14 stroke errors, produced by only one student. All errors
were concentrated in the vertical-bending hook at the bottom of the character. The learner wrote

this stroke too short, resulting in a break in the lower structure, as seen in Figure 5.16. This
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type of stroke deficiency error remained stable across the same learner’s multiple writings,
showing clear individualized consistency.
Figure 5.16

Example of character 3 (jing) in SCs

<o}

Source: MICICL 07082Y2311X
There were 6 stroke errors of the character & (kan), produced by 2 students, all concentrated
at the position of the upper left-falling stroke (i, pi¢), as shown in Figure 5.17 and Figure
5.18. Both students exhibited the “protruding left-falling stroke” phenomenon, where the stroke
was too long, extending beyond its required structural boundary.
Figure 5.17
Example 1 of character & (kan) in SCs

Source: MICICL 0203042403X
Figure 5.18

Example 2 of character & (kan) in SCs

Source: MICICL 1108082410X
There were 5 stroke errors of character {5 (shii), manifested in the dot at the beginning.
Learners consistently misplaced the dot, causing the top of the character to be unbalanced, as
seen in Figure 5.19 and Figure 5.20.
Figure 5.19
Example 1 of character 13 (shii) in SCs

B
Source: MICICL 0701002305X
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Figure 5.20
Example 2 of character 73 (shii) in SCs
.;1:7.,~

Source: MICICL 2802092412X
For character H.-(zdo), there were also 5 stroke errors, involving 3 students. The errors were
concentrated in the central vertical stroke. Some wrote it too long, while others wrote it
noticeably too short, as seen in Figure 5.21, Figure 5.22 and Figure 5.23.
Figure 5.21

Example 1 of character “Z (zdo) in SCs

s

Source: MICICL 0702012311X
Figure 5.22

Example 2 of character £ (zdo) in SCs

Source: MICICL 2201012311X
Figure 5.23
Example 3 of character “# in SCs

=]

Source: MICICL 2702092412X
Overall, stroke-level errors form a structural commonality across multiple learners, manifested
as an unstable mastery of specific stroke features. This consistency provides important clues
for subsequent investigations into the mechanism of learner character-form construction at the
component and structural levels.
CGCs
The top 5 character types in CCs are shown in Table 5.4. Combining the image data, it can be
seen that the error forms and positions of the first four characters are highly consistent,

exhibiting obvious common characteristics.
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Table 5.4

Top 5 CCs target character types

Target character Type Frequency No. of students
% (hou) 23 4
H (chin) 12 4
B (xi) 13 5
B (xia) 10 3
# (bang) 9 6

The character f (hou) is the most prominent incorrectly written character in terms of

component-level errors, appearing 23 times and concentrated among 4 learners. Specifically,

Student No. 2 (Advanced) and Student No. 4 (Advanced) contributed over 90% of the error

frequency: the former accumulated 5 errors across three tasks, and the latter accumulated 16

errors across four tasks. The error form for both students across different times and tasks was

completely consistent—they both added an extra horizontal stroke above the K (shi)

component (see Figure 5.24 and Figure 5.25).
Figure 5.24
Example 1 of character % (how) in CCs

%

Figure 5.25

Example 2 of character % (how) in CCs

Source: MICICL 0204052404X

Source: MICICL 0404052404X

This repetition across tasks indicates that the error is not accidental but has persisted and

remained uncorrected across multiple writing instances, showing a clear fossilization tendency.
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This suggests that the learners’ error in a specific orthographic pattern has solidified into a
stable writing habit, reflecting a persistent processing deviation in the representation and
generation of the character at the component level.

Character 7 had a total of 12 component errors, appearing in 4 learners. Three of the
learners exhibited the same type of error, miswriting the bottom component H (1) as H
(mu), which is a typical component substitution error (see Figure 5.26). Student No. 9
(Advanced), however, exhibited a mixed error of one stroke omission and one stroke addition
(see Figure 5.27). This demonstrates that most learners have a consistent error on the same
component, reflecting a common pattern in component processing.

Figure 5.26

Example 1 of character Z= (chiin) in CCs

&

Source: MICICL 0404052404X
Figure 5.27

Example 2 of character Z= (chiin) in CCs

]

Source: MICICL 0906052404X
Character & (xi) appeared with 13 component errors, involving 5 learners. The errors mainly
manifested as miswriting the upper component 7 (ji) as 1 (gii) (see Figure 5.28), or
omitting the top [ (kou) component (see Figure 5.29). Notably, &= (xi) was also a high-
frequency error character at the stroke level (SCs), and some students showed both stroke errors
and component errors on the same character (e.g., Student No. 4). This indicates instability in
both stroke execution and component construction for the character & (xi) across different

levels of writing processing, showing a multi-level overlap characteristic. In other words, the

writing error may stem simultaneously from both stroke operation and component formation,
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reflecting the learner’s failure to form a complete and stable structured cognition in the
orthographic representation of this character.
Figure 5.28

==

Example 1 of character 5 (xi) in CCs

Source: MICICL 0203042403X
Figure 5.29

Example 2 of character Z (xi) in CCs

Source: MICICL 2502042402X
B (xia) had a total of 10 component errors, all showing the same tendency across 3 learners:
simplifying the upper double-horizontal structure into a single horizontal stroke. This is a
component reduction error achieved through stroke simplification (see Figure 5.30 and Figure
5.31). The consistent error form across different learners shows a high degree of cross-learner
consistency.
Figure 5.30

Example I of character % (xia) in CCs

Source: MICICL 2405052404X

Figure 5.31

Example 2 of character % (xia) in CCs

Wi

Source: MICICL 2109092412X
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By contrast, character 7 (bang) had a total of 9 component errors, distributed among 4
learners, but the error types varied significantly. Student No. 28 (Intermediate) incorrectly
wrote the bottom component I (jin) as = (wdng), which is a component substitution error
(Figure 5.32). Student No. 19 (Beginner) incorrectly wrote the left component § as 7] (f),
which is a component deformation error (Figure 5.33). Different learners erred on different
components of the character #(hang), showing that its errors are multi-sourced and dispersed.
Figure 5.32

Example 1 of character 7 (bang) in CCs

%
Source: MICICL 2801082410X

Figure 5.33

Example 2 of character 7 (bang) in CCs

Source: MICICL 1909092412X
Overall, similar to the stroke level, component-level errors also exhibit the coexistence of clear
cross-learner commonality and individual differences. On the one hand, many errors are
concentrated on the same location and similar orthographic patterns, indicating common
vulnerability points in learners’ component processing, which are highly systematic and regular.
On the other hand, different learners still show some variation and diversification in the specific
error forms; even when facing the same character, they may make errors on different
components or at different levels.
STCs and MCs
As can be seen from Table 5.5, the overall distribution of STCs and MCs is quite dispersed,

with only a few character types showing relatively high frequency.
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Table 5.5

Top 5 STCs and MCs target character types

STCs MCs

Target No. of Target No. of
character type Frequency students character type Frequency students

5 (huo) 11 4 R (ia) 4 1

E (ting) 3 1 g (zdn) 3 1

B (zui) 3 1 = (shi) 3 1

&0 (zhi) 3 2 ¥ (jiao) 3 1

Fk (qin) 3 1 # (bang) 2 1

Specifically, in the Structural Error category, only BX (huo) appears to be concentrated, with
11 occurrences, making it the most significant type of incorrectly written character in this
category. The remaining character types (suchas £ (ting), ¢ (zui), F (zhi), K (qin), etc.)
appeared only sporadically and were distributed among a small number of students, thus not
forming a noticeable convergence.

The errors in the writing of BY (huo) were mainly produced by Student No. 7
(Intermediate) and Student No. 4 (Advanced). Both learners repeatedly produced the same type
of error across different tasks: they reversed the relative position of the internal [ (kou)
component and the upper diagonal stroke, resulting in a character form with an inverted vertical
structure (see Figure 5.34 and Figure 5.35). This indicates that the error does not stem from a
failure to recognize the component itself but rather occurs at the level of processing the spatial
relationship between components. That is, the learners showed deviations in the spatial
organization of the orthographic structure, disrupting the overall balance and normative
structure of the character. This phenomenon can be seen as a typical manifestation of structural
bias, suggesting that the learners’ internal orthographic system is still unstable when mastering

component positioning and structural combination rules.
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Figure 5.34

Example I of character 2 (huo) in STCs

\
B
Source: MICICL 0402032402X
Figure 5.35
Example 2 of character 2 (huo) in STCs
A%
Source: MICICL 0701002305X
As for the MC category, the character type distribution is even more uniform, with no high-
frequency clustering like that seen with B{(/uo). Most of these incorrectly written instances
appeared in the individual writing of a single student, with low frequency and scattered types,
failing to form a systematic error pattern. This suggests that, at this level, errors largely exhibit
individualized characteristics rather than group-level regularity.
Classification Analysis Summary
As shown in Table 5.6, the distribution of the four types of incorrectly written characters in the

corpus shows clear contrasts in their distributional profiles.

Table 5.6

Statistics of four incorrectly written characters type

Category  No. of characters types Top-5 ratio
SCs 33 59.8%
CCs 192 16.3%
STCs 20 63.9%
MCs 33 32.6%

SCs involved fewer character types but had a high degree of concentration (Top-5 ratio =

59.8%), showing a distinct tendency toward aggregation. CCs, on the other hand, were both
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the most frequent (411 instances) and covered the largest number of character types (192),
indicating a wide range but a relatively low concentration (Top-5 ratio = 16.3%). However, as
discussed in the previous analysis, despite their lower concentration, learners displayed strong
cross-learner regularity in component processing, similar to the consistency observed at the
stroke level. These two categories therefore represent the most systematic and collectively
representative patterns of writing bias among learners.

By contrast, STCs involved the fewest character types, yet the top five alone accounted
for nearly two-thirds of this category (Top-5 ratio = 63.9%), indicating that structural
deviations also show cross-learner commonality, though they are confined to a few fixed-
problem characters. MCs had limited coverage and a moderate concentration (Top-5 ratio =
32.6%), representing more individualized and sporadic errors that emerged from the overlap of
multiple processing levels. These two categories therefore lack strong group-wide regularity
and instead reflect learners’ individual strategies and occasional deviations during character
production.

Overall, this distribution pattern reveals the coexistence of systematic regularity and
individual variation in learners’ Chinese character writing acquisition, offering empirical
evidence for the hierarchical design and targeted intervention of pedagogical practices in

Chinese orthography instruction.

5.3 Character use: Incorrectly used characters

5.3.1 Research questions

On the surface, incorrectly used characters involve the substitution of a formally correct
character in an incorrect context. This phenomenon of a “legitimate but erroneous” character
compels us to investigate a critical question: Why do learners substitute the target character A
with the incorrect one B? Does this substitution suggest that they primarily rely on
phonological similarity during character mastery, or is it a result of orthographic confusion of
visually similar forms? Alternatively, does it stem from the instability of semantic connections?

Specifically, how do learners mobilize their existing character lexicon within a given writing
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context? The occurrence of incorrectly used characters serves as a crucial observational
window, enabling us to identify the inherent instability in the learners’ integrated connection
among form, sound, and meaning, thereby exposing specific difficulties in the acquisition
process. Furthermore, by examining the distribution and type of these errors across different
learning stages, we can observe whether this phenomenon evolves as the interlanguage system
develops.

At the pedagogical level, incorrectly used characters offer instructors direct, intuitive
evidence: they highlight which characters are most susceptible to misapplication, often
involving obstacles learners encounter when differentiating or retrieving existing knowledge.
By systematically categorizing and analyzing these errors, teachers can pinpoint specific
problematic areas. Consequently, they can provide more targeted instruction and focused
practice on these common confusion points, ultimately enhancing learners’ accuracy in the
practical writing and application of Chinese characters.

This section, therefore, aims to provide a targeted, supplementary perspective by utilizing
the MICICL Corpus to specifically examine the use of incorrectly used character byL 11talian
learners. The research will revolve around the following two questions:

1. What characteristics and developmental trajectory emerge in the acquisition of the
sound-form connection of Chinese characters amongL1Italian learners? I addressed
this by examining the overall pattern of incorrectly used characters in learners’ writing
and comparing the differences in use across three proficiency levels.

ii. Are learners more susceptible to interference from a character’s sound or its graphic
form during the acquisition process? Specifically, do incorrectly used characters more
frequently reflect phonological similarity or graphic similarity to the intended target?
This question is explored through an analysis of the distributional patterns of
incorrectly used characters across different categories.

Three methodological clarifications are in order.
1. In a situation where the learner should have used character A but instead used character

B, I designated B as the incorrectly used character and A as the target character.
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ii.

iii.

When writing, learners’ intended target and actual written outcome do not always
coincide. In some cases, learners appear to aim at producing the correct target character
(A) but, due to insufficient mastery of form or structure, unintentionally produce
another existing and legitimate character (B). In such cases, although the written form
is a real Chinese character, it does not correspond to the presumed target. Some
scholars have treated this mismatch between intended target and written outcome as a
distinct category, referring to it as near-incorrectly used characters (cf. Zhang, 2025).
However, in a corpus-based study, the learner’s actual intention cannot be directly
accessed. The identification of a target character therefore necessarily involves an
analytical assumption made by the researcher, based on linguistic competence,
contextual interpretation, and task design, rather than on explicit evidence of learner
intention. As the available data only allow observation of what learners actually
produced, rather than what they intended to produce, all legitimate Chinese characters
that appear in learner output, can be electronically inputted, but do not match the
inferred target (and are consequently tagged as “/B” in the corpus), are uniformly
classified as incorrectly used characters and included in the analysis.

Throughout this chapter, Top-N analyses are used as a descriptive tool to highlight
high-frequency patterns. The value of N is adjusted according to the size of the dataset
and the analytical granularity of each subsection, and frequency ties at the cutoff point

are systematically retained.

5.3.2 Distribution of incorrectly used characters among learners

Initially, by tallying all instances tagged with “/B” (incorrectly used characters) across the 155

handwriting type data samples within MICICL corpus, I identified a total of 437 such characters.

This count represents 1.32% of the corpus’s total character count of 33031, indicating that in

the handwritten data of MICICL corpus, there is likely to be around one incorrectly used

character for every 100 characters written.

As I did in Section 5.2, to have a clearer understanding of the incorrectly used character

situation among MICICL learners I calculated the incorrectly used character ratio for each
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student, using the following formula:

Total Number of Incorrectly — used
Characters Produced by the Student
Total Number of Character Produced

Student” s Incorrectly used Character Ratio = x 100

by the student (excluding punctuation)

Same as in Section 5.2, all calculation results are rounded to two decimal places. The same
formula and rounding conventions are applied to calculate the substitute character ratios for
other groupings (e.g., students of different proficiency levels) throughout this section. The
incorrectly used character ratio of 39 students is shown in Appendix F.

The counts show that 118/155 writing samples contain incorrectly used characters, with
31 of the 39 participating students producing incorrectly used characters. Among the 8 students
who showed an incorrectly used character count of 0: Student No.13 (Beginner) used Chinese
characters in only one of their 9 handwritten data submissions, with the other 8 exclusively
using Pinyin. Student No.17 (Beginner) submitted only one handwritten sample, which was
entirely written in Pinyin. Students No.33, No.35, No.37, and No.38 (all Intermediate) each

participated once and demonstrated generally good writing performance.

Figure 5.36

Distribution of students by incorrectly used character ratio
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The student with the highest relative ratio of substitute characters was Student No.32
(Intermediate), despite participating in only 2 data collection sessions, totaling a mere 452
handwritten characters; 11 of these were incorrectly used characters, resulting in a relatively
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high incorrectly used character ratio of 2.43%. In contrast, Student No.7 (Intermediate)
exhibited the highest absolute count of 40 incorrectly used characters, found across 8
handwritten samples that totaled 1,889 characters, giving an incorrectly used characters ratio
of 2.12%. Based on the ratio interval, group statistics were calculated as shown in Figure 5.36.
Among the 31 students who produced incorrectly used characters, 9 had a ratio below 1.00%,
13 fell within 1.00%-2.00%, and 9 exceeded 2.00%. Although this is only an overview
grouping and further analysis should consider learners’ proficiency levels, the data indicate
that most learners made fewer than two incorrectly used characters per 100 Chinese characters
written. The overall rate is not particularly high, yet its consistent presence across learners

suggests that such substitution errors, while not dominant, form a stable feature in their writing.

5.3.3 Distribution of incorrectly used characters by character type

Similar to Section 5.2.2, the correction information provided by MICICL was used to identify
the number of unique character types that were incorrectly used, with the target character
serving as the reference point. The results showed that the 437 instances of incorrectly used
characters were distributed across 225 distinct character types, indicating that learners had
unstable mastery of these 225 characters and often substituted them with other characters. The
detailed list of character types and frequencies is provided in Appendix G.

Subsequently, I examined what specific characters these 225 target characters were
replaced with. The analysis revealed that the 437 incorrectly used characters involved a total
of 231 distinct substituted forms, meaning that some target characters were replaced by more
than one incorrect form. Table 5.7 lists the nine most frequently incorrectly used characters.
Up to the ninth rank, characters are clearly differentiated by frequency. From the tenth position
onward, multiple characters share the same frequency (three occurrences), forming a frequency
tie. Including the tenth-ranked character would therefore require including all characters with
the same frequency, substantially expanding the list without adding proportional analytical

value. For this reason, the table is restricted to the top nine items.
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Table 5.7

Top 9 Target characters most frequently incorrectly used by students

No. of students who used  No. of students who used

Character type the character incorrectly the character correctly

fh(za) 8 28

K- (cdi) 5 0

$#i (mido) 5 1
XK (hudn) 5 27

P (vou) 4 0

<L (jido) 4 9
H(gong) 4 7
tt.(bi) 4 26
A (na) 4 24

Note. Due to space constraints, only the most common pronunciation and English gloss are

provided for each character.

This table not only identifies which characters were most widely incorrectly used but also
compares the distribution between incorrect and correct use of the same character. The numbers
of “students who used the character incorrectly” and “students who used the character correctly”
are not mutually exclusive, as some learners may have used the same character correctly in
certain contexts while misusing it in others. For instance, eight students incorrectly used the
character il (17), yet 28 students also used it correctly, suggesting that the general
understanding of this pronoun remains unstable. In contrast, characters such as >K(cdi) and B
(you), which were used incorrectly but never correctly, indicate that their semantic or
collocational functions have not been fully acquired by the learner group.

Overall, the distribution shows that incorrectly used characters are relatively widespread
and exhibit a certain degree of cross-learner commonality, indicating that such errors are not

isolated incidents but reflect shared difficulties in character use among learners.
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Subsequently, I calculated the error rate of incorrectly used characters (Table 5.8). The
function of Table 5.8 is to supplement Table 5.7 by shifting the focus from which characters
were incorrectly used by more students to how likely each character was to be used incorrectly
once it appeared. While Table 5.7 identifies the characters most frequently incorrectly used
across learners, Table 5.8 examines the proportion of incorrect occurrences among all uses of
each character—essentially, the “density” of errors. As in Section 5.2, only characters with a
total occurrence frequency of ten times or more were included in the analysis.

Table 5.8

The 10 character types with the highest frequency of incorrectly used characters

Character type Total Incorr.ectly Ratio No-of
frequency used times students
Ke(cdi) 11 11 100.00% 5
=100 14 7 50.00% 2
(1) 16 8 50.00% 3
K(q) 11 5 45.45% 2
K (gong) 18 5 27.78% 4
{H (dan) 22 6 27.27% 3
W (na) 15 4 26.67% 3
i (tong) 12 3 25.00% 3
f% (pei) 13 3 23.08% 1
L (jido) 26 6 23.08% 4

Note. Due to space constraints, only the most common pronunciation is provided for each
character.

As shown in Table 5.8, the character >K(cdi) reached a 100% error rate, meaning that every
instance of its use was incorrect, making it a high-risk character. The characters & (fir) and
(f6) each showed a 50% error rate, indicating highly unstable mastery. Meanwhile, 1£(gong),
tH(dan), W(nd), 8(tong), and 32 (jiao) exhibited error rates around 25%, which cannot be

considered low—one in four occurrences was incorrect. For learners of Chinese, such
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proportions suggest incomplete mastery of semantic boundaries, collocational patterns, and
distinctions between semantically or graphically similar characters.

Table 5.8 thus highlights the characters occupying an ‘“unstable zone” in learners’
interlanguage systems—those with a high probability of being incorrectly used once produced.
A further comparison reveals that the distribution of incorrectly used characters parallels that
of the previously discussed incorrectly written characters: both show clear concentration
patterns and cross-learner regularities. This indicates that learners experience similar instability
in mastering certain characters, whether in orthographic processing or character selection. Such
systematic, cross-learner errors reflect the shared areas of difficulty faced by Italian learners in

the sample in acquiring Chinese characters.

5.3.4 Category of incorrectly used characters

The classification of incorrectly used characters is essential for gaining deeper insight into the
underlying Chinese character acquisition mechanisms of learners. Current research usually
categorizes these errors based on their purported source, but there is no unified classification
standard.

However, for most foreign language learners, particularly at lower proficiency stages,
they may not truly grasp the subtle semantic differences between these Chinese characters. In
such cases, using “meaning” as a classification criterion risks introducing subjective inference
from the researcher, which may not genuinely reflect the learner’s psychological processing. I
found that this type of classification is also prone to intersecting and overlapping with other
categories. The intervention of too many reference factors leads to blurred boundaries, which
is not conducive to establishing a clear and stable classification framework.

I adopted the four-way classification proposed by Jiang & Liu (2004), which does not
involve semantic similarity. In addition, for errors caused by phonological similarity, no further
distinction is made between homophonous and near-homophonous characters. Based on the
actual distribution of incorrectly used characters in MICICL, the specific classification criteria

are as follows:

1. Phonologically similar characters (PSCs). Characters that are not graphically similar but
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share identical or similar pronunciation. Identical pronunciation refers to cases where the
initials, finals, and tones are all the same, e.g., fit (@) — ‘B (), # () — 71 (h).
Similar pronunciation in MICICL refers exclusively to cases where the initials and finals
are the same but the tones differ, e.g., B (lidng) — 5% (liang), A (gong) — I (gong).
2. Graphically similar characters (GSCs). Characters that are not phonologically similar but

are graphically similar. This includes: Independent characters with similar structures and
shapes, e.g., 3 (jidgo) — X (wén), 3 (jido) — X (fiy, H ) — H (ma);
Independent characters and compound characters formed by adding an additional
component to the independent character (or vice versa), e.g., ¥ (hdi) — (mei), &
(ling) — ¥ (léng); Compound characters with the same main component but different
radicals, e.g., ¥ (vi)— F& (2é), ¥ (hudn) — 3K (huai); Compound characters with the
same radical but similar main components, e.g., & (jian) — %% (gian); Compound
characters where components are symmetrically transformed in position, e.g., &8 (bu) —
5% (péi).

3. Phono-graphically similar characters (PGCs). Characters that are both phonologically and
graphically similar, simultaneously meeting the conditions of the above two types, e.g.,
H (dan) - 1B (dan), fb (ta)— W (ta), K (cdi)— 3 (cai), Ji () — Ji ().

4.  Other characters (OCs). Characters that are neither phonologically nor graphically similar,
e.g., 0 (xin)— P (xing), L (shang)— Vi (shuo), & (hdi)— I (na).

5.3.5 Incorrectly used characters by category
According to the classification in section 3.4.1, the statistics of incorrectly used characters in

MICICL are showed in table 5.9.

Table 5.9

Classification results of incorrectly used characters in MICICL

Category PSC GSC PGC oC
Number of characters 70 169 120 78

Ratio in total incorrectly used
16.02% 38.67% 27.46% 17.85%
characters

The results show that GSCs were the most frequent, accounting for nearly 38.67% of the total
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incorrectly used characters. In contrast, the number of PSCs was less than half that of GSCs,
accounting for 16.02%. The prominent proportion of GSCs was consistent with previous
research findings (Gao & Meng, 2000; Jiang & Liu, 2004; Wu et al., 2006; Deng & Hu, 2022).

Next, I examined the distribution of types within each error category by taking the target
characters as the point of reference (see Figure 5.37). This shows that GSCs not only lead in
absolute number but also have the broadest range, encompassing nearly one hundred different
target characters. This suggests a widespread difficulty among learners in discriminating
between overall character forms. In contrast, PSCs involved the fewest unique types, indicating

that this error primarily concentrates on a small set of characters.
Figure 5.37
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Table 5.10

Statistics of four incorrectly used characters category

Category PSCs GSCs PGCs OCs
No. of characters 70 169 120 78
No. of character types 35 99 59 66
Top-5 Type Ratio 0.37 0.19 0.25 0.19

To further investigate the distributional characteristics within each error category, I calculated

the “Top-5 type ratio”, which measures the proportion of errors that fall into the five most
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frequently substituted target characters within that category. This metric assesses whether the
error is highly concentrated in a few ‘“high-incidence characters” (calculation results are
presented in Table 5.10). The PSCs showed the highest Top-5 type ratio at 0.37, meaning these
errors are significantly clustered around a few “high-incidence characters”. In contrast, the
GSCs had a Top-5 type ratio of only 0.19. This demonstrates a “broad-coverage, low-
concentration” distribution: learners made graphic errors across a large number of distinct
Hanzi, rather than focusing the errors on just a few specific characters. PGCs had a Top-5 ratio
of 0.25, this suggests that this category involves a relatively high number of target characters
while also forming concentrated points of high-frequency errors—a clear reflection of the
additive effect of dual phonetic and graphic interference. Finally, OCs shared the low Top-5
ratio of 0.19. This indicates the most uniform distribution, suggesting these errors are more

characteristic of individual, sporadic mistakes rather than systemic, high-frequency deviations.

Table 5.11

Top 6 PSCs character types

Target character Incorrectly used character
Type Frequency Type Frequency  No. of students

7311 8 (73 8 1
~(gong) 5 Hi(gong) 5 4
bt (yuan) 5 B (yuan) 5 2
H(gong) 4 2 (gong) 4 3
‘B(1a) 4 f(za) 4 4
Fi(shi) 1 1

72 (shi) 4 N} (shi) 2 2
% (shi) 1 1

Next, I examined the specific target characters involved in the most frequent PSC types in order

to explore the distributional patterns underlying character substitution. However, since the 5th
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and 6th most frequent PSC types shared the same frequency, both were included in the analysis
to avoid an arbitrary exclusion of equally frequent items. As a result, the analysis for this
category is based on the Top-6 PSC types (Table 5.11).

As shown in Table 5.11, the substitution of JJ (/i) with F] (/i) was the most frequent,
occurring eight times, all produced by a single learner (Student No. 5, Advanced). This strong
individual concentration suggests a fossilized phonological-orthographic mapping error that
has become internalized within the learner’s interlanguage system. Similarly, the substitution
(yudn) — Bt (yuan) occurred five times, produced by two learners. This indicates a
persistent confusion between characters sharing the same rhyme but differing in semantic scope
and word formation function.

By contrast, the reciprocal substitutions 2~ (gong) — & (gong) and I (gong) — ~
(gong) involved a larger number of learners (four and three respectively), revealing a more
widely distributed, group-level pattern. Although the two characters differ in form, their
phonetic proximity (gong/gong) causes misselection during writing. In particular, all such
errors appeared in the compound word A3LIR% (gong gong qi che, public bus), where the
adjacency of two phonologically similar syllables enhanced the likelihood of confusion
between holistic word recognition and local character discrimination—an example of
cumulative interference driven by both phonological similarity and speech flow continuity.

The substitution ‘& (t@) — fili (ta), observed in four students, also shows a clear cross-
learner tendency. These two characters are fully homophonous but differ in grammatical
function and referential domain (inanimate vs. animate). This pattern indicates that learners
seem to rely on phonological cues when selecting characters, prioritizing sound-based retrieval
over semantic precision. Such cases illustrate a phonological dependency in the learners’
writing strategy, in which the retrieval of a character is primarily sound-driven rather than form-
or meaning-based.

In addition, the target character *& (shi) was replaced by multiple phonologically similar
characters—3+ (shi), I (shi),and % (shi)—Dby one or two learners each. This one-to-many

substitution pattern reveals a phenomenon of blurred phonological activation: learners can
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retrieve the approximate sound but fail to precisely locate the correct orthographic form,
leading to variable phonologically motivated substitutions across contexts.

Overall, the distribution of PSC errors exhibits two main patterns: (1) individual-level
recurrent deviations such as JJ — F] and [ — B¢, which reflect fossilized internal
phonological mappings, and (2) cross-learner systematic errors such as A—3% and & — i,
which highlight the widespread influence of phonological similarity on orthographic selection.
These findings suggest that learners rely not only on visual recognition but also heavily on

phonological representations when writing Chinese characters.

Table 5.12

Top 5 GSCs character types

Target character Incorrectly used character
Type Frequency Type Frequency  No. of students

Hi(mao) 8 fi(mido) 8 5
Fhi(fir) 8 W (f0) 8 3
B (xia) 7 K (fir) 7 2
W (guan) 5 R (huan) 5 5
P (vou) 3 1

W (jint) 5
Mi(sd) 2 2

For GSCs, the most frequent errors (see Table 5.12) involved the target characters J# (mdao)
and 35 (fit), each corresponding to a single incorrectly used character type. The substitution
Wi (mdo)— i (mido) occurred eight times, produced by five different learners, which shows
clear cross-learner regularity and reflects a group-level confusion between visually similar
components such as “74 ” and “F .” In contrast, the substitution 35 (fi) — f# (f3) also
occurred eight times but was produced by only three learners, with the majority of instances
coming from one individual (Student No. 09, Advanced), suggesting strong individual

concentration rather than group-wide interference.
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A similar pattern was found in the substitution ¥ (xid) — & (fit), which occurred
seven times across two learners, again indicating individual-level stability errors rather than a
general trend. Conversely, M (guan) — XX (huan) appeared five times and was made by five
different learners, demonstrating a broadly distributed confusion likely driven by visual
similarity between the radicals “iL” and “/K.”

The character 1 (jiii) displayed multiple substitution patterns: three instances of % (jiif)
— P4 (you) from one learner and two instances of i%(jizi) — ¥ (sd) from two others. These
substitutions show that learners’ errors sometimes extend beyond simple stroke-level confusion,
involving semantic association (all three characters relate to liquid or drinking) combined with
partial radical overlap.

Taken together, the GSCs reveal two main patterns: 1) group-level misrecognitions
driven by common visual similarities among radicals (e.g., M (mao) — i (mido), W
(guan) — X (huan)), and 2) individual fossilized confusions (e.g., ¥ (fi) — i (f5), ¥
(xia) — & (fir)). These findings indicate that visual proximity between radicals or
components creates persistent confusion in orthographic representation, especially when
combined with semantic association.

Table 5.13

Top 5 PGCs character types

Target character Incorrectly used Character
Type Frequency Type Frequency  No. of students
3 (cai) 11 K(cdi) 11 5
{H(dan) 6 H(dan) 6 3
F(zi) 6 T (zi) 6 3
i (1) 6 fih(¢a) 6 4
Ugd) 5 (qi) 5 2

For PGCs (see Table 5.13), which involve both phonological and graphic similarity, the target

character ¢ (cai) had the highest frequency with 11 errors, all written as K (cdi) and
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produced by five learners, indicating a clear cross-learner universality. Similarly, {H (dan) —
{8 (dan)and 7 (zi) > T (zi) each occurred six times and were produced by three learners,
showing that the confusion between these phonetic—graphic pairs is widespread rather than
isolated.

The substitution U (¢@) — fif (¢a@) appeared six times and was made by four learners,
again confirming the systematicity of this error type. Since the two characters share identical
pronunciation but differ in semantic referent and radical (“Z¢” vs. “f ), this confusion reflects
an incomplete integration of form—meaning mapping: learners successfully access the correct
phonological form but retrieve the wrong orthographic representation based on radical
similarity.

In addition, X, (gi) — VX (gi) occurred five times, made by two learners, a pattern
consistent with reciprocal confusion observed in the opposite direction (K, (gi) — X (q?))
elsewhere in the corpus. The coexistence of both substitution directions underscores the mutual
interference effect of dual phonological and graphical similarity, where two characters become
interchangeable for learners.

Overall, PGCs differ from GSCs in that phonological overlap and orthographic
resemblance jointly contribute to their co-occurrence as competing forms. While GSCs reflect
errors primarily induced by visual similarity, PGCs show how the additive effect of sound—
form similarity deepens the instability of learners’ orthographic representations. Together, these
two categories illustrate complementary dimensions of interference in character acquisition:
visual-perceptual confusion versus phonological-orthographic entanglement, both of which
contribute to cross-learner systematicity in Chinese character errors.

In the OCs category the error types were highly scattered. Excluding the most frequent
character 5% (huo), which appeared 4 times (twice written as J& (hou) and twice as X
(zhe)), all other target characters occurred only once or twice. Therefore, I limited my further
analysis to the case of BY (huo).

Classification Analysis Summary

Across the four categories of incorrectly used characters, distinct yet interrelated error patterns
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can be observed. PSCs primarily reflected sound-based confusion, often showing individual
concentration but also cross-learner recurrence in cases where phonological proximity blurred
the sound—form boundary. GSCs were driven by visual similarity among radicals or
components, producing both group-level universality and fossilized individual errors. PGCs
(phonographically similar characters) combined phonological and orthographic resemblance,
displaying the highest degree of cross-learner regularity and frequent bidirectional substitutions,
indicating that dual similarity exerts a strong and systematic influence on character selection.
By contrast, OCs appeared highly dispersed and unsystematic, with limited repetition across
students, suggesting that they are more likely occasional mistakes rather than systematic
interlanguage patterns.

Taken together, the results reveal that except for OCs, the other three categories all exhibit
cross-learner commonality, indicating that Chinese character misuse is not random but
structured around stable phonological and graphic neighborhoods. I also observed that most of
the errors displayed a one-to-one correspondence—a single target character consistently
mapped to one main incorrect substitute, regardless of how many learners produced it. This
finding indicates that the deviations were not random; instead, they were driven by relatively

fixed phonological or graphic neighborhood relationships.

5.4 Character replacement: Pinyin use

5.4.1 Research questions

In the MICICL corpus, a total of 1,737 instances were annotated as Pinyin, indicating that this
phenomenon is relatively common among learners. The use of Pinyin is an important feature
in learners’ written production. It not only reveals their difficulties and strategies in mastering
Chinese characters but also provides new insights into their language processing patterns and
the relationship between phonology and orthography.

However, few studies have systematically examined Pinyin use in Chinese learner
writing. This absence may be related to differences in data collection methods. The MICICL

data were collected outside of classroom settings, with participants informed that the collection
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was not part of an assessment and would not affect their grades. Students were also told that

when they could not recall a particular character or word, they could use Pinyin or another

language instead. Consequently, in a relaxed and low-pressure context, learners might have

adjusted their writing strategies, resulting in a higher number of Pinyin forms.

This section provides a quantitative and qualitative analysis of the use of Pinyin as a

substitution strategy in learners’writing, aiming to explore its distributional features and

developmental significance. The analysis revolves around the following two research questions:

L

ii.

What are the distributional characteristics of Pinyin use in learners’ writing?

This question examines how Pinyin is distributed across learners and character types,
identifying which kinds of Chinese characters are most frequently substituted by
Pinyin. It also investigates whether these distributional patterns reflect differences in
proficiency levels or cross-learner regularities.

What characteristics and variations emerge in learners’ Pinyin writing behaviors? This
question focuses on how learners actually write Pinyin—whether the written forms are
complete or partial, accurate or inaccurate, and whether errors occur in spelling or tone
marks—thus revealing their developmental trajectory in mastering the sound—form

mapping of Chinese.

The following points provide additional clarifications:

L.

ii.

When a learner uses Pinyin instead of a Chinese character, the character that ought to
have appeared in that context is identified as the target character.

In the MICICL annotation system, four Pinyin-related tags were designed: /P, /PQ,
/PC, and /PZ. Specifically, /P indicates the use of Pinyin; /PQ represents an incorrect
Pinyin form (as inferred from contextual clues); /PC refers to Pinyin without tone
marks; and /PZ denotes cases where Pinyin and Chinese characters are used together
(the character may or may not be correctly written). In practice, however, learners’
use of Pinyin was far more complex. In the final transcribed and annotated MICICL
corpus, there were 22 different combinations involving Pinyin-related tags and other

tag types. For example, /P+W indicates that the learner used both Pinyin and a foreign
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word; /PZ+B represents cases where Pinyin co-occurs with a incorrectly used
character; and /PZ+C denotes cases where Pinyin co-occurs with an incorrectly
written character. All of these cases, including both individual and combined tag

occurrences, are included in the statistical analysis presented in this section.

5.4.2 Distribution of Pinyin use among learners

Among the 155 handwritten data samples, 113 contained instances of Pinyin use, with 29 out
of 39 participants (74.36%) using Pinyin in their writing. The total number of Pinyin related
tags is 1900. This indicates that Pinyin substitution is a relatively common phenomenon among
the learners.

However, several extreme cases were identified. Due to limited mastery of Chinese
characters, some learners relied almost entirely on Pinyin to complete their writing tasks. For
example, Student No.13 (Beginner) participated in nine data collection sessions and used
Pinyin in eight of them, except for one instance where a few characters were written in Chinese.
Out of 1001 Chinese-character tokens, 953 were Pinyin, accounting for 95.20% of all tokens.
Similarly, Student No.17 (Beginner) produced 64 Pinyin tokens out of 65, with only one
English word. Since English tokens are not included in the count of Chinese characters in this
study, this means that the proportion of Pinyin in this learner’s Chinese writing reached 100%.

Because the Pinyin use ratios of these two students are far above the group average,
including their data in the overall statistics would significantly distort the results. In particular,
when calculating the target characters corresponding to Pinyin, the extensive use of Pinyin in
their data leads to an overrepresentation of a small number of highly frequent, basic words,
thereby obscuring the distributional patterns observed among other learners with more varied
vocabulary use.

As shown in Table 5.14, when Students No.13 and No.17 are included, the target
characters corresponding to Pinyin are predominantly concentrated on high-frequency
functional or common words such as & (wo, “I”), 1R (hén, “very”), 11 (mén, “plural
marker”), and '] (de, “possessive particle”). This excessive concentration does not accurately

reflect the true distribution of learners’ difficulties in Chinese character writing. Therefore, in
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the subsequent analyses, the data from Students No.13 and No.17 were excluded to ensure the
representativeness and comparability of the quantitative results.
Table 5.14

Top 10 target character type of Pinyin (including student No. 13 and No. 17)

Target character type Frequency
F(wo) 105
1R (heén) 50
f11(mén) 32

11(de) 32
R (ni) 27
& (shi) 25
PA(vi) 21
Al (ké) 21
(ge) 20
K(tian) 20

The total number of Pinyin related tags is 883 after excluding Students No.13 and No.17, taking
a ratio of 2.76% in total number of characters (31,966). The proportion of Pinyin use among
the remaining 37 students (i.e., the percentage of Pinyin tokens relative to the total number of
Chinese-character tokens) is shown in Figure 5.38.

Figure 5.38

Pinyin use ratio by learner (without students No.13 and No.17)
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Overall, the distribution appears relatively concentrated, with a median value of approximately
3% and an interquartile range (IQR) between 1.5% and 5%, indicating that most students used
Pinyin only occasionally to replace Chinese characters. Pinyin use thus represents a low-
frequency yet stable phenomenon within the learner group: although not a dominant pattern, it
nonetheless displays a certain degree of cross-learner regularity. The distribution also exhibits
a right-skewed pattern, where most students maintained a low proportion of Pinyin use, while
a few showed notably higher ratios. The single outlier (approximately 21.09%) represents one
student whose Pinyin use was significantly higher than that of the others.

In general, although the overall Pinyin use ratio (around 2%—4%) is not particularly high,
its wide presence and patterned distribution make it a meaningful phenomenon worthy of

investigation.

5.4.3 Distribution of Pinyin use on different character type

After excluding Students No.13 and No.17, a total of 445 target Chinese characters
corresponding to Pinyin substitutions were identified. When examining the target character
types corresponding to Pinyin, it becomes evident that learners’ use of Pinyin is not entirely
idiosyncratic but displays a certain degree of regularity.

Table 5.15

Top 10 Pinyin corresponding Chinese character type

Target character  No. of students who wrote No. of students who

Type the character in Pinyin wrote the character
7 (x7) 8 8
BH(wang) 7 8
Bi(lido) 7 5
i (bang) 6 11
% (luo) 6 16
W (s1) 6 6
(yuadn) 5 12
H(re) 5 16
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¥ (zé) 5 6
W (juie) 5 26

As shown in Table 5.15, the Top 10 target characters most widely represented across learners
reveal that Pinyin substitution tends to occur on the same set of character types among different
students. For instance, #v, ¥, W, and # were replaced by Pinyin by multiple learners,
while many others successfully wrote these characters in their handwritten texts. This contrast
between the number of students who used Pinyin and those who produced the correct characters
highlights a shared area of difficulty and indicates that certain characters systematically
challenge learners at the orthographic production level.

Similarly, Table 5.16 compares the total occurrence frequency of each character with the
number of times it was replaced by Pinyin, showing the relative proportion of substitution
rather than absolute frequency.

Table 5.16

The 10 target character types with the highest frequency of Pinyin

Target character Total Pinyin- Pinyin No. of
type frequency used times ratio Students

Wb (chdo) 20 10 50.00% 4
B(jia) 19 9 47.37% 3
HE(guang) 17 8 47.06% 4
B (tie) 11 5 45.45% 3
Wi (s1) 22 9 40.91% 6
¥ (sa) 18 7 38.89% 3
h(75) 16 6 37.50% 3
Ay (xT) 30 11 36.67% 8
Wil(ligo) 20 7 35.00% 7
B (vi) 12 4 33.33% 4

To ensure reliability and avoid noise from rare items, only character types with a total
occurrence of 10 or more were included in this analysis. Characters such as W}(chdo), Z2(jia),

Y (guang), and £k (tié) show high substitution ratios (above 40%), suggesting that even when
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these characters appeared relatively frequently in the corpus, learners repeatedly resorted to
Pinyin to represent them.

Taken together, these two tables illustrate two complementary perspectives: Table 5.15
emphasizes the cross-learner regularity of Pinyin use—showing that multiple learners
substituted the same characters—while Table 16 reflects the frequency-based tendency,
showing which characters are most often replaced by Pinyin overall. The convergence of these
findings confirms that Pinyin substitution is not a random or individual phenomenon but a
patterned and systematic behavior shared across learners.

This suggests that the use of Pinyin in writing reflects a common compensatory strategy
among L1 Italian learners when encountering orthographically challenging or less familiar
characters. The next section will further examine the qualitative aspects of this phenomenon,
focusing on how students write Pinyin—whether complete, partial, or erroneous—to reveal
their phonological awareness and the depth of their sound—form mapping in Chinese character

acquisition.

5.4.4 Analysis by category

Among the four categories of labels related to pinyin, PZ (using Pinyin and Chinese characters
together) and PC (incorrect Pinyin) as these two categories are most informative for describing
sound-related patterns in learners’ written use of Pinyin. This section analyzed these two
phenomena separately, exploring their writing strategies and their linguistic significance.

In the entire MICICL corpus, there were 1,322 instances of /PQ. After excluding Students
No.13 and No.17, who almost entirely used pinyin without tone marks, the number dropped to
404. The large number of /PQ cases in the overall data is mainly attributable to Student No.13’s
habitual omission of tone marks. Therefore, /PQ errors likely reflect orthographic habits in
pinyin writing rather than actual mispronunciation. To fully assess learners’ mastery of tone
and pronunciation, /PQ cases will be further examined in Chapter 6, in conjunction with the
reading-aloud data.

PZ

In the MICICL corpus, the tag PZ and its combinations with other tags (e.g., PZ+C, PZ+B)
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appeared 161 times, involving 135 different character types, with a Top-5 ratio of 11.11%. This
indicates that the phenomenon of using both Pinyin and Chinese characters is relatively
dispersed across the learner group. It is not limited to a few individuals, but rather exhibits a
certain degree of cross-learner regularity.

Two representative subtypes of PZ use can be identified: 1) Pinyin + incorrectly used
characters (PZ+B), and 2) Pinyin + incorrectly written characters (PZ+C).

For the PZ+B type, a total of 23 instances were found. Among these, graphically similar
character substitutions (GSCs) and semantically confused substitutions (PGCs) were the most
frequent, see Table 5.17.

Table 5.17

Distribution of incorrectly used character types in PZ+B

PSCs GSCs PGCs OCs
Total number 2 11 7 3
With correct Pinyin 1 4 1
Correct Pinyin without tone 0 4 3 2
Correct Pinyin incorrect tone 1 1 0 0

Notably, 13 cases contained entirely correct Pinyin, 8 showed correct initials and finals but
omitted tone marks, and only 2 involved tone errors. These cases, in which Pinyin forms are
largely accurate despite incorrect character selection, indicate a dissociation between character
choice and Pinyin accuracy in learners’ written production: even when the target character is
not successfully retrieved, the corresponding Pinyin form may still be produced correctly.
Table 5.18

Distribution of incorrectly used character types in PZ+C

SCs CGCs STCs MCs
Total number 3 37 2 9
With correct Pinyin 3 24 0 7
Correct Pinyin without tone 0 12 2 2
Incorrect Pinyin 0 1 0 0
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For the PZ+C type, 51 instances were identified, primarily involving component errors (CCs)
and multiple-combined errors (MCs), see Table 5.18. In most of these cases, Pinyin was written
correctly, with only 16 instances missing tone marks and one case with entirely incorrect Pinyin.
This further supports the view that learners rely strongly on phonological cues when writing
Chinese characters. When they are unable to recall a character’s exact form, they still tend to
recall and write its correct Pinyin representation. Thus, the PZ phenomenon can be regarded as
a phonologically driven compensatory strategy—a means by which learners maintain discourse
coherence and completeness when the orthographic form is uncertain or inaccessible. This
pattern reveals the dominance of the phonological route in the writing process of L1 Italian
learners, who, even when processing Chinese characters, tend to activate the phonological
representation first before accessing meaning.

In this sense, PZ should not be interpreted merely as a writing “error,” but rather as a
functional strategy adopted when learners are unable to retrieve the target character form. The
distribution of PZ across proficiency levels indicates that, at the early and intermediate stages
of Chinese character learning, pronunciation accuracy is often maintained even when character
form retrieval is incomplete, while orthographic control develops more gradually.

PC

Unlike PZ, the PC tag reflects errors that occurred in the production of Pinyin itself. A total of
113 PC instances were identified in the corpus. These can be divided into three major categories:
tone errors (65.49%,), initial/final errors (24.78%), and multiple errors (9.73%).

Table 5.19

Distribution of different categories of PC

Incorrect tones Incorrect initials and finals Multiple errors
74 28 11
65.49% 24.78% 9.73%

Tone errors were the most frequent, indicating that learners found tone marking to be the most
challenging aspect of Pinyin writing. Among the 28 cases of initial/final errors, 15 (53.57%)
involved confusion between front and back nasals, such as writing “xin” for xing (%) or “qian”
for giang (1%). This pattern can be attributed to the absence of similar phonemic contrasts in
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the Italian phonological system, demonstrating a clear case of negative transfer from
theL I phonological structure to L2 Chinese sound representation.

Table 5.20

The target tones for tone errors in PC

D1 D2 D3 D4
21 22 13 18
28.38% 29.73% 17.57% 24.32%

Further analysis of tone errors (see Table 5.20) shows that the distribution across the four tones
is relatively balanced—28.38% (D1), 29.73% (D2), 17.57% (D3), and 24.32% (D4)—with no
strong concentration on any particular tone. This suggests that tone errors occur broadly across
all tonal categories rather than clustering around a specific tone. The results imply that learners
may rely more on auditory impression or approximate memory rather than on a systematic
understanding of tone—phoneme mapping when producing Pinyin.

Overall, PC errors reveal systematic difficulties in learners’ phonological encoding,
particularly in tone awareness and the distinction of nasal finals. Nevertheless, it is noteworthy
that even in erroneous Pinyin forms, most learners still produced correct initials and finals,
indicating that their syllabic awareness is relatively strong and that a basic phonological

framework has already been established.

5.5 Foreign words

In the MICICL corpus, a total of 1,184 foreign words were identified, including vocabulary
from English and Italian. To ensure the readability and analytical consistency of the corpus, the
annotation of foreign words adheres to the following principle:

The annotation tag “/W” is added to the text only when the foreign word has a clear
Chinese equivalent translation. If the foreign word does not have a fixed Chinese equivalent in
the context or is used purely as a quotation, it is retained in its original form without the tag.
Based on this standard, a total of 1,171 “/W” tags were annotated.

The annotated foreign words primarily fall into the following categories:
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® Names of Places or Tourist Attractions (93 instances): such as “{# % JE. (Bologna),” “#f
F| (Forli),” “f 2 1&1% (Firenze/Florence),” and “*}#3% (Colosseo)”.

® Proper Nouns Related to Film or Literature (112 instances): including book titles, movie
titles, and names of people or places within them, such as “B5FJ ¢ (Harry Potter),” “
MIRIK (Hogwarts),” and “fRH1EE (Voldemort)”.

® Technology-Related Vocabulary (42 instances): such as “F}4 (technology)” and “ A\ L.
#HE (AD)”. Among these, the word “technology” appeared most frequently, totaling 30
instances.

These categories represent the most concentrated types of foreign word occurrences. The

remaining foreign words are relatively scattered. Since these words involve lexical level

language use analysis, and the focus of this chapter is on the character level writing and error

characteristics, they will not be detailed further here. Related lexical level analysis will be

explored in subsequent research.

5.6 Summary and discussion of handwritten data analysis

This chapter has examined three major types of character-related deviations observed in the
MICICL handwritten data—incorrectly written characters (/C), incorrectly used characters (/B),
and Pinyin use (/P, /PC, /PQ, /PZ)—with the aim of uncovering the developmental patterns
underlying the orthographic knowledge of L1 Italian learners of Chinese. Table 5.21 presents
the overall statistical results of these three error categories.

Table 5.21.

Overall distribution of incorrectly written characters, incorrectly used characters, Pinyin use

Incorrectly Incorrectly used Pinvi Pinyin (excluding
inyin
written characters characters y outliers)

Absolute frequency 607 437 1900 883
Relative frequency 1.84% 1.32% 5.75% 2.76%
Target character

245 225 543 445
types
Samples involved 117 118 113 103
Students involved 32 31 29 27
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As shown in Table 5.21, incorrectly written characters and incorrectly used characters display
comparable overall frequencies in the handwritten data, whereas Pinyin use clearly stands out
as the most frequent phenomenon. This distribution suggests that when learners encounter
difficulties in character production, they tend to rely on phonological representations as a
compensatory strategy, rather than producing errors confined to orthographic form alone. In
terms of character coverage, Pinyin use spans a substantially wider range of target character
types, while incorrectly written and incorrectly used characters are concentrated on a more
limited set of recurrent problematic forms. This contrast indicates that Pinyin functions as a
broadly applicable strategy across the lexicon, whereas the other two deviation types exhibit
greater internal convergence.

Although incorrectly written characters account for a relatively small proportion of the
total written output, their pedagogical significance should not be underestimated. For
incorrectly written character ratios, the majority of students fall within the 1%-3% range,
meaning that approximately one to three characters out of every hundred are ill-formed.
Quantitatively, this proportion does not constitute the main part of learners’ written production;
however, once a character form cannot be correctly written, learners are unable to establish a
stable sound—form—meaning connection based on that character. Such instability may
subsequently affect character recognition and hinder the acquisition of the broader Chinese
language system.

A closer examination of internal error structures reveals distinct patterns across different
levels of orthographic processing. Incorrectly written characters are dominated by component-
level errors, indicating that learners are particularly prone to difficulties in component
combination and spatial configuration. Stroke errors occur less frequently but are highly
concentrated on a limited set of characters, suggesting that certain stroke patterns pose
universal challenges. Structural errors are comparatively rare and tend to cluster around a small
number of recurrent forms, while multi-errors, though infrequent, reflect instability in global
character construction. Taken together, these patterns point to a lack of automatization in visual

character representation and writing procedures, as learners’ control over component
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positioning and spatial organization has not yet stabilized.

The predominance of component-related errors is closely related to learners’ linguistic
background and prior writing system experience. Italian orthography belongs to a highly
transparent alphabetic system (Baroni, 2011), characterized by a stable one-to-one
correspondence between phonemes and letters and a largely linear processing mode. Reading
and writing in Italian primarily rely on phoneme blending, reinforcing a strong expectation of
sound—form consistency but offering little preparation for processing the non-linear, spatial
structure of Chinese characters. In the absence of a transparent sound-to-form mapping,
Chinese character reproduction compels learners to rely heavily on visual memory. As a result,
L1 Italian learners often adopt holistic memorization strategies, focusing on overall character
shape rather than decomposing characters into functional components such as radicals and
phonetic elements (Gao, 2000). While holistic strategies may facilitate short-term recognition
and reduce immediate learning burden, they hinder the development of stable component
awareness, giving rise to persistent errors at the component level.

A different pattern emerges in the distribution of incorrectly used characters. These errors
are overwhelmingly dominated by substitutions involving graphically similar characters, far
exceeding those involving phonologically similar characters. This tendency aligns with the
notion of error persistence in interlanguage development (Selinker, 1972) and suggests
unresolved difficulties in distinguishing among phonological, graphic, and semantic
representations during character selection. The prominence of graphic similarity interference
has also been reported in previous studies on learners from non—Chinese character cultural
backgrounds, indicating that visual features play a decisive role in character retrieval during
production, while phonological information is comparatively less effectively activated.

In the present data, this form-dominant error pattern appears closely connected to the
linguistic background of the L1 Italian learners. The high orthographic transparency of Italian
promotes a “sound—form correspondence” strategy, whereby learners may assume that being
able to pronounce a word supports its written retrieval. However, because sound—form

correspondences in Chinese characters are opaque, attempts to retrieve character forms via
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phonology often fail. When this occurs, learners may resort to selecting visually similar
characters as substitutes, resulting in a high concentration of graphically similar confusions and
a comparatively lower incidence of phonologically similar errors. This interpretation remains
provisional and will require further validation through more fine-grained analyses of the
writing process, particularly those incorporating visual modality data such as stroke order,
component execution, and overall character structure.

Pinyin use displays yet another distinct profile. It is primarily manifested in the use of
Pinyin alongside characters and in Pinyin forms with missing or incorrect tone marks. Cases
labeled as PZ typically involve largely accurate segmental representations, with only
occasional tone-related deviations, suggesting relatively stable phonological representations.
In contrast, PC cases exhibit a high incidence of phonological deviations, particularly in tonal
realization and segmental structure, with nasal finals emerging as a recurrent source of
difficulty. This contrast points to stronger L1 phonological transfer effects in PC than in PZ.
Overall, Pinyin use reflects a clear pattern of phonological dominance and sound—form
dissociation: when character retrieval fails, learners resort to phonological representations as a
compensatory strategy, yet tone production remains the weakest component of their
phonological system.

Taken together, the MICICL writing data reveal a characteristic interlanguage
orthographic pattern in which the coordination among sound, form, and meaning remains
uneven. The coexistence of form-based writing errors, visually driven character misuse, and
phonology-based compensation through Pinyin reflects a transitional stage in learners’ writing
performance. Learners are often able to sustain coherent written output by relying on
pronunciation-based strategies, while control over character form remains variable. Overall,
this pattern suggests that Chinese character writing by L1 Italian learners does not simply
replicate native use, but follows a distinct developmental trajectory shaped by the interaction
between alphabetic and logographic writing practices.

These findings provide empirical support for a view of Chinese character acquisition that

emphasizes the interaction between visual-structural awareness and phonological processing.
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From a pedagogical perspective, character instruction should therefore integrate explicit
training in component analysis and spatial structure with sustained phonological support,
guiding learners from a phonology-dominant stage toward a more integrated and automatized

orthographic system.
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Chapter 6 Character Level Reading-aloud data Analysis

6.1 Overview of this chapter

In the previous chapter’s analysis of the handwritten data, I examined the orthographic
deviations and systematic patterns exhibited by Italian L1 learners in Chinese character
production. Building on that foundation, the present chapter shifts its focus to the reading-aloud
modality, conducting a systematic investigation of the MICICL reading-aloud data to reveal
the types, distributions of learners’ phonetic errors in Chinese production. The analysis centers
on tonal, segmental (initials and finals), and compound errors, while also incorporating
handwritten data to explore, from a cross-modal perspective, the consistency and divergence
of the learners’ form—sound mappings. Against this background, the chapter proceeds
through four main sections.

Section 6.2 focuses on the distribution and types of errors across the five tones (D0-D4),
examining the frequency, categories, and concentration of tonal deviations. By analyzing the
actual occurrence patterns, substitution relations, and minimal contrast pairs, it identifies which
tones are more prone to error, learners’ substitution tendencies, and the relative stability of each
tone in production. The findings provide empirical insights for tone instruction and reveal key
difficulties in tonal perception and control among Italian L1 learners.

Section 6.3 turns to the segmental level, quantifying and comparing the error types found
in initials and finals, and further analyzing compound errors involving both segmental and tonal
inaccuracies. By examining error ratios, distributions, compositional patterns, and the
corresponding target characters, it investigates learners’ mastery of Chinese segmental
information and discusses possible L1 transfer effects and perception-production asymmetries
within the Italian phonological background.

Combining handwritten and reading-aloud data, Section 6.4 explores how learners map
orthographic and phonological information across modalities. It compares the pronunciation of

incorrectly written characters and a selected subset of incorrectly used characters in the
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reading-aloud data, asking: 1) whether the visual load or structural complexity of incorrectly
written characters correlates with higher tonal or segmental error rates, and 2) whether
graphically similar substitutions show parallel phonetic confusion (e.g., homophonic or near-
homophonic misreadings). The analysis aims to reveal the dominant mode of lexical memory—
whether learners rely primarily on form or sound—and to evaluate the stability of form—sound
integration in their acquisition of Chinese.

Section 6.5 synthesizes the overall results from the reading-aloud modality, integrating
the tonal, segmental, and compound analyses as well as the cross-modal comparison. It
summarizes the shared patterns, variation, and perceptual-productive mechanisms underlying
learners’ phonetic performance and cross-modal relationships. The comparative analysis by
proficiency level will be further developed in Chapter 7.

Through a progressive analysis from tones — segments — compound errors — cross-
modal mapping, this chapter constructs a comprehensive error profile of the MICICL reading-
aloud data, identifying the principal difficulties and developmental patterns in the Chinese
phonetic acquisition by L1 Italian learners. By cross-validating form—sound correspondences
across modalities, the study provides empirical evidence for the internal consistency of learners’
interlanguage phonological—orthographic system and complements the findings of Chapter 5

on handwriting performance.

6.2 Tone in reading-aloud

6.2.1 Research questions

This study draws on reading-aloud data from the MICICL corpus to conduct an exploratory
analysis of tone errors among Italian L1 learners, aiming to reveal their characteristic patterns
of tone production and confusion.

Building on the preceding review of tonal difficulties and previous findings in Section
1.3 and Section 1.5, this section focuses on the tonal production patterns of Italian learners and

addresses two core research questions:

226



ii.

Which tones are most frequently produced incorrectly by Italian learners of
Chinese? In other words, which tonal categories are the most difficult for them to
establish as stable perceptual and productive representations within their
phonological system? This question concerns the frequency dimension of tone
errors and aims to reveal the differences in difficulty among various tones.

When incorrect tones occur, which tones are most likely to be substituted for the
target tones? In other words, do tone errors exhibit certain systematic substitution
patterns, indicating fixed directions of confusion between specific tones? This
question pertains to the directional dimension of tone errors and helps to analyze

the inherent biases within learners’ interlanguage phonological system.

The following points provide additional clarification:

1.

ii.

The analysis in this study is limited to single-character tones and does not include
tone sandhi, tone coarticulation, or intonation phenomena in connected speech,
as these belong to higher-level prosodic domains.

In data processing, D0-D4 represent the tones actually produced by the learners,
with the numbers (0—4) indicating the specific tonal category realized in their
pronunciation. In contrast, DC0O-DC4 are used to mark instances of incorrect
tones, where the numerical value following DC denotes the target tone that
should have been produced according to standard Chinese pronunciation. The
presence of a DC tag therefore indicates that a tone error has occurred: the
learner’s actual tone corresponds to the transcribed value (D0-D4), while the
correct or expected tone is specified by the number following DC. For example,
DC1 means that the correct tone for that syllable should be D1, but the learner
actually pronounced it as another tone (e.g., D2, D3, or D4). These DC tags were
manually added in the annotation layer of the reading-aloud data within the
MICICL corpus and serve as the basis for tone error identification and

quantitative analysis in this study.
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iil.

1v.

categories.

This study does not involve detailed acoustic analyses such as pitch contour or
FO measurements. Tone classification and error identification are based on
categorical distinctions, that is, overall pitch movement patterns (level, rising,
falling, or complex), rather than specific numerical values. In other words, the
analysis focuses on tonal categories rather than pitch contours in a physical sense.
This categorical approach is well suited to describing learners’ observable tone
use in reading-aloud tasks and allows for consistent comparison of tonal accuracy
across proficiency levels.

In this section, the quantitative analysis of syllable reading includes only the
pronunciation of Chinese syllables, excluding any English segments that
appeared in the reading-aloud tasks. The count also encompasses Chinese
syllables produced during repetitions and self-corrections within the reading-
aloud process. It should be noted that the statistical procedures for the reading-
aloud and handwritten data are relatively independent: for example, if a learner
used Arabic numerals or pinyin forms in writing but pronounced them in Chinese
during reading-aloud, the instance was still counted as a Chinese syllable in this
analysis. In total, the MICICL corpus contains 35,053 syllables involving

Chinese characters in the reading-aloud data.

6.2.2 Distribution of incorrect tone types

Among the 153 audio samples collected, 152 contained tone errors, with a total of 9,309
instances distributed across the five tonal categories. These tone errors accounted for 25.27%
of the 35,053 Chinese syllables recorded in the MICICL corpus reading-aloud data, indicating
that tonal inaccuracy is a widespread phenomenon among the participants. Since Student 16
did not submit any audio recordings, the analysis was conducted on the remaining 38 students.
All 38 students produced tone errors to varying degrees, showing that tonal deviation occurred
universally within this learner group. Among them, eight students did not produce any DCO

errors (neutral tone errors), while the remaining students exhibited tone errors in all five tonal
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The ratio of tone errors to total syllables was calculated for each student, and the resulting
distribution is shown in Figure 6.1. The tone error rate of each student was calculated based on
the proportion of all tone errors (DCO-DC4) occurring within the total number of Chinese
syllables that they read. In other words, the percentage reflects how many tone errors,

regardless of type, appeared in each student’s entire set of Chinese syllable readings.

Figure 6.1

Distribution of students’ tone error ratios
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The error rates ranged from below 10% to above 50%, indicating considerable individual
variability. Two students exhibited a relatively low error rate below 10%, while the majority
of learners clustered within the 20%—40% range, with 11 students between 20%—-30% and 10
students between 30%—-40%. Six students showed higher error rates between 40%—-50%, and
only one student exceeded 50%.

This distribution suggests that most Italian learners in the MICICL corpus produced tone
errors in approximately one quarter to one third of all Chinese syllables they read. Such a
substantial proportion of tonal inaccuracies highlights the persistent difficulty of tone

acquisition for learners from non-tonal language backgrounds. The relatively wide spread of
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error rates also reflects notable inter-learner variability, likely related to differences in
proficiency level, tonal awareness, and auditory discrimination ability.

Table 6.1 presents the overall distribution of the five tone error types (DC0-DC4). As
shown, among the total 9,309 tone errors identified, D4 occurred most frequently, with 3,810
instances, followed by D3 with 2,366, D2 with 1,503, D1 with 1,425, and DO with only 205.
Overall, the distribution of tone error frequencies appears highly uneven, with D4 and D3
showing notably higher counts than the other categories.

Table 6.1

Total tone error type frequency

Tone error type DCO0 DC1 DC2 DC3 DC4

Frequency 205 1425 1503 2366 3810

However, it should be noted that such numerical differences do not directly reflect learners’
relative difficulty in acquiring each tone, because the natural distribution of tones in Chinese
itself is inherently unbalanced—the number of characters for each tone is not evenly distributed.
Previous studies (Sun et al., 1996; Liu & Ma, 1986), based on analyses of the National Standard
Character Set and lexical databases, indicate that D4 has the highest proportion in Chinese,
whereas DO is extremely rare. Therefore, directly comparing the raw frequencies of tone errors
across tones is not meaningful. For this reason, the present study does not conduct a cross-
category comparison of tone error proportions. Instead, it focuses on intra-group variation,
examining the distributional characteristics and dispersion of each tone error type across
individual learners to reveal variability patterns in tone production.

As shown in Figure 6.2, the boxplot illustrates the distribution of the five tone error types
(DCO0-DC4) across the learner group. The results show clear differences in the degree of
dispersion among tones. D4 displays the widest box and the largest number of outliers,
indicating the greatest variability among learners. D3 also shows a relatively tall box and
multiple outliers, suggesting a higher degree of internal variation. In contrast, D1 and D2 have

narrower boxes, implying a more concentrated distribution among learners. DO exhibits the
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smallest box, with data clustered in the lower range and very few outliers. Overall, the five tone
error types show distinct patterns of dispersion, suggesting that the distribution of tonal errors
across learners is not uniform—some tones display more fluctuation in error proportions, while

others remain comparatively consistent.

Figure 6.2
Dispersion of tone error types among learners
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6.2.3 Distribution of tone confusion patterns

Based on the overall distribution of tone errors, this section further examines the specific
confusion patterns that occurred within the five target tones (D0-D4). In other words, this
analysis focuses on the proportion and distribution of instances where a given target tone was
misread as another tone. Such statistics reveal the substitutional relationships and systematic
confusion patterns among different tonal categories within learners’ interlanguage tone

systems.

DO
As shown in Table 6.2, when the target tone was DO, learners most frequently produced D1
(58.54%), followed by D4 (24.87%), D2 (14.15%), and D3 (2.44%). Among these,

mispronunciations of the particle de (#7) accounted for 86 out of the 120 cases where the
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neutral tone was read as D1 (approximately 72%), followed by me (4) with 12 instances,
indicating that tone errors on neutral tones were highly concentrated on high-frequency
function words. This pattern suggests that when processing unstressed syllables in speech flow,
learners tended to replace the weak neutral tone with a regular full tone. Additionally, 31 out
of the 51 cases where DO was misread as D4 also occurred on de (#9), showing that certain

function words were assigned fixed tonal patterns across different contexts.

Table 6.2
Distribution of tone substitutions when the target tone is D0

Actual tone produced D1 D2 D3 D4
Frequency (n) 120 29 5 51
Percentage (%) 58.54  14.15 2.44 24.87

D1

As shown in Table 6.3, when the target tone was D1, learners most frequently produced D2
(59.23%), followed by D4 (27.09%) and D3 (13.33%), with almost no substitutions to DO
(0.35%). This distribution indicates a strong confusion between D1 and D2. Since both tones
are level tones that differ primarily in pitch height, learners often failed to establish a stable
categorical boundary, resulting in frequent substitutions. In addition, about one-quarter of D1
tokens were realized as D4, which may suggest an influence of sentence-final intonation

lowering or declination effects on long, high-level tones.

Table 6.3
Distribution of tone substitutions when the target tone is D1

Actual tone produced DO D2 D3 D4
Frequency (n) 5 844 190 386
Percentage (%) 0.35% 59.23% 13.33% 27.09%

D2
Table 6.4 shows that when the target tone was D2, the majority of mispronunciations were D1
(62.81%) and D4 (32.60%), with very few substitutions to D3 (3.46%) or DO (1.13%). This
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mirrors the D1 results and confirms a symmetrical confusion between D1 and D2. Because D2
is a rising tone and Italian lacks lexical-level pitch-raising patterns, learners may have tended
to approximate D2 as a high-level tone (D1). Furthermore, the one-third of cases where D2 was
realized as D4 suggest that learners also struggled to differentiate rising from falling pitch

directions.

Table 6.4
Distribution of tone substitutions when the target tone is D2

Actual tone produced DO D1 D3 D4
Frequency (n) 17 944 52 490
Percentage (%) 1.13% 62.81%  3.46% 32.60%

D3

As shown in Table 6.5, when the target tone was D3, learners primarily produced D1 (53.97%)
and D2 (34.57%), with smaller proportions of D4 (11.33%) and virtually no DO substitutions.
This result indicates a clear trend of flattening for the dipping tone: about 88% of the D3 tokens
were simplified into level tones (D1 or D2). Given the complex contour of D3, which involves
a fall and rise in pitch, learners often reduced it to a single-level tonal pattern that is easier to

produce.

Table 6.5
Distribution of tone substitutions when the target tone is D3

Actual tone produced DO D1 D2 D4
Frequency (n) 3 1277 818 268
Percentage (%) 0.13% 53.97% 34.57% 11.33%

D4

Table 6.6 shows that when the target tone was D4, the majority of errors involved substitutions
to D1 (42.92%) and D2 (42.62%), while fewer were realized as D3 (13.78%) or DO (0.68%).
This again reflects a strong tendency toward tonal leveling: over 80% of mispronounced D4
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tokens were produced as D1 or D2. Considering that D4 is the most frequent tone in Chinese
and features a high-to-low pitch contour, this pattern suggests that learners often replaced

falling contours with flat or slightly rising ones.

Table 6.6
Distribution of tone substitutions when the target tone is D4

Actual tone produced DO D1 D2 D4
Frequency (n) 26 1635 1624 525
Percentage (%) 0.68% 42.92%  42.62%  13.78%

As illustrated in Figure 6.3, the normalized stacked bar chart displays how each target tone
(DC0-DC4) was realized as other tones when mispronounced. All tones exhibit a prominent
“level-tone concentration” pattern, where the majority of substitution errors fall within D1 and
D2. Specifically, DO was mainly replaced by D1 or D4, D1 and D2 showed strong bidirectional
confusion, and D3 and D4 were also most frequently substituted with D1 or D2. Overall, tone
errors among Italian learners demonstrate a systematic simplification from contour tones
toward level tones, reflecting a general tonal leveling tendency in their Chinese tone production.
Figure 6.3

Distribution of tone substitution patterns
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Table 6.7 and Figure 6.4 further illustrate the total number and proportion of correct and
incorrect productions for each target tone (D0—D4). Tone errors occurred across all categories
but were unevenly distributed. D1 (41.61%) and D2 (37.17%) accounted for nearly three-
quarters of all tone errors, followed by D4 (14.79%), D3 (13.28%), and DO (1.90%). The
stacked bar chart reveals a strong concentration of errors in level tones, consistent with the
previously identified “level-tone attraction effect,” where learners substitute unstable tones
with D1 or D2.

Table 6.7

Overall distribution of correct and incorrect productions for five tones

DC0 DC1 DC2 DC3 DC4 Total errors Total number Ratio

DO 0 5 17 3 26 51 2686 1.90%

D1 120 0 944 1277 1635 3976 9555 41.61%

D2 29 844 0 818 1624 3315 8919 37.17%

D3 5 190 52 0 525 772 5812 13.28%

D4 51 386 490 268 0 1195 8081 14.79%
Figure 6.4

Distribution of correct and incorrect productions across five tones
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Notably, this pattern contrasts with the natural tonal distribution in Chinese, where D4 has the
highest frequency and D1 only about 25% (Sun et al., 1996; Liu & Ma, 1986). In contrast, in
the learners’ production, D1 became the most frequently produced tone, indicating a systematic
bias toward high-level pitch realization. This “high-level preference” confirms that Italian
learners tend to neutralize tonal distinctions by producing most syllables with a high or mid-

level pitch, regardless of the intended contour.

6.3 Initials and finals reading

6.3.1 Research questions

This section employs the reading-aloud data from the MICICL corpus to conduct a systematic
quantitative analysis and error statistics of initials and finals produced by ItalianL1learners.
The aim is to identify the characteristic regularities and cross-linguistic features underlying
their phonetic system. Specifically, this study addresses the following research questions:

1. Acquisition and error patterns of initials: What are the most frequent types of
consonant errors in learners’ productions? Which initials are most commonly
confused, and do these confusions form systematic patterns?

il. Acquisition and error patterns of finals: What are the most frequent error types in
vowel production? Are there any shared patterns of deviation among learners?

Three methodological clarifications are in order.

1. In this section, the analysis and identification of errors in initials and finals are
conducted within the framework of the Pinyin system, rather than based on detailed
phonetic measurements in the IPA. The Pinyin system and the IPA differ
fundamentally in their design principles: the IPA emphasizes fine-grained phonetic
distinctions and requires a one-to-one correspondence between symbols and sounds,
while Pinyin is a phonemic transcription system in which the relationship between
graphemes and phonemes can be one-to-one or one-to-many (Deng, 2020). This
means that when certain phonetic distinctions are not contrastive in meaning, a single

Pinyin symbol is used to represent multiple phonetic realizations. This “one symbol,
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multiple sounds” phenomenon is particularly prominent in Chinese finals—for
example, the letter a represents /a/, /A/, and /E/; and i corresponds to /i/, /1/, and A/
(Lin & Wang, 2013). Therefore, in this study, all analyses of initials and finals are
conducted using the Pinyin system as the operational framework for classification
and generalization.

ii. The analysis in this section is not limited to isolated segmental errors but also includes
compound errors involving both segmental and tonal deviations. Specifically, it
covers syllables marked as /SC (initial errors), /YC (final errors), and /QC (compound
errors combining initial/final with tone errors) in the MICICL corpus, correspanding
with Section 6.3.2, Section 6.3.3 and Section 6.3.4.

1. In this section, the correct initials and finals that should have been produced are
referred to as the target initials and target finals, while the sounds actually produced

by the learners are referred to as the incorrect initials and incorrect finals.

6.3.2 Distribution of incorrect initials

Among the 38 students who provided reading-aloud data, 20 produced initial errors, with a
total of 73 occurrences, accounting for approximately 0.21% of the 35,053 Chinese syllables
in MICICL. Overall, initial errors appeared relatively infrequently among learners and can be
considered a minor error type.

As shown in Figure 6.5, the distribution of initial errors across students was highly
concentrated: most students exhibited an error ratio below 1%, with only a few exceeding this
range. Specifically, 12 students (60%) fell within the (0, 0.5%] interval, 7 students (35%)
within (0.5%, 1.0%], and only one student (2.6%) exceeded 1.5%. This indicates that the
majority of learners maintained a high level of accuracy in producing Chinese initials, and the
overall occurrence of initial errors remained minimal.

At the individual level, the top five students with the highest number of initial errors were
as shown in Table 6.8. These results suggest that initial errors were largely concentrated among
a few individuals rather than being evenly distributed across the learner group. Overall, Italian

L1 learners demonstrated good mastery of Chinese initials, though certain individuals still
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showed systematic deviations in the perception or production of specific consonants,

warranting further qualitative analysis.

Figure 6.5

Distribution of incorrect initial ratios among learners
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Table 6.8

Top five students with the highest number of incorrect initial

Student code No. of incorrect initials Incorrect initial ratio
9 20 0.88%
24 11 0.80%
2 10 0.91%
23 7 0.64%
6 5 0.32%

Of the overall distribution, initial errors were concentrated in a limited number of consonants,
showing a clear clustering pattern. As shown in Table 6.9, the six initials with the widest error

distribution were q (12 students), ch (6), x (4), b (3), d (3), and zh (3).
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Table 6.9

Top 6 target initials with the widest error distribution

Target initial Error frequency No. of students
q 18 12
ch 10 6
X 5 4
b 15 3
d 9 3
zh 3 3

The substitution patterns for these initials, summarized in Table 6.10, reveal several systematic
tendencies rather than random errors.

Table 6.10

Substitution patterns of top 6 target initials

Target initial Incorrect initial No. of students

q ch 8
X 2

w 1

ch c 2
q 3

zh 1

sh 1

t 1

X q 1
sh 2

zh 1

s 1

b p 1
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sh 1

d t 3
p 1

- 1

g 1

zh j 2

The most striking pattern is the confusion between aspirated and unaspirated pairs, such as g—
ch, b—p, and d—t. For instance, q was most frequently pronounced as ch (8 students) or x (2),
and d was replaced by t (3 students) or p (1). These substitutions demonstrate that Italian
learners often fail to maintain the aspirated—unaspirated distinction that is phonemically
contrastive in Chinese. In Italian, plosives and affricates are differentiated primarily by voicing
(e.g., /p-b/, t—d/, /k—g/), not by aspiration. This structural difference leads Italian learners to
transfer the voicing contrast from their L1 to Chinese, producing unaspirated stops in contexts
where aspiration is required. As a result, Chinese aspirated consonants such as q and ch are
often realized with insufficient airflow or shorter voice onset time (VOT), yielding sounds
perceptually closer to their unaspirated counterparts.

A second major trend concerns tongue position and place of articulation. The alveolo-
palatal sounds (j, q, X) and retroflex sounds (zh, ch, sh) in Chinese are absent from the Italian
phonological inventory. Italian consonants are largely articulated in the alveolar region, lacking
both palatalized and retroflex categories. Consequently, Italian learners frequently front or
flatten their tongue when attempting to produce these Chinese sounds. This can be observed in
substitutions such as q — ch/x/w, x — sh/s, and zh — j/g, reflecting a simplification from
posterior to anterior and from retroflex to alveolar. The frequent interchange between q and
ch—two acoustically similar but articulatorily distinct sounds—further indicates that learners
rely on perceptual similarity rather than precise articulatory control when producing unfamiliar

phonemes.
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Interestingly, some errors (e.g., ch — q or ¢ — ch) involve bidirectional substitution
between two aspirated sounds, suggesting that aspiration itself is not entirely absent but
inconsistently applied. These patterns reveal that Italian learners may overgeneralize the
articulatory features of one aspirated category to another, especially when both involve
affrication and high airflow. The confusion between x and sh or zh also indicates perceptual
overlap between Chinese’s alveolo-palatal and retroflex categories, which Italian learners tend
to neutralize into a single alveolar-like articulation similar to /[/ or /t/.

These findings partially align with results from studies on English-speaking learners (Bi,
2001; Shen & Yu, 2009; Huang, 2022; Deng, 2020), which also identified j, q, x and zh, ch, sh
as the most difficult initials to acquire. However, the error mechanisms differ. English learners
often exhibit voicing of voiceless consonants, a carryover from their NL’s voiced—voiceless
contrast (Shen & Yu, 2009), whereas Italian learners rarely show voicing errors. Instead, their
primary issue lies in insufficient aspiration and unstable tongue positioning, reflecting the
absence of an aspiration contrast and the lack of retroflex/palatal categories in Italian
phonology.

Overall, Italian learners’ initial errors demonstrate both universal and language-specific
patterns. Universally, they share the same difficulties as other non-tonal language learners in
mastering Chinese’s complex palatal and retroflex sounds. Specifically, however, Italian
learners’ errors are strongly shaped by their L1 phonological structure—most notably, the
reliance on voicing rather than aspiration and the confinement of articulation within the
alveolar region.

Pedagogically, these findings suggest that pronunciation training for Italian learners
should emphasize aspiration control and tongue placement awareness. Techniques such as
airflow visualization, spectrogram-based feedback, and articulatory modeling could effectively
help learners establish clear phonetic categories for aspirated sounds and palatalized

consonants, thereby improving the accuracy and intelligibility of Chinese initial production.
6.3.3 Distribution of incorrect finals
Compared with the acquisition of initials, studies on the acquisition of Chinese finals are
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relatively limited. Luo (2007), in a study on Russian-speaking learners, found that the main
difficulties in acquiring Chinese finals include insufficient lip rounding in ‘“hekou” and
“cuokou” finals (either unrounded or inadequately rounded, e.g., pronouncing i /y/ as /u),
difficulty distinguishing between front and back nasal vowels, and unclear articulation of the
core vowels in compound finals. Huang (2022), through an analysis of English- and French-
speaking learners, further pointed out that errors in monophthongs often involve confusion
between a and e, as well as mispronunciations when i is combined with other vowels. For
compound finals, learners frequently show incorrect timing in producing ao and iao, and
confusion between iu and ui is also common. Regarding nasal finals, errors involving nasalized
vowels occur most frequently. Similarly, Bi (2001) reached comparable conclusions based on
English-speaking learners, noting that nasal and compound finals pose the greatest challenges
in the acquisition of Chinese vowel systems.

Among the 38 students who provided reading-aloud data, 23 made errors in finals, with
a total of 44 errors. These errors accounted for only a very small proportion of the 35,053
Chinese syllables in MICICL, indicating that learners generally achieved a high level of

accuracy in the production of finals.

Figure 6.6
Distribution of incorrect final ratios among learners
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Figure 6.6 shows the distribution of learners’ final errors as a proportion of all syllables. As
illustrated in the figure, most learners had a final error ratio below 0.5%, with only a few
individuals exceeding 1%. Overall, the distribution is highly concentrated in the low-
percentage range, suggesting that final errors among Italian learners of Chinese are not
widespread but rather occur sporadically on an individual basis.

As shown in Table 6.11, the five students with the highest number of final errors were
Student 29 (6 errors, 1.14%), Student 9 (6 errors, 0.26%), Student 2 (4 errors, 0.37%), Student
19 (3 errors, 0.27%), and Student 13 (3 errors, 0.19%). This indicates that although the overall
number of errors is small, a few learners still exhibited noticeable instability in their
pronunciation of finals.

Table 6.11

Top five students with the highest number of final errors

Student code No. of incorrect finals Final error ratio
29 6 1.14%
9 6 0.26%
2 4 0.37%
19 3 0.27%
13 3 0.19%

In terms of overall distribution, errors in finals also show a highly concentrated pattern, with
only a few vowel types exhibiting mispronunciations among learners. As shown in Table 6.12,
the six finals with the widest error distribution were e (5 students), i (4 students), ang (3
students), eng (3 students), and ian (3 students). Most of these finals involve closely related
vowel positions or relatively complex syllable structures, indicating that Italian learners
experience difficulties in distinguishing and producing such sounds accurately. As shown in

Table 6.13, these final errors are not random but demonstrate systematic patterns.
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Table 6.12

Top 6 target finals with the widest error distribution

Target final Error frequency No. of students
/e/ 7 5
/i/ 4 4
/ang/ 3 3
/eng/ 3 3
/ian/ 4 3
/e/ 7 5

Table 6.13

Substitution patterns of top 6 target finals

Target final Incorrect final No. of students
/el i/ 4
/eng/ 1
fei/ 1
/i/ /ie/ 2
/el 2
/ang/ /an/ 2
/eng/ 1
/eng/ /ang/ 2
/ong/ 1
/ian/ /an/ 1
/ing/ 1

The following observations can be made based on Table 6.13:
1. The most typical confusion occurred between /e/ and /i/. Four students pronounced /e/

as /i/, and two students pronounced /i/ as /e/ or /ie/. This suggests that learners have
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difficulty distinguishing the tongue height and position between mid and front vowels.
Although Italian also includes /e/ and /i/, the Italian e is generally produced farther
forward than the Chinese /e/, which often leads Italian learners to shift their
articulation forward, making the sound resemble /i/. Moreover, Italian lacks a
neutralized vowel similar to Chinese /e/, so learners may fail to capture its weakened
or transitional role in syllables.

ii. Among nasalized finals, the most frequent confusion occurred between /ang/—/eng/,
/ang/—/an/, and /eng/—/ong/. For example, ang was often pronounced as /an/ (by two
students) or /eng/ (by one), while eng was pronounced as /ang/ (by two students) or
/ong/ (by one). This finding is consistent with previous studies (Luo, 2007; Huang,
2022; Bi, 2001), which identified nasal finals as one of the most difficult aspects of
Chinese pronunciation for foreign learners. Italian has no nasal vowels, and nasal
sounds occur only in consonant positions. Because Italian syllable structures are
typically simple (C+V), learners tend to weaken or replace nasal resonance with oral
sounds when producing Chinese nasal finals, resulting in unclear or missing nasal
endings.

Overall, Italian learners’ errors in finals mainly concentrate on confusions between closely
positioned vowels and instability in nasal finals. This finding partly aligns with research on
English and French learners (Huang, 2022; Bi, 2001), confirming that nasal finals remain a
common challenge in Chinese phonetic acquisition. However, Italian learners differ in that
their errors are more concentrated in the distinction of simple vowels rather than the temporal
coordination of compound finals. This may be attributed to the simpler vowel system of Italian,
which lacks a hierarchical distribution of tongue positions.

From a pedagogical perspective, pronunciation training for Italian learners should focus
on differentiating e and i and stabilizing the production of nasal finals. Targeted instruction
such as mouth-shape demonstrations, auditory discrimination exercises, and self-recording
comparisons can help learners establish clearer vowel categories at both the perceptual and

productive levels, thereby improving the accuracy and naturalness of Chinese pronunciation.
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6.3.4 Compound errors involving initials/finals and tones

Among the 38 students who provided audio data, 32 exhibited compound errors involving both
initials/finals and tones, with a total of 189 occurrences. These errors accounted for only 0.54%
of the 35,053 syllables in the reading-aloud data, indicating that while such compound errors
are relatively common across learners, their overall frequency remains low. This suggests that
most learners are able to distinguish initials, finals, and tones as separate phonetic dimensions,
and that multiple-layered errors occur only in a limited number of cases.

As shown in Figure 6.7, the proportion of compound errors across all syllables is
generally concentrated below 1%, with only a few learners exceeding 2%.
Figure 6.7

Distribution of multipel error ratios among learners
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Specifically, as presented in Table 6.14, the five students with the highest number of compound
errors were Student 19 (34 errors, 3.05%), Student 24 (20 errors, 1.45%), Student 9 (20 errors,
0.88%), Student 2 (15 errors, 1.37%), and Student 29 (12 errors, 2.29%).
Table 6.14

Top five students with the highest number of multiple errors

Student code No. of multiple errors Final error ratio

19 34 3.05%
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24 20 1.45%

9 20 0.88%
2 15 1.37%
29 12 2.29%

Overall, the distribution of compound errors reveals significant individual variation, suggesting
that learners differ considerably in the stability of their phonetic systems. Some students,
although performing accurately on isolated initials or finals, still experience coordination
difficulties when these are combined with tones during pronunciation.

Compared with isolated initial or final errors, multiple errors—those involving
simultaneous deviations in initials/finals and tones—often indicate instability in learners’
overall control of the syllable, rather than localized articulatory mistakes. In other words, such
errors reflect syllable-level misproduction rather than isolated segmental deviations. Therefore,
this section examines these compound errors from the perspective of their corresponding target
characters to explore how they are distributed across different lexical items.

Table 6.15

Top 6 target characters with the widest error distribution

Target character Error frequency No. of students
Li(qu) 21 8
% (duo) 6 4
1l (bian) 4 4
{H(dan) 4 3
F(yong) 4 3
8] (jian) 4 3

In MICICL, a total of 189 compound errors were identified, involving 103 target characters
and corresponding to 100 distinct syllables. The six characters with the widest error distribution

can be seen in Table 6.15. Most other character-related errors occurred in only one or two
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students, indicating that these compound errors were largely individual-specific rather than
cross-learner patterns.

Table 6.16

Substitution patterns of top 4 target characters

Target character Pronounce multiple errors No. of student
Z(qu) chi 1
chi4 1
chul 3
chu2 3
chu3 2
chu4 4
% (duo) tuo2 2
tuo4 3
1l (bian) bang?2 1
yang?2 1
pian4 1
guo2 1
{H(dan) tan2 1
tanl 1
dang2 1
H(yong) you3 1
youl 1
you3 1
you2 1
(8] (jian) gian2 2
hou4 1
wei2 1
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A closer examination of the substitution patterns in Table 6.16 reveals three notable tendencies

and pedagogical implications:

L

ii.

iii.

Many compound errors involve simultaneous shifts in tone and segmental
pronunciation. For instance, 73(qu) was frequently read as chi or chul—chu4, and
{H(dan) as tanl, tan2, or dang2. Such substitutions suggest that some learners have
not yet developed a stable tonal category system, and that tonal changes often
interfere with the overall structure of the syllable.

The high-frequency characters listed above show a wide range of substitution types,
with error forms varying significantly across learners and lacking shared patterns.
This suggests that although learners “recognize” these characters, their phonological
representations are still unstable. The phenomenon reflects a typical case of surface
familiarity but insufficient phonetic mastery—Iearners can identify the characters but
fail to produce them accurately in speech.

The character Z%(gu) exhibited the most concentrated pattern of errors (21 instances),
including variants such as chi, chu, and chu4. Producing qu requires both proper
aspiration timing and lip rounding with tongue fronting—two articulatory
movements absent in Italian phonology. Italian consonant contrasts are based
primarily on voicing rather than aspiration, and the language lacks front rounded
vowels such as ii. As a result, learners tend to retract the tongue position and weaken
aspiration, leading to pronunciations like chu. This reflects interference at both the

articulatory and aerodynamic levels.

In summary, the multiple errors made by Italian learners are neither random nor entirely

attributable to L1 transfer; instead, they reveal systematic instability in coordinating tones,

syllable structures, and articulatory gestures.

From a pedagogical perspective, addressing such compound errors requires not only

separate training for initials, finals, and tones, but also integrated syllable-level pronunciation

practice. Techniques such as rhythmic reading, tone—segment coordination drills, and exercises

focusing on airflow—tongue synchronization can help learners enhance overall phonetic
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stability and achieve a smoother transition from segmental accuracy to syllabic coordination in

Chinese pronunciation.

6.4 Incorrectly written/used characters reading-aloud: Cross modal analysis

6.4.1 Research questions

As discussed in Section 1.4.1, Italian and Chinese differ markedly in their degree of
orthographic transparency, which has important implications for how learners establish form—
sound mappings during language acquisition. However, previous studies have rarely provided
empirical evidence on cross-modal consistency during language production processes such as
writing and reading-aloud. Most existing findings on the orthography—phonology relationship
in Chinese are based on recognition or memory experiments, leaving a gap in understanding
how this relationship functions in learners’ spontaneous production behavior. MICICL offers a
unique opportunity to explore this issue empirically. In MICICL, the reading-aloud materials
were not externally provided, but were instead the texts that learners had just written
themselves. Consequently, the pronunciation accuracy observed in their reading-aloud does not
reflect the recognition of unfamiliar words, but rather the re-recognition and re-production of
their own handwriting output. This allows for a direct examination of how well learners have
established orthography—phonology connections in their mental representations of Chinese
characters.

Building upon this feature, the present section aims to investigate the cross-modal
correspondences between learners’ handwritten and reading-aloud performances, focusing on
whether they can accurately pronounce the target syllables when written errors occur.
Specifically, it seeks to determine whether learners’ mental representations of Chinese
characters are primarily form-based or sound-based, and how this pattern reflects their reliance

on orthographic versus phonological processing routes.
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6.4.2 Incorrectly written characters reading-aloud

In the MICICL writing data, a total of 607 incorrectly written characters (/C) were identified,
among which 215 were mispronounced during reading-aloud-aloud, while 392 were

pronounced correctly, yielding an overall pronunciation accuracy rate of 64.58%.

Table 6.17

Pronunciation accuracy of incorrectly written characters across error types

Total Incorrectly Correctly Correct pronunciation
number pronounced pronounced ratio
SCs 107 35 72 67.29%
CCs 411 146 265 64.48%
STCs 43 15 28 65.12%
MCs 46 19 27 58.70%

Figure 6.8

Correct pronunciation ratio of incorrectly written characters by error type

68.00%
66.00%
64.00%
62.00%
60.00%
58.00%

56.00%

Correct Pronunciation Ratio

54.00%
SCs CCs STCs MCs

Category

As shown in Table 6.17 and Figure 6.8, characters containing stroke errors (SCs) exhibited the
highest pronunciation accuracy: 67.29% of incorrectly written SCs were read correctly, despite
deviations in their written form. Pronunciation accuracy was slightly lower for structural and

tone-compound errors (STCs, 65.12%) and component errors (CCs, 64.48%), and lowest for
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multiple errors (MCs, 58.70%). This difference indicates that the degree of disruption in
orthographic form affects how learners retrieve the corresponding phonological representations.

The high accuracy of stroke errors (SCs) suggests that such deviations mainly occur at the
motor-execution level of writing rather than reflecting a failure of orthographic knowledge.
Learners were still able to access the correct pronunciation despite handwriting inaccuracies,
showing that their phonological memory operates relatively independently of surface-level
stroke implementation—evidence of a stable orthography—phonology separation.

By contrast, component (CCs) and structural errors (STCs) involve deeper visual
disruptions, particularly when phonetic components were incorrectly written or replaced. For
native Chinese readers, such alterations would typically impair pronunciation retrieval, as
previous studies have shown that native speakers rely more on semantic radicals than on
phonetic radicals when recognizing characters (Pine et al., 2003; Shu & Anderson, 1997). In
the case of Italian learners, however, even when phonetic components were visually damaged,
they were still able to correctly pronounce about 65% of the target syllables. This finding
suggests that they tend to rely on a phonological route rather than on semantic or visual cues
when recalling and recognizing Chinese characters. This tendency can be interpreted as a
transfer effect from their native orthographic experience—Italian, as a highly transparent
orthography, promotes a linear sound-to-form processing habit, which these learners continue
to apply when acquiring Chinese characters.

The multiple errors (MCs) category, with a pronunciation accuracy of only 58.70%,
presents the strongest contrast. Because the learners read aloud their own handwritten texts
rather than externally provided materials, these cases do not represent mere recognition failures.
Instead, they indicate that the learners had not established a stable orthography—phonology
representation. Such instances reflect weaknesses in their form—sound integration and suggest
that their interlanguage system remains at an early stage where the orthographic and

phonological mappings are not yet firmly consolidated.
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To further analyze the nature of mispronunciations, the 215 reading-aloud errors were
categorized into tone, initial, final, and combined (multiple) errors. The results are summarized
in Table 6.18.

Table 6.18

Proportion of tone, initial, final, and multiple errors in the pronunciation of incorrectly written

characters
Tone errors Multiple errors Initial errors Final errors
188 25 2 0
87.44% 11.63% 0.93% 0.00%

The vast majority of pronunciation errors (87.44%) were related to tone, while errors in initials
or finals were extremely rare. This indicates that even when the orthographic form was written
incorrectly, learners largely retained accurate memory of the syllable’s segmental structure,
with errors confined mostly to tonal production.

These findings reinforce the earlier conclusion that Italian learners rely primarily on
phonological cues in their memory of Chinese characters, recalling pronunciation through
sound—form associations rather than semantic radicals or visual structures. Even when the
written form was distorted, they were able to retrieve the correct base pronunciation (initial +
final), showing a phonology-dominant processing pattern. In contrast, native Chinese readers
tend to rely on semantic radicals and overall visual configuration in character recognition (Pine
et al., 2003; Shu & Anderson, 1997), reflecting a form—meaning-dominant route.

This cross-linguistic difference highlights the profound impact of orthographic transfer:
while Chinese readers operate primarily through a “form — sound” pathway, Italian learners
approach Chinese through a “sound — form” pathway. The MICICL findings thus provide
empirical evidence for how orthographic transparency in the native language shapes the
phonological reliance of learners in acquiring Chinese characters. Pedagogically, this suggests
that instruction for learners with alphabetic L1 backgrounds should leverage their phonological
strengths, integrating targeted sound—form mapping exercises to help them build more stable

and bidirectional character representations.
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6.4.3 Incorrectly used characters reading-aloud

In the cross-modal analysis of this study, the category of incorrectly used characters (/B) in the
writing modality mainly includes two subtypes: GSCs and OCs. When examining the reanding-
aloud performance of these incorrectly used characters, only the graphically similar and other
error types were included in the comparison, while PSCs and PGCs were excluded. This
decision was based on three methodological and theoretical considerations.

First, from a methodological perspective, PSCs and PGCs often share the same or highly
similar pronunciation with their target counterparts—for example, *&(shi)/Z(shi) or fhi(ta)/
ih(zd). In the reading-aloud data, this makes it impossible to determine whether the learner
actually read the target character or the incorrectly used one, as the acoustic output is
indistinguishable. Including such cases would therefore introduce ambiguous data and reduce
the interpretability of the results. To ensure the reliability and clarity of the statistical analysis,
these items were excluded from the cross-modal comparison.

Second, phonologically and graphically similar substitutions differ in their observable
characteristics and analytical value. Phonologically similar substitutions typically occur when
learners select an incorrect character that shares the same or a similar pronunciation with the
target form. In such cases, the pronunciation produced during reading-aloud-aloud is often
accurate, and additional analysis of reading accuracy provides limited new information, as the
deviation lies primarily in character selection rather than pronunciation. By contrast,
graphically similar substitutions involve the selection of characters with similar visual form,
regardless of phonological overlap. These substitutions are more informative for analysis
because they reflect instability in learners’ control of character form and the alignment between
written form and pronunciation. Examining such cases therefore offers clearer evidence of
difficulty in distinguishing visually similar characters during writing and reading-aloud.

Finally, in relation to the goal of the cross-modal analysis, this part of the study aims to
examine the consistency and divergence between learners’ handwritten and reading-aloud
performance. Because PSCs are acoustically identical to their targets, they cannot serve as

comparable data points for evaluating sound—form mapping. Graphically similar and other
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error types, however, exhibit visible orthographic deviations in writing and may display tonal
or segmental variation in reading, thus providing cross-modal evidence of how learners
integrate or separate orthographic and phonological information.

In summary, excluding PSCs and PGCs and focusing instead on GSCs and OCs ensures
both methodological rigor and interpretive validity. This selective approach aligns with the
broader aim of the study—to reveal the mechanisms of sound—form mapping and the degree
of cross-modal consistency in the interlanguage system of L1 Italian learners of Chinese.
Table 6.19

Pronunciation accuracy of incorrectly used characters (GSCs and OCs) based on target

characters
Total C tl di
Category o No. of correct pronunciations orrectly reading
number ratio
GSCs 169 113 66.86%
OCs 78 34 43.59%

As shown in Table 6.19, when the written GSCs and OCs were hypothetically replaced with
their corresponding target characters (i.e., assuming the learners wrote the correct forms), the
proportion of correct pronunciation during reading-aloud-aloud reached 66.86% for GSCs and
43.59% for OCs. Furthermore, when cases in which the initials and finals were correct but
tones were mistaken were also counted as correct, the accuracy rates increased substantially to

92.90% for GSCs and 67.95% for OCs (see Table 6.20).

Table 6.20
Pronunciation accuracy of incorrectly used characters (GSCs and OCs) when tone errors are
excluded
Total No. of correct Correctly reading
number pronunciations ratio
GSCs 169 157 92.90%
OCs 78 53 67.95%

The results reveal two important features of learners’ orthography—phonology connections in

Chinese character processing:
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First, the high pronunciation accuracy for graphically similar characters (GSCs) indicates
that, although learners frequently confused similar-looking characters in writing, they retained
a stable memory of the correct pronunciation. In other words, during the writing process, they
appear to activate the pronunciation first and then search for a corresponding character shape
based on the sound, with the mapping between sound and form being the point of failure. This
“sound-before-form” production pattern clearly demonstrates the phonology-centered
processing tendency of Italian L1 learners.

Second, although other confusions (OCs) deviate from the target characters in both form
and sound, their pronunciation accuracy still exceeded 40%, and rose to nearly 68% when tone
errors were disregarded. This finding is highly revealing: even when lacking both phonological
and visual cues, learners were still able to recall the correct pronunciation of the intended target
characters in a considerable number of cases. This suggests that their phonological
representations remained stable in long-term memory, and that they primarily relied on
phonological routes rather than visual or semantic cues when retrieving character forms.

Overall, the reading-aloud performance of incorrectly used characters corroborates the
findings from the analysis of incorrectly written characters: Italian learners display a generally
phonology-oriented pattern in Chinese character processing. Their pronunciation tends to be
more accurate than their orthographic recall, indicating that their mental representation of
Chinese characters is first established through syllabic phonological encoding, with
orthographic information being integrated later. This pattern stands in sharp contrast to that of
native Chinese speakers, who rely primarily on semantic radicals and overall visual
configuration during character recognition (Pine et al., 2003; Shu & Anderson, 1997). The
findings therefore highlight the deep impact of orthographic transfer on cross-linguistic
character processing mechanisms and provide pedagogical implications: for learners from
alphabetic backgrounds, teaching strategies should leverage their phonological strengths by
integrating sound—form mapping exercises that help consolidate a bidirectional “sound — form”

connection in character learning.
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6.5 Summary and discussion of reading-aloud data analysis

An analysis of the MICICL reading-aloud data shows that tone errors far outnumber errors in
initials, finals, or compound forms. In the overall distribution, tonal mistakes constitute the
overwhelming majority of reading-aloud errors, while segmental deviations account for only a
small fraction (see Figure 6.9). This indicates that Italian L1 learners of Chinese are generally
able to maintain stable control over the segmental skeleton of the syllable (initial + final), yet
still experience substantial difficulty with pitch control and tonal categorization.

The causes of this phenomenon are primarily structural in nature. As Ma (1994) noted,
the range of selectable initials and finals in a Chinese syllable is relatively wide, whereas the
tonal inventory is limited. As a result, individual tones carry a higher likelihood of deviation
than initials or finals. In other words, the tonal system of Chinese constitutes a relatively
compact category space, with fine-grained distinctions between tonal categories. This
structural property makes tonal contrasts more vulnerable to overlap in actual language use,

leading to frequent confusion in pitch height and contour direction.

Figure 6.9

Boxplot of the distribution of segmental and tonal errors (SC, YC, QC, DC)
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Further analysis reveals that tone errors are not random but systematic (See Figure 6.10) .
Learners exhibit a clear level-tone concentration effect and a tendency toward tonal leveling—
the dipping (D3) and falling (D4) tones are often simplified into the high-level (D1) or rising
(D2) tones, while D1 and D2 are frequently confused bidirectionally. Even when the overall
pronunciation is correct, errors are concentrated at the tonal level, showing that segmental
representations are relatively stable whereas tonal information has not yet been fully integrated
into the mental representation of the syllable.

Compared with previous studies, these results partly align with but also diverge from
earlier findings. While many studies (Mao, 2007; Zhang, 2012; Guo & Tao, 2008) identified
D3 as the most difficult tone and D1 as the easiest, Italian learners in this study displayed a
distinctive pattern in which the main challenge lies not in producing complex contour tones

(D3, D4), but in distinguishing and stabilizing the two level tones (D1, D2).
Figure 6.10

Stacked bar chart of tone error distribution across five tone categories
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From a pedagogical perspective, these findings suggest that tone instruction for Italian learners

should place greater emphasis on differentiating the two level tones rather than focusing solely
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on the more salient contour tones (D3, D4). Targeted perception and imitation exercises could
help learners establish clear pitch height and range distinctions between D1 and D2.
Additionally, incorporating contextualized reading and contrastive listening tasks may improve
learners’ sensitivity to subtle pitch differences in level tones, thereby enhancing the overall
stability of their tonal system.

From a cross-linguistic perspective, this tendency is closely related to the prosodic system
of Italian, a non-tonal language in which pitch serves grammatical or intonational functions
rather than lexical contrasts. When producing Chinese, Italian learners often transfer their
native intonation patterns to the tonal system, resulting in intonationalization of tone, that is,
realizing most syllables with high or mid-level pitch and neutralizing subtle rising—falling
distinctions. This preference for high-level tones suggests that their speech processing relies
more on a general pitch impression than on precise tonal contours.

This tonal instability is further supported by the cross-modal comparison between
handwritten and reading-aloud data. The writing-reading correspondence analysis shows that
Italian learners exhibit a predominantly phonology-oriented memory pattern in Chinese
character processing.

Table 6.21

Pronunciation accuracy of incorrectly written and incorrectly used characters across error

types
C t
Error Total Correctly orre.c .
pronunciation
category number pronounced ]
ratio
Incorrectly written SCs 107 72 67.29%
characters CCs 411 265 64.48%
STCs 43 28 65.12%
MCs 46 27 58.70%
Incorrectly used characters GSCs 169 113 66.86%
OCs 78 34 43.59%
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Figure 6.11

Comparison of correct and incorrect pronunciations across error types of incorrectly written

and incorrectly used (part) characters
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As summarized in Table 6.21 and Figure 6.11, both incorrectly written (/C) and incorrectly

used (/B) characters display moderately high pronunciation accuracy during reading-aloud-

aloud:

* For incorrectly written characters, the overall pronunciation accuracy reached 64.58%.
Stroke errors (SCs) showed the highest accuracy (67.29%), indicating that minor
execution errors had little effect on phonological recall; component (CCs) and
structural-tone-compound (STCs) errors (= 65%) show that even when the
orthographic structure was distorted, learners could still retrieve the target sound fairly
stably; even in multiple errors (MCs), accuracy remained 58.70%, meaning that more
than half of the words were still read correctly. Overall, these results suggest that
orthographic errors exert only limited interference on pronunciation retrieval, and that
phonological representations remain relatively independent and stable in memory.

* For incorrectly used characters, pronunciation accuracy reached 66.86% for
graphically similar characters (GSCs) and 43.59% for other confusions (OCs). Even

when the written forms differed substantially from the targets both visually and
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phonetically, learners could still pronounce the intended syllables correctly in nearly

half of the cases, revealing a relatively autonomous and robust phonological retrieval

pathway.
Taken together, these results indicate that Italian learners display a phonology-dominant
processing orientation in Chinese character acquisition: when retrieving a character, they tend
to activate its phonological representation first and then search for the corresponding graphic
form. Even when the orthography is inaccurate or partially damaged, the phonological route
remains largely functional, suggesting that phonological memory operates independently and
robustly. Only when visual information is severely distorted does the sound—form mapping
begin to break down. This demonstrates that while learners have begun to differentiate sound
and form in their mental representations, the integration between them remains incomplete—
reflecting an interlanguage stage in the transition toward a stable orthography—phonology
system.

Overall, the instability observed in tone control and the predominantly one-way pattern
of sound—form mapping represent two closely related features of Italian learners’ Chinese
language performance. Segmental accuracy is generally stable, whereas tones and character
forms show weaker alignment with pronunciation. This pattern is closely related to the
characteristics of learners’ native writing system. Italian, as a highly transparent alphabetic
language, is organized around consistent sound-to-letter correspondences, which encourages a
sound-driven approach to written production. When this strategy is extended to Chinese,
learners tend to rely on pronunciation to support writing and reading, while tonal contrasts and
character form distinctions receive comparatively less attention. As a result, tone accuracy and
orthographic stability improve more slowly and remain less consistently aligned with
phonological output.

Pedagogical implications emerge accordingly:
1. Leverage learners’ phonological strengths by implementing sound—form
mapping activities (e.g., tone-character association, visualized syllable

reading) to build bidirectional connections;
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ii. In tone instruction, shift focus from contour imitation to pitch-height
discrimination and category-boundary reinforcement, particularly between
D1-D2 and D2-D3;

iii. Adopt integrated syllable-level training, combining initials, finals, and tones
as unified practice units to facilitate transition from segmental accuracy to
holistic coordination;

iv. Incorporate multimodal approaches—acoustic feedback, rhythmic reading,
and tone-curve visualization—to help learners phonologize pitch contrasts,
transforming them from sentence-level intonation to stable lexical tone
categories.

In conclusion, the MICICL cross-modal findings demonstrate that Italian L1 learners follow a
distinct “sound-before-form, segment-before-tone” developmental pathway in Chinese
acquisition. Even when orthographic forms are impaired, they can still correctly pronounce
most syllables, but their control of tones and complex structures remains fragile. This
phonology-centered pattern reveals the deep influence of native orthographic transfer on
Chinese learning and offers valuable guidance for pedagogy: by integrating sound—form
association, perceptual feedback, and multimodal training, teachers can help learners establish
a more stable, bidirectional, and hierarchically organized phonological-orthographic system

for Chinese characters.
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Chapter 7. Comparison Across Proficiency Levels

7.1 Chapter overview

Building upon the analyses of handwritten and reading-aloud modalities in the previous
chapters, this chapter adopts a a comparison across proficiency levels to examine how Italian
L1 learners develop their orthographic and phonological competence in Chinese character
acquisition. By comparing beginner, intermediate, and advanced learners, it explores how their
performance in writing, reading, and cross-modal processing evolves with increased exposure
and linguistic experience.

The classification of proficiency levels (beginner, intermediate, and advanced) in this
chapter follows the criteria established in Section 3.5. Against this background, the chapter
proceeds through four main sections:

Section 7.2 focuses on the writing modality, comparing the distributions of three major
error types—incorrectly written characters (/C), incorrectly used characters (/B), and pinyin
use (/P)—across proficiency levels. It examines how the frequency, variability, and
concentration of each error type change with learners’ progress, revealing the developmental
shift from high variability and phonological dependence at the beginner stage to greater
orthographic stability and structural awareness at advanced levels. The analysis aims to
illustrate how Italian learners’ Chinese writing develops from phonology-based substitution
toward visual-orthographic mastery.

Section 7.3 turns to the reading-aloud modality, investigating the developmental
differences in tone, segmental (initial/final), and compound (segmental + tonal) errors among
the three proficiency groups. It quantifies error ratios, dispersion, and within-group
distributions to uncover how learners’ phonological system evolves from partial instability to
system-level integration. The section further highlights stage-specific difficulties, such as the
mid-level fluctuation of tone 3 control and the transient rise of multi-errors, providing insight

into the non-linear progression of Chinese phonetic acquisition.
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Section 7.4 integrates the writing and reading-aloud data to conduct a cross-modal
proficiency comparison. Focusing on incorrectly written and incorrectly used characters, it
examines whether learners at different proficiency levels can correctly pronounce the
characters they previously miswrote or incorrectly used. By comparing cross-modal
consistency rates, the analysis explores the interaction between orthographic and phonological
representations, revealing how learners’ form—sound mapping transforms across stages—from
phonological reliance in early learning to orthographic dominance and partial decoupling at
advanced levels.

Section 7.5 summarizes the overall findings of the cross-proficiency comparison,
integrating results from the writing, reading, and cross-modal analyses. It outlines the shared
and stage-specific developmental tendencies observed in Italian learners’ Chinese character
acquisition, highlighting the dynamic balance between accuracy, fluency, and cross-modal
integration. This synthesis not only clarifies the developmental trajectory of orthographic and
phonological learning but also provides pedagogical implications for stage-based and
multimodal instruction in Chinese as a foreign language.

Through a stepwise analysis from handwriting — reading-aloud — cross-modal
integration, this chapter constructs a comprehensive developmental profile ofL 11talian learners’
Chinese character acquisition. By tracing both intra-modal progress and inter-modal
connections, it demonstrates that Chinese character learning is a dynamic, non-linear process
of progressive stabilization and system restructuring, in which learners gradually transform
from phonology-dependent beginners into orthographically competent and integrated users of

written Chinese.

7.2 Writing data comparison

7.2.1 Research questions

Same as Chapter 5, the analysis about writing data in this section focuses on three major
questions designed to trace the developmental trajectory of Chinese character writing among

ItalianL1learners and to reveal stage-specific patterns in their orthographic acquisition:
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ii.

1il.

How are incorrectly written characters distributed across learners of different
proficiency levels? This question examines both the number of learners who produced
incorrectly written characters and the overall frequency and variability of such errors
across the three groups. It seeks to determine how the proportion and internal
dispersion of incorrectly written characters change as proficiency increases, and how
different error subtypes (e.g., stroke-, component-, or structure-level errors) evolve
throughout the learning process.

How are incorrectly used characters distributed across proficiency levels? This
question explores the developmental differences in learners' misuse of characters,
focusing on the frequency, type composition (e.g., graphically similar, phonologically
similar, or semantically confused substitutions), and group-level variability. The goal
is to identify whether the incidence of character misuse decreases linearly with
proficiency or shows non-linear patterns, reflecting learners' shifting reliance from
phonological to semantic and orthographic cues.

How does Pinyin use vary among learners at different proficiency levels, and what
does this reveal about their writing strategies? This question investigates both the
proportion of learners who used Pinyin and the ratio of pinyin tokens among total
written output. It aims to uncover how the function of Pinyin evolves-from a
compensatory phonological tool at the beginner stage, to a transitional scaffold at the
intermediate stage, and finally to an occasional strategic aid at the advanced stage-
thereby revealing the functional transformation of learners' writing behavior as their

orthographic competence develops.

Together, these three research questions address the developmental mechanisms underlying

Italian learners' Chinese writing, highlighting how their orthographic performance shifts from

phonological dependence to visual-orthographic control, and from variability to stability, as

proficiency increases.

7.2.2 Incorrectly written character comparison

In terms of learner distribution, I examined the share of students who produced at least one
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incorrectly written character in each group. As shown in Table 7.1, it indicates that the
prevalence of incorrectly written characters remains high across levels, with a slight uptick
from Beginner to Intermediate.

Table 7.1

Proportion of learners with incorrectly written characters across proficiency levels

Proficiency  No. of learners with Total number of Percentage of learners with
level errors learners errors
Beginner 5 6 83.33%
Intermediate 18 21 85.71%
Advanced 9 12 75.00%

Intermediate learners are less likely to avoid characters via pinyin substitution and are exposed
to more task vocabulary, which increases the chance of making at least one writing error. The
prevalence then drops at the Advanced level to 75.00%, suggesting greater stability of
orthographic knowledge even though errors have not been eliminated. The total numbers of
incorrectly written characters and overall written characters were calculated separately for each

proficiency group, as summarized in Table 7.2.

Table 7.2

Incorrectly written character ratios across proficiency levels

Proficiency No. of incorrectly No. of total Incorrectly written
level written characters characters character ratio
Beginner 99 2833 3.49%
Intermediate 296 17238 1.72%
Advanced 212 12960 1.64%

The resulting trend in error proportions across the three groups is visualized in Figure 7.1,
showing the developmental trajectory of learners’ writing accuracy as proficiency increases.
The error ratio across the different proficiency groups showed an overall trend of decreasing
progressively with the increase in proficiency. The Beginner group had the highest proportion
of errors (3.49%), the Intermediate group dropped significantly to 1.72%, and the Advanced

group further decreased slightly to 1.64%.
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Figure 7.1

Trend of incorrectly written character ratios across proficiency levels
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This result indicated that as learners’ Chinese proficiency improved, their Chinese character
writing accuracy increased overall, and the incidence of writing errors decreased accordingly.
At the same time, this change presented a “fast-to-slow” decline pattern: the reduction in the
error proportion was substantial from the Beginner to the Intermediate stage, but the rate of
decrease slowed from the Intermediate to the Advanced stage, suggesting that learners’ writing

performance gradually stabilized after reaching the mid-to-high proficiency levels.

Figure 7.2

Boxplot of incorrectly written character ratios across proficiency levels
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Then as shown in Figure 7.2, I observed that the distribution of incorrectly written characters
varied significantly across the groups:

The Beginner group exhibited a median incorrectly written character ratio of 3.61% and
an average of 6.47%. The interquartile range (IQR) reached 10.05%, with an overall
distribution spanning 0.00%—17.86%, indicating a wide degree of spread. This result showed
significant internal disparity among beginner learners: some students had virtually no
incorrectly written characters (0.00%), while others showed a very high proportion of errors.
Notably, these zero values did not necessarily represent writing accuracy, as they were often
associated with learners substituting Chinese characters with Pinyin during the writing task,
thereby masking potential writing errors at the statistical level. Overall, the learners in this
group had not yet formed stable character knowledge, and their control over strokes,
components, and structure was still in the establishment phase, resulting in highly volatile
writing performance.

The Intermediate group’s ratio of incorrectly written characters was more concentrated,
with a median of 1.30%, an average of 1.72%, and an IQR of 2.14%. Most students’ error
proportions fell between 0.00% and 4.75%. Compared to the Beginner group, this indicated
that intermediate learners had achieved stable mastery of common character forms, and the
overall number of errors had dropped significantly. The smaller dispersion suggested that the
writing knowledge structure at this stage was becoming more systematic. However, a few
individuals still had error proportions exceeding 4.00%, which I concluded might be related to
the complexity of specific characters or the difficulty of the task vocabulary, rather than a
universal writing problem.

The Advanced group’s ratio of incorrectly written characters was the lowest overall and
the most concentrated, with a median of 0.81%, an average of 1.27%, an IQR of 1.13%, and a
range between 0.00% and 4.28%. The box plot was very compact, with only a few outliers.
This suggested that the writing performance of advanced learners had largely stabilized, and
errors were primarily confined to individual instances (such as complex characters), rather than

systematic issues.
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In summary, the ratio of incorrectly written characters across the three proficiency groups
showed a clear trend of gradual decrease as language ability improved. The average error
proportion dropped from 6.47% in the Beginner group to 1.72% in the Intermediate group, and
finally to 1.27% in the Advanced group. Simultaneously, the internal group variability
(dispersion) narrowed significantly. This change reflected the progressive consolidation of
learners’ Chinese character orthographic knowledge and the stabilization of their writing
performance. The Beginner stage was characterized by high volatility and strategy dependence
(e.g., using Pinyin or over-generalization), the Intermediate stage represented a transition
toward structural refinement and automation, and the Advanced stage stabilized, with errors

being primarily sporadic and limited to particularly complex characters.

I then analyzed the distribution and developmental trends of different categories of
incorrectly written characters across the three proficiency groups, the result can be found in

Table 7.3.

Table 7.3
Number of four categories in different proficiency levels

Proficiency No. of No. of Total
No. of SCs No. of CCs
level STCs MCs number
Beginner 20 58 10 11 99
Intermediate 68 193 15 20 296
Advanced 19 160 23 10 212

Figure 7.3 shows the categorical ratios of incorrectly written characters across proficiency
levels, visualizing how stroke-level (SC), component-level (CC), structural (STC), and
multiple (MC) errors evolved as learners’ proficiency increased.

The detailed proportions are as follows: in the Beginner group, SCs accounted for 20.20%,
CCs for 58.59%, STCs for 10.10%, and MCs for 11.11%; in the Intermediate group, SCs rose
slightly to 22.97%, CCs increased to 65.20%, STCs decreased to 5.07%, and MCs remained
relatively stable at 6.76%; in the Advanced group, SCs dropped to 8.96%, CCs continued to
rise to 75.47%, STCs rebounded to 10.85%, and MCs decreased further to 4.72%. This

distribution indicates that the development of Chinese character writing among L1 Italian
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learners follows a hierarchical and non-linear pattern, with different error types showing

distinct trajectories across proficiency levels.

Figure 7.3
Categorical ratio of incorrectly written characters in different proficiency level
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Stroke-level errors (SCs) display a “high at Beginner — slight rise at Intermediate — sharp
drop at Advanced” pattern. The temporary increase at the intermediate stage coincides with
learners’ engagement with a larger number of characters and greater structural complexity,
while the subsequent decline at the advanced level suggests increased stability in stroke
execution in routine writing tasks.

Component-level errors (CCs) show a steady and pronounced increase across proficiency
levels, rising from 58.59% to 75.47%. This trend indicates that as learners progress, an
increasing proportion of their writing deviations involve component selection, combination, or
configuration, rather than isolated stroke inaccuracies. Component-related difficulties therefore
remain a persistent feature of learner writing, even at higher proficiency levels.

Structural errors (STCs) follow a U-shaped distribution, decreasing at the intermediate
stage and rebounding at the advanced stage. This pattern is associated with learners’ expanding
character repertoire and increased exposure to structurally complex or low-frequency
characters, for which global spatial organization poses renewed challenges.
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Multiple errors (MCs) exhibit a consistent downward trend across proficiency levels
(11.11% — 6.76% — 4.72%), indicating a gradual reduction in compounded deviations. As
proficiency increases, errors tend to involve fewer interacting dimensions, with deviations
becoming more localized rather than affecting multiple structural levels simultaneously.

In summary, these categorical distributions confirm that progress in Chinese character
writing is uneven across orthographic dimensions. Stroke execution stabilizes relatively early,
whereas component and structural accuracy continue to fluctuate as learners encounter greater
lexical and formal complexity. This layered pattern highlights the incremental and non-uniform

nature of Chinese character writing development among L1 Italian learners.

7.2.3 Incorrectly used character comparison

Then I explored the distributional characteristics of incorrectly used characters across different
stages of interlanguage development. As shown in Table 7.4, the proportion of learners who
produced incorrectly used characters increased steadily across proficiency levels: 50.00% (3/6)
in the Beginner group, 80.95% (17/21) in the Intermediate group, and 91.67% (11/12) in the
Advanced group.

Table 7.4

Proportion of student with incorrectly used characters across proficiency levels

Proficiency No. of student with Total number of Percentage of student with
level errors student errors
Beginner 3 6 50.00%
Intermediate 17 21 80.95%
Advanced 11 12 91.67%

This upward trend contrasts with the pattern of incorrectly written characters and highlights a
different developmental trajectory in character use. Beginners showed the lowest proportion of
such errors, as many avoided uncertainty by using Pinyin or limiting output to familiar
characters, which concealed potential use mistakes. At the intermediate level, the ratio rose

sharply to 80.95%, reflecting expanding vocabulary and the challenges of distinguishing
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similar forms and meanings during semantic restructuring. By the advanced stage, nearly all
learners (91.67%) produced at least one incorrectly used character, suggesting that while
orthographic control had stabilized, fine semantic and stylistic precision remained difficult.
By calculating the total incorrectly used character ratio of each proficiency level group
(see Table 7.5 for specific data), a comparative trend chart of the ratio in the three groups was

obtained.

Table 7.5
Number of incorrectly used characters across proficiency level

No. of incorrectly used

Proficiency level characters No. of total characters
Beginner 37 2833
Intermediate 248 17238
Advanced 152 12960

As visually demonstrated in Figure 7.4, the statistical results of the present study display a
“higher-in-the-middle” distribution pattern, with the Intermediate group exhibiting higher

ratios than both the Beginner and Advanced groups.

Figure 7.4
Incorrectly used character ratio across three proficiency level
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This result is not entirely consistent with existing research. From Figure 7.4, the statistical
results of this study clearly presented a distributional pattern where the Intermediate level was
higher than both the Beginner and Advanced levels. Figure 7.5 illustrates the distribution of
incorrectly used character ratios among the three groups. Although the median ratio of all

groups remains below 1.50%, distinct distributional differences can be observed.

Figure 7.5
Boxplot of incorrectly used character ratios across proficiency levels
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The Beginner group shows a median of 0.99%, an average of 1.40%, and the widest
interquartile range (IQR = 1.72%), with values spanning from 0.00% to 2.23%. This wide
dispersion indicates significant internal variation among beginners, suggesting a “bimodal
differentiation” pattern. Nearly half of the learners in this group produced no incorrectly used
characters (0%), while the rest exhibited relatively high error ratios approaching 2%. This
contrast suggests divergent learning strategies and production behaviors: some beginners
heavily rely on avoidance (e.g., omitting uncertain characters or replacing them with Pinyin),
while others attempt full character production despite limited accuracy.

The Intermediate group demonstrates a median of 1.18%, an average of 1.26%, and a
narrower IQR of 1.26%, with a range between 0.00% and 2.43%. Compared with the Beginner

group, the overall error distribution becomes more centralized, but the upper outliers remain.
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Approximately one-fifth of students in this group (19.0%) reached or exceeded a 2% error ratio,
indicating that while most intermediate learners achieved relatively stable control of character
use, some individuals still experienced difficulty in accurately mapping the relationships
among form, sound, and meaning. This stage thus reflects a transitional phase in which the
expansion of vocabulary and character inventory temporarily increases the likelihood of
semantic confusion and inappropriate substitution.

The Advanced group displays the lowest median (1.00%) and the most compact
distribution (IQR = 0.78%), with a range of 0.00%—2.13%. The smaller dispersion indicates
that incorrectly used characters became less frequent and more uniform across learners.
Nevertheless, a few outliers still exceed the 2% threshold, suggesting that certain residual errors
persist even at higher proficiency levels. These stable, fossilized errors may reflect
overgeneralization or entrenched interlanguage patterns that are resistant to correction through
general instruction.

The developmental trajectory of incorrectly used characters across proficiency levels
exhibits a non-linear progression—characterized by wide variability at the Beginner stage,
concentration with persistent high outliers at the Intermediate stage, and partial fossilization at
the Advanced stage.

I further investigated the distributional patterns of incorrectly used characters across the
three proficiency levels to observe how learners’ morpheme awareness evolved with increasing

language skill. First, I looked at the composition within each level (see table 7.6).

Table 7.6
Categorical statistics of incorrectly used characters in different proficiency level

Proficiency PSCs GSCs PGCs 0OCs
level Number Ratio Number Ratio Number Ratio Number Ratio
Beginner 2 5.41% 10 27.03% 12 32.43% 13 35.13%

Intermediate 38 15.32% 103 41.53% 64 25.81% 43 17.34%

Advanced 30 19.74% 56 37.50% 44 28.29% 22 14.47%
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In the Beginner group, OCs and PGCs accounted for the highest percentages (35.13% and
32.43%, respectively), followed by GSCs at 27.03%, with PSCs being the lowest at 5.41%.
This indicated that the orthographic representations were highly unstable in the introductory
stage; students frequently wrote based on context or instinct—if a character “looked or sounded
similar,” they used it—leading to a scattered distribution of error types. In the Intermediate
stage, GSCs rose significantly to the first rank (41.53%), while OCs dropped to 17.34%, and
PGCs also fell to 25.81%. This suggested that basic sound-form correspondence had become
relatively stable, reducing sporadic and context-driven errors. The real hurdle had shifted to the
fine-grained discrimination of components and structures. By the Advanced stage, GSCs
remained the highest proportion (37.50%), but PSCs continued to climb to 19.74%, and PGCs
rebounded to 28.29%. Meanwhile, OCs dropped further to 14.47%. In other words, errors in
advanced writing were more easily triggered by homophonous competition and dual sound-

and-form interference.

Figure 7.6
Categorical ratio of incorrectly used characters in different proficiency level
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Figure 7.6 shows the evolution in the type of incorrectly used characters produced: First, the
percentage of OCs steadily declined as proficiency increased (35.13%—17.34%—14.47%).
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This suggests that the early, more sporadic errors—those driven by context or immediate
judgment—gradually recede, shifting the error focus toward more structured orthographic
challenges. Second, GSCs remained the leading error type in both the intermediate and
advanced stages (41.53%, 37.50%). This indicates that the subtle discrimination of components
and structures is a persistent bottleneck that runs throughout the mid-to-high proficiency levels
and does not automatically resolve with overall skill improvement. Third, the proportion of
PSCs increased with proficiency (5.41%—15.32%—19.74%). I interpret this as being due to
the expansion of vocabulary and the increased exposure to lower-frequency items, which more
frequently activates sets of homophonous or near-homophonous characters; consequently, the
“retrieval of form via sound” is more susceptible to competing phonological neighbors. Finally,
PGCs followed a trajectory of “initial drop, then rebound” (32.43%—25.81%—28.29%). The
dip at the intermediate stage might be the result of component and structure training
temporarily suppressing the dual interference, but this interference re-emerged during the
advanced stage, likely due to increased material complexity and task demands in advanced
writing.

Overall, the errors transitioned from a pattern of “scattered/context-driven mistakes” in
the beginner stage to “structured orthographic challenges” in the intermediate and advanced
stages. GSCs clearly represent the long-term main challenge, while the proportion of PSCs and

PGCs is amplified in the advanced stage by increased vocabulary and task complexity.

7.2.4 Pinyin use

Table 7.7 presents the proportion of learners who used pinyin in their written data. The results
show that pinyin use was widespread across all proficiency levels, but followed a non-linear
developmental trend: 100.00% (6/6) of learners in the Beginner group used pinyin, compared

to 66.67% (14/21) in the Intermediate group, and 75.00% (9/12) in the Advanced group.
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Table 7.7

Proportion of student with Pinyin use across proficiency levels

Proficiency No. of student with Total number of Percentage of student with
level errors students errors
Beginner 6 6 100.00%
Intermediate 14 21 66.67%
Advanced 9 12 75.00%

At the Beginner stage, every learner used pinyin, indicating that it served as an
indispensable writing support during the early phase of Chinese acquisition. Since orthographic
knowledge had not yet been established, learners relied heavily on pinyin to maintain fluency
and completeness in expression. Pinyin thus functioned as a phonological intermediary,
compensating for the lack of visual-orthographic representation and facilitating early written
output.

In the Intermediate stage, the proportion of learners using pinyin dropped markedly to
about two-thirds. Most learners were able to write primarily in Chinese characters and used
pinyin only as a compensatory tool when they forgot a specific character or faced uncertainty
in production. The role of pinyin shifted from a dominant phonological representation system
to an auxiliary support strategy, reflecting a transitional stage from phonology-based to
orthography-based processing in learners’ writing development.

At the Advanced stage, the proportion of learners using pinyin rose slightly again to
75.00%, even though the writing tasks were identical across proficiency levels. This modest
increase does not indicate renewed reliance on pinyin as a primary writing system. Rather, it
reflects the continued use of pinyin as an optional writing strategy among some advanced
learners. When encountering rare or temporarily unavailable characters, a small number of
learners resorted to pinyin as an immediate placeholder to maintain written output. Although
such instances were infrequent, they show that pinyin remains available as a supplementary
resource in advanced writing.

Overall, the changing proportion of learners using pinyin across proficiency levels
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demonstrates the stage-specific and functional nature of pinyin use in the development of
Chinese writing. At the beginner stage, pinyin largely substitutes for unknown characters; at
the intermediate stage, its use becomes more selective and limited; and at the advanced stage,
it persists mainly as a backup strategy in isolated cases rather than as a systematic writing
practice.

This non-linear pattern suggests that pinyin should not be treated simply as a writing error.
Instead, it functions as a flexible auxiliary resource whose role diminishes but does not
disappear as learners’ character writing ability develops. In advanced learner writing,
occasional pinyin use reflects strategic choice under specific task conditions rather than a
general deficiency in orthographic competence.

Table 7.8

Proportion of student with Pinyin use across proficiency levels

Proficiency level No. of Pinyin Ratio of Pinyin
Beginner 1129 28.06%
Intermediate 538 3.00%
Advanved 234 1.77%

Table 7.8 presents the ratio of pinyin use among all learners (the ratio of Pinyin in total
characters). The results show a clear downward trend across proficiency levels: 28.06% for the
Beginner group, 3.00% for the Intermediate group, and 1.77% for the Advanced group (see
Figure 7.7). Figure 7.7 visually highlights this sharp decline, showing a steep drop from
beginners to intermediate learners and only a slight decrease thereafter.

Meanwhile, the boxplot in Figure 7.8 illustrates the internal variability across groups,
revealing extremely high dispersion among beginners, mainly due to two outlier learners who
wrote almost entirely in pinyin. While the intermediate and advanced groups show much

narrower distributions, indicating more consistent orthographic performance.
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Figure 7.7
Pinyin use ratio across three proficiency level
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Figure 7.8
Boxplot of Pinyin use ratios across proficiency levels
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The remarkably high proportion in the Beginner group is largely attributable to these two
extreme learners (Students No. 13 and No. 17), who wrote almost entirely in pinyin, producing
an artificially elevated aggregate ratio. However, their extreme behavior should not be viewed
as an isolated anomaly; rather, it represents a typical developmental pathway in early Chinese

character acquisition. At the initial stage, many learners adopt a phonological writing strategy,
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relying on the familiar pinyin system to replace unfamiliar Chinese characters in order to
maintain message completeness and communicative coherence. This phonology-based strategy
serves as a transitional mechanism in cross-linguistic transfer, reflecting learners’ natural
tendency to depend on sound representation before orthographic knowledge is established and
marking a necessary step from phonological mediation toward orthographic mastery.
Consequently, the extreme cases of Students 13 and 17 are illustrative: although their output
deviates from standard forms, it reveals a fundamental psychological mechanism in early
Chinese learning—using pinyin to maintain consistency between input and output while
orthographic knowledge is still under construction.

Table 7.9 excludes these two students and thus more accurately represents the writing

behavior of the majority of learners.

Table 7.9
Number of Pinyin use across proficiency level (excluding No.13 and No. 17)

Proficiency level No. of Pinyin Total number Pinyin ratio
Beginner 111 1768 6.28%
Intermediate 538 17238 3.12%
Advanved 234 12960 1.81%

After their removal, the proportion of pinyin use drops sharply to 6.28% in the Beginner group,
3.12% in the Intermediate group, and 1.81% in the Advanced group (also can be seen in Figure
7.9). Compared with the previous results, this reduction confirms that pinyin use was heavily
concentrated among a small number of individuals, yet the overall declining trend remains
consistent. In other words, even after excluding extreme cases, pinyin use continues to decrease
with rising proficiency, indicating a gradual weakening of phonological dependence and a
steady increase in orthographic automatization throughout the learning process. After
excluding Students 13 and 17, the boxplot (Figure 7.10) still shows a clear downward trend in
Pinyin use across proficiency levels, but the internal variability has markedly decreased,
especially within the beginner group, where the previous extreme dispersion has been largely

eliminated.
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Figure 7.9
Pinyin use ratio across three proficiency level (excluding Student. No.13 and No.17)

7.00%
6.00%
5.00%
4.00%

3.00%

Pinyin Used Ratio

2.00%

1.00%

0.00%
Beginner Intermediate Advanved

Proficiency Level

Figure 7.10
Boxplot of Pinyin use ratios across proficiency levels (excluding Student No.13 and No.17)
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For beginner group, the Pinyin use ratios range from 3.01% to 21.09%, with a median of about
5% and an average of 8.21%. This indicates that while most beginners used Pinyin at a
moderate level, one learner still showed relatively high reliance (over 20%). The dispersion
within the group remains visible, reflecting individual differences in orthographic mastery—
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some learners still depend on Pinyin for lexical gaps, while others have begun to rely mainly
on Chinese characters.

For intermediate group, ratios vary from 0.00% to 8.19%, with most learners clustering
between 2% and 4% (mean ~ 2.87%). The box is narrower and lower than that of the beginner
group, and several learners (about one-fourth) no longer used any Pinyin at all (0%). This
concentration indicates that Pinyin use at this stage has become relatively stable and selective—
mainly as a temporary aid when recalling forgotten characters, rather than a dominant writing
medium.

For advanced group, ratios range from 0.00% to 6.97%, with a median around 2% and an
average of 1.93%. The box is compact and close to the baseline, suggesting high stability of
orthographic control. Only a few individuals occasionally resort to Pinyin as a compensatory
mechanism (below 7%), typically when facing rare or low-frequency characters.

The three groups display a ‘“high start — rapid decline — stable convergence”
developmental pattern. As proficiency increases, the overall average Pinyin use drops from
approximately 8% (Beginner) to 3% (Intermediate) and further to 2% (Advanced), while
internal variability steadily narrows.

Overall, at the Beginner stage, pinyin accounts for the highest proportion, reflecting
learners’ heavy dependence on it to sustain written production. Since orthographic knowledge
is not yet established, learners tend to substitute pinyin for characters. This dependence, though
manifesting as “pinyin-based writing,” is actually a constructive transitional strategy. Learners
use the phonological system to support expression, building connections between sound and
meaning that later facilitate the integration of form, sound, and meaning.

At the Intermediate stage, the pinyin ratio drops substantially. Most learners are able to
produce complete texts in Chinese characters, and pinyin appears only in isolated cases,
typically involving forgotten or low-frequency characters. This stage marks a clear shift in
writing practice: pinyin moves from being a primary means of written expression to a

temporary auxiliary device used in specific situations.
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At the Advanced stage, pinyin use decreases further to 1.77% (1.81% after excluding
outliers), indicating a high level of stability in character-based writing. At this level, pinyin no
longer signals insufficient character knowledge but instead functions as an occasional fallback
strategy, for example when a character cannot be immediately retrieved during writing. Such
infrequent and context-dependent use shows that pinyin remains available as a supplementary
option, rather than forming part of regular writing practice.

When these frequency data are considered together with Table 7.8, which shows that the
proportion of learners who used pinyin remains relatively high across stages (100% for
Beginners, 66.67% for Intermediates, and 75% for Advanced learners), a more nuanced pattern
emerges. Although the overall amount of pinyin use declines sharply with proficiency, its
distribution across learners remains broad. In other words, fewer characters are written in
pinyin, but many learners continue to use it occasionally. At the Beginner stage, both high
frequency and universal participation indicate widespread reliance on pinyin as a writing
medium. At the Intermediate stage, reductions in both user proportion and use frequency reflect
increased consistency in character writing. At the Advanced stage, while three-quarters of
learners still used pinyin at least once, its occurrence was minimal and highly individualized.

Taken together, this combination of wide participation and low frequency illustrates a
functional reorientation of pinyin use—from an explicit and dominant writing tool to an
implicit and auxiliary one. Rather than disappearing entirely, pinyin is retained as a flexible
support option that learners draw on selectively under specific writing conditions. This pattern
highlights the non-linear nature of Chinese orthographic development: progress is
characterized not by the complete abandonment of pinyin, but by its gradual repositioning from

central to peripheral status within written production.

7.2.5 Summary and discussion of writting data comparison

To better capture learners’ overall progress in Chinese character acquisition, this section
compares the results of incorrectly written characters, incorrectly used characters, and Pinyin
use. The aim is to reveal how different error types reflect the developmental shift from

phonological reliance to orthographic stabilization across proficiency levels.
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Table 7.10

Proportion of student with three errors across proficiency levels

Proficiency Students with Students with Students with Total number of

level IwC 10C Pinyin students
Beginner 5 3 6 6
Intermediate 18 17 14 21
Advanced 9 11 9 12

Note. IWC = Incorrectly written characters, [UC = Incorrectly used characters

Table 7.10 lists the number and proportion of learners who exhibited each error type within the
three groups, Figure 7.11 shows the propotions of learners who has made at least ont time of
each errors across profiviency levels. By combining the data on error proportions and learner
distribution, a comprehensive picture emerges of how the three error types evolve throughout
the process of Chinese character acquisition.

Figure 7.11

Proportion of student with three errors across proficiency levels
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Figures 7.12 and 7.13 illustrate the distribution of three major types of writing errors across
three proficiency levels. The line chart shows the proportion of erroneous characters in relation
to the total number of written characters, while the boxplot visualizes the within-group

dispersion of these error ratios.

Figure 7.12

Comparative ratios of three errors across three proficiency levels
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Figure 7.13
Boxplot of three errors ratios across proficiency levels
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At the beginner level, all three types of errors were highly prevalent. Among the six learners,
83.33% produced incorrectly written characters, 50.00% produced incorrectly used characters,
and all learners (100%) resorted to Pinyin. Pinyin use accounted for the largest proportion of
total written output—approximately 40%—far exceeding the proportions of IWC (3—4%) and
IUC (1-2%). The boxplot further indicates substantial variability among learners, particularly
with respect to Pinyin use, suggesting large individual differences in strategy selection and
output control. Overall, beginner learners tended to avoid uncertain character forms by using
Pinyin, which reduced the surface proportion of character-level errors but resulted in extremely
high phonological reliance. This pattern supports the interpretation of Pinyin as a transitional
support mechanism that allows learners to sustain written production before orthographic
knowledge is sufficiently developed.

At the intermediate level, the overall proportion of errors decreased markedly, but the
three categories followed distinct developmental trajectories. The proportion of learners using
Pinyin dropped to 66.67%, and its ratio in total writing fell sharply to around 3%. In contrast,
the proportion of learners producing IWCs rose slightly to 85.71%, while the proportion
producing IUCs increased substantially to 80.95%. This stage thus represents a critical
restructuring phase. As learners increasingly relied on characters rather than Pinyin, instability
in sound—form mapping became more salient, giving rise to frequent phonographic confusions.
These incorrectly used characters were not primarily caused by semantic misunderstanding,
but rather by incomplete consolidation of orthographic representations. At the same time, the
narrowing of boxplots across all three categories indicates reduced variability and greater
internal consistency among learners, suggesting that interlanguage systems were becoming
more systematically organized despite local instability.

At the advanced level, participation rates remained relatively high—75.00% of learners
produced IWCs, 91.67% produced IUCs, and 75.00% used Pinyin—but the actual error ratios
were the lowest across all stages. Pinyin use fell below 2%, IWCs averaged around 1.5%, and
IUC:s slightly above 1%. The boxplots were the most compact, indicating minimal dispersion

and a high degree of stabilization. These results suggest that advanced learners had largely
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automatized character writing procedures, with very few errors in strokes or structure. However,
sound—form linkages remained partially unstable. As learners’ character inventories expanded,
the increased density of visually and phonologically similar forms led to cross-character
interference, resulting in occasional substitutions. Such errors reflect competition within the
orthography—phonology mapping network rather than semantic confusion. The slightly higher
proportion of advanced learners using Pinyin compared to intermediate learners likely reflects
strategic use rather than dependence, with Pinyin functioning as a temporary placeholder when
encountering low-frequency or momentarily inaccessible characters.

Viewed longitudinally, the proportion of incorrectly written characters consistently
decreased with increasing proficiency and stabilized at advanced levels. This trend aligns
closely with the findings of Deng and Hu (2022), who similarly reported a steady reduction of
writing form errors as learners progressed. Together, the two studies point to a staged regularity
in the development of Chinese character writing ability: high error rates and variability at the
beginner stage, substantial improvement at the intermediate stage, and relative stability at
advanced levels. The convergence of findings across studies provides empirical support for the
generalizability of this developmental trajectory.

In contrast, the developmental pattern observed for incorrectly used characters differs
from some previous findings. While Deng and Hu (2022) reported a monotonic decline in
misuse errors with increasing proficiency, the present results are more consistent with those
reported by Zhang (2025; see Section 1.3), showing a temporary rise at the intermediate stage.
A comparison across studies suggests that this discrepancy can be attributed to two main factors.
First, differences in corpus type play a decisive role. Deng and Hu (2022) relied on examination
essays produced under time pressure and evaluative constraints, conditions that tend to
suppress spontaneous errors and foreground formal accuracy. In contrast, both Zhang (2025)
and the present study draw on natural writing tasks such as classroom essays and routine
writing, which allow learners’ habitual writing strategies and underlying orthographic
knowledge to surface more fully. As a result, exam-based corpora more closely reflect

performance under controlled conditions, whereas natural writing corpora provide a better
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window into learners’ underlying competence.

Second, differences in proficiency classification criteria affect comparability. Although
all three studies adopt a three-level division, Deng and Hu (2022) base their grouping on a
unified textbook-linked testing system, whereas Zhang (2025) and the present study define
levels in relation to teaching progress and learning stage. Because these systems do not align
in terms of vocabulary size, grammatical mastery, or writing experience, learners labeled as
“intermediate” may differ substantially in absolute proficiency across studies. These
differences in grouping criteria likely contribute to the divergent trends observed in incorrectly
used character ratios.

Despite these discrepancies, the studies converge in highlighting the staged nature of
Chinese character writing development. In natural writing contexts, the intermediate stage
appears to be a critical period marked by temporary instability, during which learners transition
from reliance on visual memory toward the internalization of orthographic rules. The
“intermediate peak’ in misuse errors observed in this study does not contradict earlier findings,
but rather complements them by revealing a developmental pattern that becomes visible only
when learners’ writing is examined outside examination settings.

Further insight emerges when examining the internal composition of incorrectly used
characters. The overall trajectory observed here broadly aligns with the findings of Jiang and
Liu (2004), who noted that as character knowledge expands, errors related to graphic form tend
to decrease while phonologically driven errors increase. Their explanation emphasized the
growing role of phonological competition as learners’ lexicons expand. Based on the present
data, two additional points can be made. First, the peak of graphically similar confusions at the
intermediate stage appears to reflect an “intra-form” bottleneck, in which component and
structural distinctions have not yet been fully consolidated, rather than a simple linear shift
from graphic to phonological interference. Second, at the advanced stage, vocabulary
expansion introduces more low-frequency items, making retrieval via sound increasingly
vulnerable to homophonous or near-homophonous competition. This accounts for the rebound

observed in phonologically related substitutions, even as graphic confusions remain prominent.
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Some previous studies have reported different distributions of error types (e.g., Wu et al.,
2006; Gao & Meng, 2000; see Section 1.3). However, these studies were largely based on
elicited or test-oriented data. In contrast, the present study draws on natural writing corpora in
which learners produce language in genuine expressive contexts without external prompts. This
design better reflects the automated state of learners’ orthographic knowledge and the internal
dynamics of writing processes. From this perspective, the observed pattern—a gradual
reduction of graphic errors accompanied by increased phonological competition—reflects
changes in the kinds of difficulties learners encounter at different stages of development.

Overall, the comparative analysis across proficiency levels confirms that Chinese
character writing development follows a non-linear trajectory. Beginners rely heavily on
phonological scaffolding, intermediate learners undergo a restructuring phase marked by
heightened instability, and advanced learners achieve a high degree of orthographic
automatization while continuing to negotiate fine-grained sound—form competition. These
findings underscore the importance of stage-sensitive pedagogical intervention and caution

against interpreting error reduction as a uniform or linear process.

7.3 Reading-aloud data comparison

7.3.1 Research questions

Similar to the analysis of reading-aloud data in Chapter 6, this section investigates the
developmental patterns of Italian L1 learners’ Chinese pronunciation across different
proficiency levels. It focuses on three key research questions designed to trace how learners’
phonological competence evolves and to identify stage-specific characteristics in tone and
segmental production:

1. How do tonal errors vary across proficiency levels? This question examines the
frequency, distribution, and trend of tone errors among beginner, intermediate, and
advanced learners. It aims to reveal how tonal accuracy improves (or fluctuates) with
proficiency and whether specific tones remain persistently problematic across stages.

Which tones do learners tend to favor in actual pronunciation? By analyzing the

289



relative proportions of the five Chinese tones in learners’ spoken output, this question
investigates whether learners show a bias toward certain tonal patterns (e.g., overuse
of high-level tones) and what such tendencies reveal about their tonal perception and
production strategies.

il. How do segmental errors distribute across proficiency levels? This part focuses on
initial (consonant), final (vowel), and compound (segmental + tonal) errors, exploring
how the accuracy of phonemic and syllabic coordination develops as learners progress.
The goal is to uncover whether segmental mastery improves linearly or undergoes
temporary instability during mid-level fluency development.

Together, these questions aim to map the developmental trajectory of phonological acquisition
in NL-Italian learners of Chinese, revealing how their tonal and segmental systems interact,

reorganize, and gradually stabilize across proficiency levels.

7.3.2 Incorrect tone

From the distribution of learners across the three proficiency levels, tonal errors appear to be

highly prevalent at all stages (see Table 7.11).

Table 7.11

Proportion of student with five tone errors across proficiency levels

Proficiency level Beginner Intermediate Advanced
No. of student with DCO 5 15 11
No. of student with DC1 5 21 12
No. of student with DC2 5 21 12
No. of student with DC3 5 21 12
No. of student with DC4 5 21 12
No. of total students 5 21 12

In the beginner group, all five learners produced tonal errors in each of the five tone categories,
indicating that tonal control had not yet stabilized at this stage. In the intermediate group, the

number of students producing tonal errors increased substantially: all 21 learners made errors
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in DC1-DC4 tones, and 15 of them also mispronounced the neutral tone (DCO0). This suggests
that as vocabulary size and speech rate increase, intermediate learners face greater load in
phonological processing, leading to a wider range of tonal instability. In the advanced group,
the number of students with tonal errors decreased (11-12 students), implying a gradual
improvement in tonal mastery with proficiency, although full control had not yet been achieved.

Overall, all five tone categories exhibited errors across all proficiency groups, indicating
that tonal inaccuracies are not limited to specific tones but reflect a system-wide weakness in
tonal acquisition. The peak error distribution observed in the intermediate group highlights that
tonal learning difficulties persist beyond the early stages and tend to re-emerge during the
developmental phase of interlanguage consolidation. Therefore, tone instruction should be
emphasized throughout all learning stages, with a particular focus on the intermediate level,
where training should target prosodic control and dynamic pitch modulation through
multimodal pedagogical approaches such as tone contour visualization, prosodic imitation, and
connected-speech shadowing exercises.

As shown in Table 7.12 and Figure 7.14, the overall proportion of tonal errors decreases
progressively across proficiency levels. The beginner group exhibited the highest tone error
ratio (30.73%), indicating an unstable mapping between tonal perception and production at the
early learning stage. The intermediate group showed a slightly lower ratio (28.09%), yet tonal
control remained inconsistent even with increased linguistic knowledge and oral experience.
In the advanced group, the error ratio dropped to 23.43%, suggesting that learners’ tonal

mastery improves gradually with proficiency.

Table 7.12

Number of tone errors across proficiency level

Proficiency level No. of errors Total number of S tones  Error ratio
Beginner 1118 3638 30.73%
Intermediate 5102 18160 28.09%
Advanced 3105 13255 23.43%
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Figure 7.14

Tone errors ratios across proficiency level
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The boxplot provides a clearer picture of the dispersion and central tendency of tone error ratios
across proficiency levels (see Figure 7.15).

Figure 7.15

Boxplot of tone error ratios across proficiency levels
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In the beginner group, the median error ratio is around 31%, but the overall range is wide
(approximately 18%—55%), with a visibly large interquartile range. This indicates substantial
individual variation: while some learners exhibit severe tonal inaccuracy, others demonstrate
emerging tonal control, reflecting high heterogeneity within the group.

The intermediate group shows a slightly higher median (around 33%) but with a narrower
spread, suggesting that although tonal errors remain frequent, individual performance becomes
more consistent. This may imply that most intermediate learners have acquired the basic tonal
system, but their control in continuous speech remains unstable.

In the advanced group, the median drops to about 24%, and the box narrows significantly,
with a smaller overall range (around 2%-39%). This pattern indicates that tonal production
becomes more stable at higher proficiency levels, as most learners cluster around lower error
ratios. However, a few outliers with high error rates still exist, suggesting that tone stabilization
is a prolonged process influenced by individual perceptual sensitivity or phonological
awareness.

Overall, the boxplot reveals a clear developmental trend of decreasing variability and
lowering median error ratios across proficiency levels, supporting the view that tonal
acquisition is both gradual and subject to diminishing individual differences with increased

proficiency.

Table 7.13

Total frequency of each tone across different proficiency levels

Tone types Beginner Intermediate Advanced
DO 219 1337 1130
Dl 1027 5117 3411
D2 888 4736 3295
D3 662 2912 2238
D4 842 4058 3181

The distribution of the five tones in learners’ oral reading shows clear differences from the

typical tonal distribution in native Chinese speech (see Table 7.13). In natural Chinese, D4
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syllables are generally the most frequent, followed by D1 and D2, while D3 syllables occur
less often and DO (neutral tone) is the least frequent. However, in MICICL, learners of all three
proficiency levels display a marked bias toward D1, with D1 being the most frequently
produced tone across all groups, followed by D2 and D4, while D3 and DO occur least often.
Specifically, in the beginner group, D1 accounts for 28.3%, D2 for 24.4%, D4 for 23.2%, and
D3 for 18.2%; in the intermediate group, D1 reaches 28.2%, D2 26.1%, D4 22.3%, and D3
16.0%; in the advanced group, D1 remains highest (25.8%), followed by D2 (24.9%) and D4
(24.0%). This “high-level tone defaulting” pattern suggests that learners tend to adopt the high-
level pitch as their baseline tonal form, likely because it is articulatorily simple, acoustically

stable, and perceptually salient, thereby weakening the contrast between other tonal categories.

Figure 7.16

Aaccuracy ratio of five tones across different proficiency levels
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In terms of tonal accuracy (see Figure 7.16), the five tones exhibit clear stratified differences
in error rates. Overall, D1 and D2 not only occur most frequently but also show the highest
error ratios. In the beginner group, the error rates of D1 and D2 are 45.67% and 42.00%; in the

intermediate group they remain high at 43.05% and 37.73%; and in the advanced group they
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decrease slightly but still reach 38.23% and 35.05%. This indicates that, although tonal control
over DI and D2 improves somewhat with proficiency, these two tones remain the most
persistent difficulties in tone acquisition. In contrast, D4 and DO show the lowest error ratios,
both steadily decreasing with proficiency (D4: 22.92% — 15.45% — 11.79%; DO0: 2.28% —
2.09% — 1.59%), suggesting that falling and neutral tones are comparatively easier to perceive
and maintain in connected speech.

Of particular interest is the non-linear developmental trajectory of D3, whose error ratio
rises at the intermediate level but drops again at the advanced level (11.78% — 15.28% —
11.13%). Since the current statistics exclude tone-sandhi contexts (e.g., 3 — 2), this fluctuation
cannot be attributed to contextual tone change; rather, it reflects shifts in the articulatory control
mechanisms involved in producing D3 during the learning process.

It should also be noted that although D3 shows fluctuations at the intermediate stage, its

overall error ratio remains comparatively low (see Figure 7.17).

Figure 7.17

Error ratio of five tones at each proficiency level
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Across all proficiency levels, D3 errors stay within the range of 11%—15%, far lower than those
of D1 and D2 (about 35%46%) and even below the D4 error rate of beginners (22.92%).
Hence, the fluctuation of D3 reflects temporary instability rather than systematic weakness—
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it is not the most difficult tone for learners, but the tone most susceptible to task complexity,
fluency demands, and attentional shifts at a specific developmental stage.

Overall, the five tones exhibit a general downward trend in error rates with increasing
proficiency, though the degree of improvement varies. D1 and D2 remain persistent bottlenecks,
D3 shows stage-specific fluctuation, and D4 and DO are the most stable. This pattern
demonstrates the non-linear nature of tonal acquisition: learners often experience temporary
regression and reorganization in tonal control during the mid-developmental stage.
Pedagogically, training should focus on strengthening D3 pitch control at the intermediate level
through tone-contour visualization, delayed imitation, graded reading, and rhythmic prosody
practice, helping learners preserve full pitch movement and avoid insufficient rise or contour
drift. At the same time, instruction should consistently reinforce high-low contrast and pitch
differentiation for D1 and D2 across all levels to promote overall stabilization of the tonal
system.

Further quantitative results show that D1 and D2 together account for approximately 80%
of all tonal errors across proficiency levels (75.4% for beginners, 78.4% for intermediates, and
79.3% for advanced learners), confirming that these two tones are the primary sources of tonal
inaccuracy. By contrast, D4 and D3 contribute only about 10%—15% each, and DO less than
1%, posing virtually no problem. In other words, learners’ tonal systems display a structural
asymmetry of “high-frequency, high-error” versus “low-frequency, low-error.” The higher a
tone’s frequency of occurrence, the greater its likelihood of being produced incorrectly—a
phenomenon known as the “frequency—accuracy paradox.” This paradox suggests that frequent
exposure or use does not guarantee better mastery; rather, tones that occur most often, with
subtle pitch contrasts and lower attentional salience, can remain the most persistent learning
challenges.

Table 7.14 shows the specific tone substitution patterns (i.e., how each of the five tones
was mispronounced across different proficiency levels), the data reveal clear and systematic

regularities in all three groups.
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Table 7.14

Frequency of tone substitutions across proficiecy levels

Beginner DCO DC1 DC2 DC3 DC4
DO 0 0 1 0 4
D1 16 0 104 194 155
D2 9 114 0 95 155
D3 1 26 4 0 47
D4 4 76 63 50 0
Intermediate DCO DC1 DC2 DC3 DC4
DO 0 4 11 1 12
D1 84 0 512 697 910
D2 10 465 0 460 852
D3 2 104 37 0 302
D4 30 192 265 140 0
Advanced DCoO DC1 DC2 DC3 DC4
DO 0 1 5 2 10
D1 20 0 328 386 570
D2 10 265 0 263 617
D3 2 60 11 0 176
D4 17 118 162 78 0

Overall, learners at all stages show an overreliance on the high-level tone (D1) — that is, a
strong tendency to “flatten” or “raise” other tones toward D1. In addition, there is frequent
confusion between rising and falling tones, especially the bidirectional substitutions among D1,
D2, and D4.

In the beginner group, learners have not yet established clear categorical boundaries
between tones. The data show that among syllables actually pronounced as D1, most were
originally third-tone targets (194 instances) or fourth-tone targets (155 instances), followed by
second tones (104 instances), indicating that third and fourth tones are most often “flattened”
into a high-level tone. Syllables pronounced as D2 mainly came from target D4 (155) and D1

(114), suggesting that learners had difficulty switching between rising and falling pitch
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movements. As for target D4, it was frequently mispronounced as D1 (76), D2 (63), or D3 (50),
showing that its falling contour was not yet mastered. Overall, beginners tend to pronounce a
variety of tones as high-level or falling tones, reflecting blurred tonal contrasts and insufficient
pitch control.

In the intermediate group, the total number of tonal errors increased, with target D4
showing the highest instability. Fourth tones were most often pronounced as D1 (910) or D2
(852), followed by D3 (140), suggesting that learners still struggled to control pitch declination.
Target D1 was frequently mispronounced as D3 (697) or D4 (910), indicating instability in
maintaining high-level pitch during connected speech. Target D2 was often produced as D4
(852) or D3 (460), showing that the rising portion of the contour remained insufficient. Overall,
intermediate learners exhibited blurred boundaries between rising and falling tones and
unstable control over high versus low pitch levels, reflecting a stage of adjustment in prosodic
control during fluent speech production.

In the advanced group, tonal errors decreased overall, but the main confusion still
occurred between the high-level and falling tones. Target D4 continued to be frequently
mispronounced as D1 (570) and D2 (617), suggesting that learners tended to “raise” the falling
contour in spontaneous reading. Target D3 was also often read as D1 (386), showing that the
low-rising contour was easily “flattened” in rapid speech. Although overall accuracy improved,
advanced learners showed subtle post-automatization degradation—in pursuit of fluency, they
often sacrificed pitch contrast precision and tonal distinctiveness.

In summary, all three proficiency levels display a clear “high-level tone default” tendency:
when uncertain, learners are most likely to pronounce a target tone as D1. Furthermore, target
D4 (falling tone) and target D3 (low-rising tone) are the most error-prone tones, frequently
shifting toward D1 or D2. Although the total number of errors decreases and the distribution
becomes more concentrated with proficiency, the distinction between high and low tones
(D1/D4, D2/D4) remains a long-term challenge for Italian learners in Chinese tone acquisition.

Building upon these findings, the tone-substitution data further confirm that the high-

level tone (D1) functions as a default pitch target across all proficiency levels. Learners
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frequently flatten or raise other tonal contours toward D1, reflecting a tendency to neutralize
tonal contrasts through pitch simplification. This phenomenon, combined with the frequent
confusion between rising (D2) and falling (D4) tones, suggests that learners’ tonal
representations are anchored around a high and perceptually salient pitch range, while low or
complex contours (such as D3’s low-rising shape) remain less stable.

Taken together, the overall results demonstrate that tonal acquisition among L1-Italian
learners is characterized by gradual stabilization accompanied by structural asymmetry: tones
with higher pitch (D1, D2) dominate the phonetic space, whereas lower or dynamically
changing tones (D3, D4) are more vulnerable to deviation or simplification. This imbalance
explains the persistent D1 defaulting and the recurrent D2—-D4 substitution patterns observed

across all stages.

7.3.3 Segmental errors (SC, YC and QC)

The distribution of learners who produced initial (SC), final (YC), and multi-error (QC)
mistakes across the three proficiency levels (see Table 7.15) reveals clear stage-specific
differences. It should be emphasized that the “ratio” discussed here does not refer to the
proportion of erroneous syllables among all syllables, but rather to the proportion of students
within each group who exhibited a given error type. This index therefore reflects the prevalence
of error types at the learner level, rather than the density of errors within individual

performances.

Table 7.15

Proportion of student with segmental errors across proficiency levels

Proficiency . Students with . Total number
Students with SC Students with QC
level YC of students
Beginner 3 4 3 5
Intermediate 10 13 20 21
Advanced 5 6 9 12

Overall, segmental errors are highly prevalent across all proficiency levels. Even in the
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advanced group, more than 40% of students still displayed problems in producing initials or
finals. This finding indicates that segmental deviations are not confined to the early stages of
Chinese learning but represent a persistent and dynamic feature throughout the acquisition
process.

Among the three categories, QC show the highest and most variable proportions: 60.0%
in the beginner group, surging to 95.2% in the intermediate group, and then slightly decreasing
to 75.0% in the advanced group. Because QC includes not only co-occurring errors of initials
and finals but also combined segmental-tonal errors, this type reflects learners’ difficulty in
coordinating multiple phonological subsystems—namely, the integration of segmental (initial—
final) and suprasegmental (tone) dimensions. The near-universal occurrence of QC among
intermediate learners suggests that while they can control single phonemic segments, they still
struggle to maintain stable synchronization among initials, finals, and tones within a coherent
syllable structure. The subsequent reduction of QC in the advanced group indicates gradual
improvement in inter-system coordination, though fluctuations persist at the system level.

By contrast, the proportions of students showing single-segment errors (SC and YC)
decline steadily with increasing proficiency. The proportion of learners with initial errors
dropped from 60.0% (beginner) to 47.6% (intermediate) and 41.7% (advanced), while those
with final errors fell from 80.0% to 61.9% and 50.0%. This pattern suggests that control over
individual segmental units stabilizes relatively early, yet difficulties remain when segmental
and tonal elements must be integrated simultaneously in fluent speech.

Taken together, the distribution of students with each error type exhibits three key
tendencies: QC show the highest prevalence and the sharpest fluctuation, following a “mid-
level peak” pattern (60.0% — 95.2% — 75.0%), indicating temporary instability during
phonological integration; SC and YC decrease progressively, reflecting linear improvement in
single-segment mastery; The intermediate stage constitutes the critical phase of phonological
instability, when learners’ fluency increases but precision in coordinating segmental and tonal
control temporarily weakens.

This trend parallels the non-linear patterns observed in tonal errors: learners often
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experience a rebalancing phase in mid-level development, during which gains in fluency
temporarily come at the cost of fine-grained phonetic control.

Based on Table 7.16, Figure 7.18 and Figure 7.19, clear stage-specific patterns and non-
linear trends can be observed in the three types of segmental errors across the three proficiency
levels. Although all three error ratios remain relatively low (below 1%), the variation in their
magnitude and distribution reveals how learners’ phonological systems develop from local

segmental control toward global coordination.

Table 7.16

Segmental error ratios across proficiency level

Proficiency level SC ratio YC ratio QC ratio
Beginner 0.08% 0.22% 0.99%
Intermediate 0.15% 0.12% 0.52%
Advanced 0.26% 0.11% 0.45%

Figure 7.18
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Error Ratio

Figure 7.19
Boxplot of three segmental errors ratios across proficiency levels
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Overall, the beginner group shows the highest error ratios (SC = 0.08%, YC = 0.22%, QC =
0.99%), indicating that learners at the early stage have not yet established stable coordination
among initials, finals, and tones. The dominance of QC in this group suggests that most
pronunciation deviations involve compound or co-occurring errors spanning multiple
phonological subsystems (segmental + tonal). In the intermediate group, the overall error ratios
decrease notably (SC = 0.15%, YC = 0.12%, QC = 0.52%), showing that learners gain better
segmental control; however, QC remains relatively high, reflecting that integration between
segmental and tonal features is still unstable. The advanced group demonstrates further
stabilization (SC = 0.26%, YC = 0.11%, QC = 0.45%), with the ratio of multi-errors reduced
to below 0.5%, indicating that the phonological system has become largely coordinated.

The line chart highlights differentiated developmental trajectories among the three error
types. QC show a steady downward trend (0.99% — 0.52% — 0.45%), reflecting continuous
improvement in segmental-tonal integration and overall phonological coordination. By
contrast, SC exhibit a slight increase (0.08% — 0.15% — 0.26%), while YC decrease
consistently (0.22% — 0.12% — 0.11%). This suggests that learners gain more stable control
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over finals than over initials as proficiency rises. The modest increase in SC at the advanced
stage may be linked to the fluency effect: as learners achieve greater naturalness and speech
rate increases, certain segmental boundaries become less distinct, resulting in minor reductions
in articulation clarity rather than genuine regression in phonological competence.

The boxplot further illustrates the distributional characteristics and individual variation
within each group. The beginner group shows the highest median and greatest dispersion,
especially for QC ratios, where some individuals exceed 3%, indicating pronounced inter-
learner variability. The intermediate group displays a noticeably smaller box but still includes
several high outliers (mainly in QC), suggesting that while most learners cluster around lower
error ratios, a few still struggle with phonological integration. The advanced group presents the
smallest and most compact boxes for all three categories, demonstrating that learners’
pronunciation accuracy and stability converge markedly as proficiency increases.

Taken together, the quantitative and distributional evidence reveals a general
developmental pattern of “high at the beginning — integration in the middle — stabilization at
the advanced level.” QC remains the largest and most variable category, serving as a key
indicator of overall system stabilization. SC and YC ratios are consistently low and converge

over time, reflecting the early consolidation of single-segment control.
7.3.4 Summary and discussion of reading-aloud data comparison

In this section, syllable-initial errors (SC) and final errors (YC) are merged and analyzed as
segmental errors. This decision is motivated by both empirical and theoretical considerations.
Quantitatively, SC and YC each occur at extremely low frequencies in the reading-aloud data,
remaining below 0.5% across all proficiency levels. Analyzing them separately would therefore
yield minimal variation and provide limited insight for cross-level comparison. From a
phonological perspective, initials and finals jointly constitute the segmental tier of the Chinese
syllable and are processed through similar articulatory and perceptual mechanisms, whereas
tones belong to the suprasegmental tier and operate at a higher level of phonological
organization. Grouping SC and YC as segmental errors thus aligns with the hierarchical
structure of the phonological system and allows for a clearer contrast between segmental and

303



tonal development.

Table 7.17

Errors ratios in reading-aloud data across proficiency level

Proficiency level DCratio  SC+YC ratio QC ratio

Beginner 30.73% 0.30% 0.99%
Intermediate 28.09% 0.28% 0.52%
Advanced 23.43% 0.36% 0.45%

Figure 7.20

Errors ratios in reading-aloud data across proficiency level
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Table 7.17 and Figure 7.20 present the distribution of tonal errors (DC), segmental errors
(SC+YC), and compound errors (QC) across proficiency levels. A clear hierarchical pattern
emerges. Tonal errors dominate at all stages, with proportions far exceeding those of segmental
and compound errors. The DC ratio reaches 30.73% at the beginner level, decreases to 28.09%
at the intermediate level, and further drops to 23.43% at the advanced level, indicating a gradual
but steady improvement in tonal control with increasing proficiency. By contrast, segmental

errors remain consistently low overall, but display a non-linear pattern: their ratio decreases
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slightly from the beginner level to the intermediate level (0.30% — 0.28%) and then rises at
the advanced level (0.36%). Compound errors show a steady decline across levels (0.99% —
0.52% — 0.45%), remaining marginal throughout.

Within-group comparisons further underscore the dominance of tonal errors, which
account for more than 95% of all phonological deviations at every proficiency level. This
confirms that tone control constitutes the primary bottleneck in Chinese phonological
acquisition for L1 Italian learners. In contrast, the consistently low proportion of segmental
errors suggests that learners establish relatively stable articulatory control over initials and
finals at an early stage. The slight rebound of segmental errors at the advanced level, however,
interrupts the otherwise downward trend and calls for interpretation.

From a developmental perspective, this rebound does not indicate regression. Rather, it
reflects a dynamic rebalancing between automation and precision. As learners reach advanced
proficiency, they increasingly pursue naturalness, fluency, and discourse-level coherence.
Under conditions of faster speech rate and greater prosodic complexity, articulation becomes
highly automated, and fine-grained segmental monitoring may temporarily weaken, resulting
in minor imprecision. At the same time, attentional resources are redistributed from syllable-
level accuracy toward higher-level prosodic organization, such as intonation, rhythm, and
information structure. The resulting increase in segmental errors therefore reflects an
adjustment phase accompanying advanced automatization rather than a decline in phonological
competence.

The developmental trajectory of tonal errors reveals a clearer and more linear pattern.
Tonal perception and production are weakest at the beginner level, moderately stabilized at the
intermediate level, and significantly improved at the advanced level. Nevertheless, the
relatively small gap between proficiency groups—approximately seven percentage points—
suggests that tone acquisition is a slow and cumulative process rather than one characterized
by rapid improvement through exposure alone. This finding highlights the persistent difficulty
of tone mastery and underscores the need for sustained tonal training throughout the learning

process.

305



A closer examination of tonal subtypes further illuminates this pattern. The increase in
third-tone (D3) errors observed at the intermediate level can be attributed to several interacting
factors. Acoustically, D3 has the widest pitch span, involving a low onset followed by a rising
contour. While intermediate learners are generally able to perceive tonal contrasts, they often
struggle to control both the starting pitch and the extent of pitch rise in fluent speech, leading
to flattened or incomplete contours. In addition, intermediate learners typically read longer and
more complex texts than beginners, increasing phonological load and prompting a shift of
attention toward fluency and semantic coherence. Under such conditions, tones with longer
duration and greater contour complexity, such as D3, are particularly vulnerable to
simplification. Furthermore, tonal category boundaries remain fuzzy at this stage, especially
between D2 and D3, resulting in over-rising or prematurely initiated pitch movement and
consequent deviation.

The subsequent decline in D3 error rates at the advanced level indicates that learners
gradually establish more stable tonal control through prolonged exposure and practice. This
improvement can be attributed to enhanced speech automatization, improved perceptual
precision in distinguishing low-rising and high-rising contours, and more mature phonological
awareness that supports active monitoring and self-correction. Together, these factors facilitate
positive transfer from tonal perception to production.

From a longitudinal perspective, the reading-aloud data thus reveal differentiated
developmental trajectories across phonological tiers. Tonal errors exhibit the largest magnitude
and the most persistent difficulty, segmental errors remain minimal but show a temporary
rebound associated with advanced automatization, and compound errors steadily decline,
reflecting improved coordination between segmental and suprasegmental subsystems. This
pattern illustrates the hierarchical nature of phonological development: learners first achieve
segmental stability, then progressively integrate tonal control, and finally undergo fine-tuning
as fluency increases.

Pedagogically, these findings suggest that pronunciation instruction should be stage-

sensitive and tier-aware. For beginners, instruction should focus on establishing basic syllable
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structure awareness and clear segmental articulation. At the intermediate level, training should
reinforce the coordination between segmental and tonal elements, helping learners maintain
tonal accuracy under increasing phonological load. At the advanced level, instruction should
not concentrate exclusively on tone accuracy, but also on preserving segmental clarity in fluent,
connected speech. Techniques such as graded speech-rate training, slow—natural speed contrast
reading, tone contour visualization, and recording-based self-analysis can support learners in

balancing fluency and precision, thereby promoting stable and natural spoken Chinese.

7.4 Cross modal comparison

7.4.1 Incorrectly written characters reading-aloud

From a cross-modal perspective (see Table 7.18), learners of different proficiency levels show
a generally high degree of consistency in their reading-aloud performance of incorrectly written
characters. The results indicate that although many learners produced orthographic deviations
during the writing task, they were still able to pronounce the corresponding characters correctly
when reading aloud, suggesting a relatively strong dissociation between orthographic and

phonological representations.

Table 7.18

Number of student who read incorrectly written characters correctly

Proficiency level No. of correctly read students No. of total students
Beginner 4 4
Intermediate 16 18
Advanced 9 9

Specifically, in the beginner group, all four students who produced incorrectly written
characters were able to pronounce at least one of those characters correctly during reading-
aloud-aloud, resulting in a 100% success rate. In the intermediate group, 18 students produced
incorrectly written characters, among whom 16 were able to read at least one of their incorrectly

written forms correctly (88.9%). In the advanced group, all nine students showed at least one
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instance of “incorrectly written but correctly read” correspondence, again yielding a 100%
success rate.

It should be noted that the “correctly read” here refers to learners who have shown at least
one instance of correct pronunciation for an incorrectly written character, rather than those who
correctly pronounced all of their incorrectly written characters. In other words, the data reflect
learners’ potential ability to connect orthographic and phonological forms across modalities,
rather than the overall percentage of full reading—writing consistency.

Among the intermediate learners, the two students who did not show any “incorrectly
written but correctly read” instances had written only one and three incorrect characters
respectively, none of which were pronounced correctly. These isolated cases may indicate that
they had not yet formed stable phonological-orthographic associations for those specific
items—representing lexical-level gaps in form—sound mapping. Apart from these two
exceptions, all other learners exhibited at least one case of “incorrectly written but correctly
read” suggesting that they were able to rely on phonological compensation in cross-modal
processing. Even when their visual representations of characters were inaccurate, they could
still retrieve the correct pronunciation from their phonological memory.

Overall, students at all proficiency levels demonstrated the “incorrectly written but
correctly read” phenomenon, indicating that the memory of Chinese characters is
predominantly phonologically mediated—Iearners tend to retain and access the sound of a
character even when its visual form is unstable or inaccurate. This finding highlights a
fundamental characteristic of Chinese character learning among TL learners: the primacy of
phonological memory over orthographic precision in early and intermediate stages of
acquisition.

From the perspective of cross-modal correspondence between writing and reading-aloud
(see Table 7.19 and Figure 7.21), clear differences emerge among the three proficiency groups

in the reading-aloud accuracy of incorrectly written characters.
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Table 7.19

Number of correctly read incorrectly written characters across proficiency levels

No. of correctly read incorrectl Total number of incorrectl
Proficiency level y Y y

written characters written characters
Beginner 60 &9
Intermediate 207 296
Advanced 115 212

Figure 7.21

Ratio of incorrectly written characters correctly read across proficiency levels
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Overall, although learners at all levels show instances of “incorrectly written but correctly read”
characters, the accuracy ratio exhibits a non-linear pattern—rising from the beginner to the
intermediate stage and then declining at the advanced level.

Specifically, the beginner group produced a total of 89 incorrectly written characters, of
which 60 were pronounced correctly during reading-aloud-aloud, yielding a correct-reading
ratio of 67.42%. The intermediate group produced 296 incorrectly written characters, 207 of
which were read correctly (69.93%). In contrast, the advanced group produced 212 incorrectly

written characters, with only 115 correctly read (54.25%). In other words, learners at the
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intermediate level achieved the highest rate of cross-modal consistency, whereas the advanced
group showed a notable decline.

As shown in Figure 7.22, the three proficiency groups display distinct patterns of intra-
group variability in the correct-reading ratios of incorrectly written characters. Overall, the
results reveal that the beginner group shows relatively high and consistent performance, the
intermediate group exhibits the largest degree of dispersion, and the advanced group becomes
more stable again though with a slightly lower mean.

Figure 7.22

Boxplot of incorrectly written characters correctly read across proficiency levels
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Specifically, in the beginner group, individual correct-reading ratios range from 50% to 100%,
with three of the four learners exceeding 90%, indicating strong internal consistency and
stability. Because beginners produced fewer written samples and the tasks involved more basic
lexical items, they tended to rely on direct phonological recall to access word pronunciations.
As a result, “incorrectly written but correctly read” cases were highly frequent among this
group.

The intermediate group demonstrates the greatest degree of fluctuation, with correct-
reading ratios ranging from 0% to 100%. Some learners achieved very high accuracy (above
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90%), whereas others showed significant phonological deviations or complete reading-aloud
errors (0%—30%). This polarized distribution suggests that the intermediate stage represents a
restructuring and instability phase in the orthography—phonology integration process. At this
stage, learners begin to recognize the importance of orthographic accuracy and attempt to
integrate visual and phonological representations; however, during this integration, some
learners experience temporary form—sound conflicts or processing imbalances, leading to
marked individual variability. In other words, intermediate learners do not progress
synchronously but follow diverse developmental trajectories of integration.

In the advanced group, the correct-reading ratios range from 35% to 100%, with a more
compact distribution and a slightly lower mean than that of the intermediate group. The reduced
variability indicates that most advanced learners, after experiencing mid-level fluctuations,
have gradually established more stable form—sound correspondences. Nevertheless, a few
advanced learners still remain in the 40%—60% range, suggesting that even at high proficiency
levels, some individuals have not achieved full stabilization of their phonological—orthographic
system. This may be attributed to localized fossilization or a decline in fine-grained monitoring
as pronunciation becomes more automated.

Overall, the distribution across proficiency levels forms a “low dispersion — high
dispersion — re-convergence” developmental trajectory, confirming the non-linear pattern of
cross-modal consistency in second language learning. In the early stage, learners rely heavily
on direct phonological memory for pronunciation; in the intermediate stage, they enter a
restructuring period of phonological-orthographic integration; and in the advanced stage, they
reach system-level stabilization and partial automatization, though some fossilized deviations
may persist.

Learners at all proficiency levels demonstrated a high degree of consistency in reading
incorrectly written characters, indicating that even when the orthographic form was inaccurate,
they were still able to retrieve the correct pronunciation through phonological memory. This
reflects a sound-based memory pattern in Chinese character acquisition.

At the character level, the correct-reading ratio followed a non-linear trend, peaking at
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the intermediate stage and slightly decreasing at the advanced level. The intermediate stage
thus represents the period of strongest orthography—phonology integration, while the slight
decline in advanced learners may be related to increased pronunciation automatization and
reduced attention to individual characters.

Within-group distributions further revealed a “low—high-reconverging” trajectory of
variability, reflecting the restructuring and rebalancing process of cross-modal mapping during
development. In sum, learners’ orthography—phonology integration evolves dynamically—
from early reliance on phonological memory to the gradual establishment of coordinated

sound—form connections

7.4.2 Incorrectly used character reading-aloud

This section analyzes learners’ reading-aloud performance of incorrectly used characters,
focusing specifically on two subtypes identified in the corpus—GSCs (graphically similar
character substitutions) and OCs (other substitutions). Here, the analysis examines whether
learners at different proficiency levels were able to pronounce the target sound correctly when
reading characters they had incorrectly used in writing, thereby revealing the mechanisms of
cross-modal activation and phonological compensation in their orthography—phonology

processing.

Table 7.20

Number of students who read incorrectly used characters correctly

Proficiency level No. of correctly read student No. of total student
Beginner 3 3
Intermediate 14 17
Advanced 7 11

Learners of different proficiency levels also exhibited a generally high degree of consistency
in their reading-aloud performance of incorrectly used characters (see Table 7.20). In this
context, a “correct reading” refers to instances where a learner was supposed to write character
A but mistakenly wrote character B, yet pronounced the sound of A correctly during the
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reading-aloud task. Such cases indicate that although learners made orthographic selection
errors during writing, they were still able to accurately activate the target phonological
representation of character A through the semantic—phonological channel when reading aloud,
demonstrating strong phonological retrieval ability and cross-modal compensation
mechanisms.

Specifically, in the beginner group, three students produced incorrectly used characters,
and all three correctly pronounced at least one target sound during reading-aloud, resulting in
a 100% success rate. In the intermediate group, 17 learners made such errors, among whom 14
correctly pronounced at least one target sound (82.35%). In the advanced group, 11 learners
produced incorrectly used characters, and seven of them demonstrated at least one instance of
“incorrectly written but correctly read,” yielding a success rate of 63.64%. These results show
that all three groups exhibited the “incorrectly written—correctly read” phenomenon, but the
correct-reading ratio decreased with proficiency, suggesting a growing tendency toward
decoupling between the orthographic and phonological channels at higher levels.

As shown in Table 7.21 and Figure 7.23, the correct-reading ratio of incorrectly used
characters exhibits a clear developmental pattern across proficiency levels, following a “mid-
level peak” trend. Beginners correctly read 10 out of 23 incorrectly used characters (43.48%),
intermediates achieved the highest rate with 92 out of 146 (63.01%), and advanced learners
read 45 out of 78 correctly (57.69%). This non-linear change indicates that the integration
between orthographic and phonological representations reaches its strongest and most flexible

point at the intermediate stage.

Table 7.21

Number of correctly read incorrectly written characters across proficiency levels

Proficiency No. of correctly read incorrectly Total number of incorrectly
level written characters written characters
Beginner 10 23
Intermediate 92 146
Advanced 45 78
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Figure 7.23

Ratio of incorrectly written character correctly read across proficiency levels
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At the beginner stage, incorrectly used characters are largely attributable to learners’ limited
orthographic knowledge. With a relatively small written vocabulary, beginners rely heavily on
phonological memory; thus, even when they select an incorrect character in writing, they are
often able to revert to the familiar phonological representation when reading.

The performance of intermediate learners is the most representative: at this stage, their
vocabulary expands substantially, and the mapping system between sound and form is being
integrated. Consequently, even when semantic competition or orthographic selection difficulty
occurs during writing, they can still activate the correct phonological representation in reading.
This indicates that the phonological and semantic systems are most complementary at this
stage—when visual representations are inaccurate, the phonological channel effectively
compensates.

The slight decrease in the correct-reading ratio at the advanced stage (from 63.01% to
57.69%) suggests that with increased proficiency, learners become more reliant on the
orthographic system of written Chinese. Semantic processing gradually gains dominance in

cross-modal tasks, while the efficiency of phonological activation declines. This semantic-prior
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and phonology-secondary processing mode reflects a trend of form—sound decoupling during
the automatization of written language cognition.

Overall, learners across all proficiency levels demonstrate that phonological
representations take precedence over orthographic ones in the “incorrectly used character
reading” task. Even when they select the wrong character, they tend to retrieve and produce the
correct pronunciation through the phonological channel. As proficiency increases, the direction
of system integration shifts: the beginner stage relies on phonological memory for
compensation, the intermediate stage enters a period of unstable phonological-semantic
integration, and the advanced stage shows a tendency toward semantic dominance in cross-
modal processing. This result suggests that the production of incorrectly used characters mainly
stems from lexical interference at the visual-semantic level, while learners’ ability to
pronounce the target sound correctly during reading-aloud depends on whether they can rapidly

retrieve the phonological representation of the intended word from memory.

Figure 7.24

Boxplot of incorrectly used character correctly read across proficiency levels
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As shown in Figure 7.24, the intra-group distribution of correct-reading ratios for incorrectly
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used characters reveals stage-specific patterns in learners’ mastery of sound—form mapping
during Chinese character acquisition. Overall, the results indicate that the beginner group
shows relatively high but fluctuating performance, the intermediate group exhibits the greatest
instability, and the advanced group becomes more convergent but with a lower mean accuracy.

Specifically, the correct-reading ratios in the beginner group range from 20% to 100%,
with a generally high average. Although their orthographic representations were inaccurate,
these learners were still able to pronounce the target sounds correctly during reading-aloud.
This suggests that their phonological system develops relatively early and serves a cross-modal
compensatory function—even when orthographic representations are unstable, learners can
retrieve accurate pronunciations through phonological memory.

The intermediate group displays the largest fluctuation (0%—100%) and the widest range
of individual variability. This indicates that their sound—form system is undergoing a
restructuring and reorganization phase. Some learners are able to activate the correct
pronunciation even when the character form is incorrect, demonstrating stronger sound—form
integration; others, however, experience temporary instability under the dual burden of
increasing orthographic complexity and expanding vocabulary, failing to retrieve the target
sound from an erroneous form. This polarized distribution suggests that the intermediate stage
constitutes a critical transitional period in the development of sound—form mapping in Chinese
character learning.

In the advanced group, the overall correct-reading ratio drops below 80%, and the
distribution becomes more concentrated. Most advanced learners, after experiencing mid-level
fluctuations, have established a relatively stable orthographic recognition system. However,
when character misuse occurs, they are less able to compensate through the phonological
channel, resulting in a lower proportion of “incorrectly written but correctly read” cases. This
shift indicates that as proficiency increases, learners’ attentional focus gradually moves from
the phonological level toward orthographic and semantic processing. Consequently, the
flexibility of phonological activation declines, forming a form-dominant processing pattern, in

which visual and semantic cues take precedence over sound-based retrieval.
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Across the three proficiency levels, learners show a clear developmental progression in
their Chinese character use, moving from phonology-dominant patterns to increased interaction
between phonological and orthographic features, and finally toward more stable character-
based writing and reading. At the beginner stage, phonological cues play a central role in
supporting written and oral output. At the intermediate stage, fluctuations emerge as learners
increasingly rely on characters while still exhibiting interference among similar forms. At the
advanced stage, character forms and meanings become more consistently controlled, and

pronunciation plays a less prominent role in compensating for orthographic uncertainty.

7.4.3 Summary and discussion of cross-modal comparison

By integrating the reading results of incorrectly written characters (IWC) and incorrectly used
characters (IUC) (see Table 7.22 and Figures 7.25-7.26), clear stage-specific patterns emerge

in learners’ cross-modal performance.

Figure 7.25
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Figure 7.26

Ratio of IWC and IUC reading accuracy across proficiency levels
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Across all proficiency levels, the correct-reading ratio of IWCs consistently exceeds that of
IUCs, indicating that phonological access is more resilient when errors are confined to
orthographic execution than when they involve lexical substitution. However, the magnitude
of this difference varies across proficiency levels, revealing a non-linear developmental
trajectory in learners’ mastery of orthography—phonology mapping and cross-modal
compensation.

At the beginner level, the correct-reading ratio for IWCs reaches 67.42% (60/89),
substantially higher than that for [UCs (43.48%, 10/23). This pattern suggests that early-stage
learners are often able to retrieve target pronunciations even when written forms deviate from
the standard. Miswriting at this stage mainly reflects instability in character form, while
pronunciation accuracy remains comparatively robust. In contrast, incorrectly used characters
involve inappropriate character selection, which limits learners’ ability to rely on pronunciation
as a compensatory resource during reading-aloud.

At the intermediate level, both correct-reading ratios increase markedly, reaching 69.93%
for IWCs and 63.01% for IUCs. This stage represents the highest level of cross-modal

consistency observed in the data. Learners at this level appear to have established relatively
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stable links between written forms and their corresponding pronunciations, allowing them to
maintain reading accuracy even in the presence of writing errors. The intermediate stage
therefore constitutes a critical period in which sound—form correspondence is most effectively
coordinated.

At the advanced level, the correct-reading ratios decrease to 54.25% for IWCs and 57.69%
for IUCs, and the gap between the two error types narrows further. This decline indicates that
the stability of sound—form correspondence does not increase linearly with proficiency. Instead,
as learners’ written output becomes more accurate and complex, correct reading is less
frequently maintained when writing errors occur. This suggests a shift in processing preference,
in which reading-aloud performance relies increasingly on visually and semantically well-
formed input rather than on compensatory pronunciation strategies.

Taken together, the cross-modal results reveal a three-stage developmental pattern in
learners’ acquisition of sound—form correspondence in Chinese characters. At the beginner
stage, learners display a phonology-supported pattern, in which pronunciation accuracy often
exceeds orthographic accuracy. At the intermediate stage, sound—form coordination reaches its
highest level, resulting in the strongest cross-modal consistency. At the advanced stage,
orthographic precision improves further, while cross-modal compensation becomes less
prominent. This trajectory demonstrates that the development of sound—form correspondence
in L2 Chinese is non-linear, involving phases of reliance, integration, and subsequent
stabilization rather than continuous incremental improvement.

From a pedagogical perspective, these findings highlight the importance of maintaining
sound—form integration throughout all stages of learning. While intermediate learners benefit
most clearly from activities that reinforce the coordination between writing and reading,
advanced learners also require continued cross-modal practice to prevent the weakening of this
connection. Instruction should therefore incorporate tasks that explicitly link writing and
reading, such as reading aloud self-produced texts, correcting and rereading incorrectly written
characters, and pairing character forms with pronunciation in integrated practice sequences.

Such approaches can support balanced development of reading and writing skills and promote
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long-term stability in Chinese character acquisition.

7.5 Summary of cross-proficiency analysis

Drawing on systematic comparisons of writing, reading, and cross-modal tasks across
proficiency levels, this chapter delineates the staged developmental trajectory of L1 Italian
learners’ Chinese character acquisition. Taken together, the three data types reveal a non-linear
developmental path: from an early reliance on phonological resources at the beginner stage,
through a period of intensive sound—form coordination at the intermediate stage, to a more
stable and form-oriented performance profile at the advanced stage.

From the perspective of writing data, orthographic performance develops from instability
toward increasing stability. The proportion of incorrectly written characters decreases markedly
with proficiency, while within-group dispersion narrows from the highly heterogeneous
beginner group to more concentrated patterns at intermediate and advanced levels. This shift
reflects learners’ growing control over strokes, components, and structural configurations. In
contrast, incorrectly used characters peak at the intermediate stage, indicating a temporary
fluctuation during the transition toward fuller character-based writing. As learners expand their
character inventories and reduce reliance on Pinyin, they encounter increased difficulty
differentiating visually or phonologically similar characters. Pinyin use follows a clear “high
— low — slight rebound” trajectory, evolving from a dependence-driven support at the
beginner stage into a selective compensatory resource used strategically at higher levels.

Reading-aloud data display a hierarchical pattern of development. Tonal errors remain
the most persistent difficulty across all proficiency levels, with relatively slow reduction over
time. Errors involving initials and finals are rare throughout, whereas compound errors
combining segmental and tonal deviations show a temporary rise at the intermediate level
before declining. This distribution indicates that intermediate learners experience a transitional
phase in which coordination among different phonological elements is less stable, while more
advanced learners achieve greater overall consistency despite occasional local fluctuations.

Cross-modal analysis further demonstrates that writing accuracy and reading accuracy do

not develop in parallel. Across all proficiency levels, learners are often able to read correctly
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characters that they have written incorrectly or used inappropriately, indicating that
pronunciation accuracy can be maintained independently of orthographic precision. Cross-
modal correctness reaches its highest point at the intermediate stage, where the relationship
between written form and pronunciation appears most flexible. At the advanced level, this
flexibility decreases slightly, suggesting that accurate reading becomes more closely tied to
visually and semantically well-formed input. These results confirm that sound—form
correspondence does not strengthen in a linear fashion but instead follows a trajectory of early
reliance, mid-stage integration, and later stabilization.

Across writing, reading, and cross-modal perspectives, a consistent stage-based pattern
emerges. Beginner learners rely heavily on phonological resources and Pinyin support,
producing unstable written forms while maintaining relatively strong reading-aloud
performance. Intermediate learners represent a critical transition stage characterized by
temporary fluctuations in both writing and reading, alongside the strongest coordination
between sound and form. Advanced learners exhibit the highest level of orthographic precision
and overall stability, though with reduced reliance on phonological compensation.

Overall, learners progress from phonological reliance to integrated sound—form
coordination and finally toward stable character-based performance. Importantly, these
findings indicate that development across modalities does not proceed in a uniform or linear
manner. Instead, stability emerges through cycles of adjustment and redistribution across
writing, reading, and cross-modal tasks.

From a pedagogical perspective, these patterns support the need for continuous, cross-
modal instruction rather than strictly stage-segmented teaching. At the beginner stage,
instruction should emphasize sound—character conversion and basic stroke and component
awareness. At the intermediate stage, teaching should focus on reinforcing coordination
between writing and reading through multimodal tasks such as reading-based error correction,
sound—form pairing, and contrastive character practice. At the advanced stage, instruction
should aim to maintain balance between accuracy and fluency by integrating reading, writing,

and extended discourse tasks, thereby preventing the emergence of imbalanced performance
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profiles.

In sum, the cross-proficiency analysis clarifies stage-specific regularities in the
development of Chinese character skills among L1 Italian learners and underscores the
dynamic nature of interlanguage development. Writing, reading, and cross-modal abilities do
not advance in lockstep; rather, they evolve through successive phases of adjustment and
stabilization. The MICICL corpus provides robust empirical support for this account and yields

concrete, stage-sensitive implications for Chinese character instruction.
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Chapter 8. Conclusions and Future Work

8.1 Synthesis of findings from MICICL

8.1.1 MICICL as a pedagogically oriented interlanguage corpus

As a methodological endeavor, the value of MICICL does not lie in proposing a single or
definitive model of corpus construction, but rather in offering a realistic and operational
reference path for future design and application of pedagogically oriented Chinese
interlanguage corpora. As discussed in Chapter 2, despite the continuous growth of Chinese
interlanguage corpora in both scale and number, their pedagogical orientation remains
relatively underdeveloped. Existing corpora have often been driven primarily by researchers’
analytical needs, while the process-related information embedded in learners’ authentic
production and its pedagogical interpretability have received comparatively less attention. To
some extent, this orientation has limited the transfer of corpus-based findings into teaching
practice, leaving a gap between interlanguage corpora and classroom instruction that requires
additional interpretation and reconstruction. MICICL was constructed as a direct response to
this reflection, pedagogical considerations were integrated into the corpus design and
construction process itself, instead of being limited to later applications.

First, MICICL places writing and reading aloud at the center of its design and aligns them
within a single corpus framework. This choice is motivated not by a technical pursuit of
multimodality, but by a long-standing issue in Chinese teaching: learners often show uneven
development in Chinese writing, character recognition, and reading aloud, even though these
abilities are frequently assessed together in instructional contexts. By comparing writing and
reading-aloud data, MICICL makes it possible to distinguish different aspects of learners’
character knowledge from a pedagogical perspective and to reinterpret error patterns that
cannot be explained by a single modality alone. At the same time, MICICL shifts the focus
from describing final error outcomes to understanding the learning process itself, it enables
simultaneous observation of multiple facets of learner performance on the same task, thereby

supporting the analysis of why particular errors emerge at specific developmental stages—
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evidence that is essential for pedagogical diagnosis and instructional decision-making.

Second, MICICL adopts a multimedia structure that systematically aligns images of
handwritten production, audio of reading-aloud activities, textual transcriptions, and
annotations in order to preserve learners’ authentic production rather than only normalized
textual outcomes. Handwritten images capture fine-grained visual details such as strokes and
character shapes, while reading-aloud audio retains dynamic phonetic features such as tone
realization and pauses, allowing learner performance to be examined in a more nuanced way
than a simple correct—incorrect distinction. This design is closely related to the characteristics
of Chinese language learning, as many difficulties in Chinese character acquisition cannot be
adequately represented through text alone, and reading-aloud data provides crucial
phonological evidence for examining the sources of writing errors. By enabling systematic
comparison between writing and reading-aloud within a single corpus framework, MICICL
addresses the limitation of many existing Chinese interlanguage corpora that treat different
modalities in isolation, and it also helps connect corpus-based findings more directly with
teachers’ classroom experience, thereby enhancing their pedagogical interpretability.

Third, with regard to data collection, MICICL adopts a task-based, one-on-one collection
mode and deliberately avoids placing data collection in examination or high-pressure
assessment contexts. This choice reflects an important conceptual shift in pedagogically
oriented corpus construction: prioritizing learners’ language behavior in relatively natural, low-
anxiety environments over test-oriented performance under evaluative pressure. From a
pedagogical perspective, such data are better suited for analyzing learning bottlenecks and
strategy use, rather than for simple proficiency classification. The MICICL data collection
design thus offers a practical reference for how pedagogically oriented interlanguage corpora
may strike a balance between authenticity and controllability.

Fourth, in its temporal structure, MICICL introduces both longitudinal and quasi-
longitudinal dimensions by repeatedly collecting data from learners at different points in time.
Although this design does not aim for strict experimental control in the sense of fully

longitudinal studies, its pedagogical significance lies in enabling a developmental perspective
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on learners’ interlanguage states, rather than restricting analysis to static descriptions. For
pedagogically oriented corpora, this distinction is particularly important: teaching practice is
concerned not only with where learners currently make errors, but also with which problems
tend to resolve naturally over time, and which are likely to persist and require targeted
intervention. As shown in the analyses presented in Chapters 57, this temporal dimension
plays a crucial role in identifying developmental trajectories in Chinese character learning and
shifts in pedagogical priorities, highlighting the structural advantages of pedagogically oriented
corpus design.

Fifth, with respect to transcription principles, MICICL places particular emphasis on the
pedagogical significance of Pinyin-based transcription in reading-aloud data. Rather than
directly normalizing learners’ spoken output to target-like forms, reading-aloud data are first
transcribed faithfully in Pinyin to reflect learners’ actual pronunciation, with deviations from
standard forms indicated at subsequent annotation levels. This “record first, analyze later”
approach reflects a learner-centered stance toward interlanguage: the corpus prioritizes learners’
real production over presupposed target norms. From a pedagogical perspective, this
transcription closely mirrors teachers’ common classroom practices of listening, noting, and
correcting, thereby making the corpus data more compatible with teaching realities and
lowering the expertise threshold required for phonological analysis.

Sixth, in annotation design, MICICL adopts pedagogically identifiable, interpretable, and
actionable error types as its core organizing principle. Error categories in the written
modality—such as incorrectly written characters, incorrectly used characters, and pinyin use—
as well as tone and segmental errors in the reading-aloud modality, directly correspond to
central difficulties in Chinese language teaching. Rather than pursuing maximal formal
granularity, the annotation scheme emphasizes the correspondence between annotation
categories and pedagogical concerns. By incorporating a pedagogical perspective at the corpus
construction stage, MICICL reduces the cost of translating research analysis into teaching
applications, making the corpus potentially usable not only for academic research, but also for

teacher training, instructional material development, and diagnostic analysis.
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Overall, from a methodological perspective, the pedagogical orientation of MICICL does
not reside in any single design decision, but emerges from a constellation of interconnected
choices. Multimodal data render learning processes visible; the task-based data collection
enhances ecological validity; the quasi-longitudinal structure supports developmental analysis;
and interpretable transcription and annotation provide a bridge to pedagogical applications.
This integrated design enables MICICL to support systematic discussion of character-level
interlanguage patterns, developmental trajectories, and teaching implications in subsequent
chapters, rather than serving merely as a data repository for academic research. In this sense,
MICICL is intended not as a closed or exclusive solution, but as a practical example that may
inform the development of pedagogically oriented Chinese interlanguage corpora, and it
provides a solid foundation for the subsequent discussion of teaching implications and

assessment applications.

8.1.2 Character-level interlanguage patterns

Chapters 5-7 examine character-level Chinese interlanguage from four complementary
perspectives: writing, reading aloud, cross-modal interaction, and cross-proficiency
comparison. Taken together, the results show that the errors produced by L1 Italian learners are
not random slips, but systematic patterns shaped by the visual-structural complexity of Chinese
characters, the opacity of form—sound correspondences, and processing strategies rooted in
learners’ experience with alphabetic writing systems. These constraints surface differently
across modalities and proficiency stages, leading to a development that is coordinated but not
synchronized: while some representational dimensions stabilize relatively early, others remain
persistently challenging. Importantly, difficulties in writing do not necessarily entail
breakdowns in reading aloud, pointing to partial independence and compensatory relations
between processing channels.

In the handwriting modality, character-level interlanguage is characterized not only by
incorrectly written characters, but also by systematic reliance on Pinyin as a supportive
resource. In MICICL, 607 instances of incorrectly written characters were annotated, showing

clear clustering across learners and character types. Structural analysis reveals a strongly
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hierarchical pattern: component-level errors account for 67.71% of all incorrectly written
characters, far exceeding stroke-level (17.63%) and structural errors (7.08%). This distribution
indicates that learners rely on components as intermediate units for character construction,
rather than copying strokes mechanically or relying solely on holistic visual memory. At the
same time, pinyin use constitutes a central feature of writing behavior. Pinyin appears
consistently across proficiency levels, often in cases where learners are unable to retrieve
orthographic forms but retain access to pronunciation. This pattern reflects learners’ strong
reliance on phonological representations and shows that writing difficulty does not necessarily
stem from loss of character knowledge, but from bottlenecks in orthographic retrieval. Taken
together, incorrectly written characters and pinyin use point to a writing system in which
phonological representations are relatively stable, while orthographic representations—
especially at the component-combination level—remain under consolidation.

Reading-aloud data provide complementary evidence for the phonological dimension of
character-level interlanguage. The MICICL reading-aloud subcorpus contains 35,053 Chinese
syllables, among which 9,309 tonal errors were identified, accounting for 25.27% of all
syllables. Tonal errors occur in almost all recordings and are produced by all learners included
in the analysis, indicating a highly systematic pattern. In contrast, errors involving initials and
finals are comparatively rare, showing a clear internal differentiation within the phonological
system. This asymmetry reflects the influence of Italian as a language with highly transparent
orthography: segmental structure aligns closely with pinyin and learners’ native phonological
experience and therefore stabilizes relatively early, whereas tone, as a suprasegmental feature
absent from Italian, remains a long-term bottleneck. As a result, learners’ phonological system
is globally functional but locally fragile, with tone representing the most persistent source of
instability across proficiency levels.

Cross-modal analyses further clarify the relationship between writing and reading aloud.
The results show that many characters that are written incorrectly are nevertheless pronounced
correctly in reading aloud. Correct pronunciation rates reach 67.29% for stroke-related writing

errors, 64.48% for component-related errors, 65.12% for structural errors, and remain as high
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as 58.70% even for cases involving multiple writing errors. This pattern indicates that
phonological representations at the character level are often already established and accessible,
while orthographic representations lag behind. When reading-aloud errors do occur in these
cases, they are overwhelmingly tonal (87.44%), whereas segmental errors are extremely rare.
This suggests that during cross-modal access, segmental structure remains stable, while tone is
more difficult to bind firmly to character—syllable representations. Overall, writing and reading
aloud do not stand in a relation of simple correspondence, but rather stabilize at different rates,
with the more stable phonological channel partially compensating for orthographic instability.

Cross-proficiency comparisons show that these patterns are developmentally staged
rather than static. At lower proficiency levels, learners show high orthographic instability in
writing and strong reliance on supportive strategies, including pinyin. As proficiency increases,
the overall rate of writing errors decreases sharply and then plateaus, while pinyin use drops in
frequency but does not disappear. At the same time, writing errors become increasingly
concentrated at the component level, indicating ongoing restructuring rather than uniform
improvement. Cross-modal consistency peaks at the intermediate stage and then declines at the
advanced stage, suggesting partial decoupling between writing and reading as tasks become
more automated and cognitively demanding.

At the system level, these findings indicate that character-level interlanguage is best
understood as a composite system consisting of partially independent subsystems—
orthographic, phonological, and semantic—each following its own developmental trajectory.
When one subsystem is unstable, others may temporarily compensate to maintain functional
performance. Overall, the character-level interlanguage patterns observed in MICICL are
systematic, developmentally structured, and strongly shaped by typological differences

between Italian and Chinese, rather than by random errors or individual deficiency.

8.2 Pedagogical implications of MICICL findings

8.2.1 Teaching implications for Chinese characters

The findings from MICICL demonstrate that the character-level interlanguage of NL Italian
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learners displays a high degree of systematicity. Error types do not occur as random collections,
but consistently correspond to different processing stages, representational channels, and
strategic choices. This observation poses a direct challenge to the result-oriented perspective
that is still prevalent in Chinese character instruction. Under a result-oriented approach, learner
performance is often reduced to surface outcomes such as “correct vs. incorrect writing” or
“correct vs. incorrect reading aloud,” which then serve as the sole basis for feedback and
correction. However, the evidence from MICICL suggests that judging learner ability solely on
the basis of outcomes easily conflates problems of different nature, leading to feedback that is
overly coarse-grained and, in some cases, to misdiagnoses of learners’ actual difficulties. More
importantly, such misdiagnoses may shape classroom practice in unproductive ways:
instruction may continue to expand character inventories within a whole-character
memorization through texts framework, while insufficient attention is paid to the specific levels
at which learners are systematically constrained—namely component-level rules, form—sound
integration, and tonal automatization.

First, the handwriting data show clearly that incorrectly written characters, incorrectly
used characters, and pinyin use do not constitute the same type of “error”. Rather, they index
different vulnerable points within the character-processing system. Incorrectly written
characters primarily reflect instability in visual-orthographic processing, involving strokes,
components, and structural organization. Incorrectly used characters are more closely
associated with lexical retrieval and selection, often triggered by competition among
homophonous, near-homophonous, or visually similar candidates. Pinyin use, by contrast,
typically functions as a compensatory strategy under conditions of orthographic retrieval
difficulty, allowing learners to maintain production continuity and reduce immediate cognitive
load. From a pedagogical perspective, the key implication is therefore not to correct more
strictly, but to differentiate correction. In practical terms, incorrect writing calls for
instructional support targeting structural awareness and constructional rules (e.g. component
functions, positional constraints, and combinatory patterns); incorrect character choice calls for

increased discriminability between target characters and competitors through contrastive work
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on form, sound, and context; and pinyin use should be treated not as a pedagogical failure, but
as a transitional placeholder whose pedagogical relevance lies in designing a clear exit path
rather than enforcing outright prohibition.

At this point, the observations made in Chapter 1 regarding Chinese textbooks used in
the Italian context can be meaningfully aligned with the MICICL evidence. Most widely used
materials adopt a [ifi 3C iR (suiwén shizi, ‘characters learned through texts’) approach, in
which new characters are introduced incrementally along with vocabulary in reading-aloud
passages. While this approach is efficient for lexical progression, it often provides limited
systematic support for character structure. The persistent centrality of component-level errors
in MICICL suggests that for L1 Italian learners, instruction that focuses primarily on whole
characters and lexical accumulation—without establishing an early and transferable framework
of component-based knowledge—risks leaving learners repeatedly blocked by structurally
complex or rule-opaque characters. In response, a better pedagogically aligned adjustment
would be to retain the advantages of text-based character introduction while foregrounding
component awareness more explicitly and systematically. Components should not be treated as
isolated mnemonic tricks, but as the intermediate processing units learners actually rely on.
Grouping characters by shared components, training sensitivity to spatial constraints (e.g. left—
right, top—bottom, enclosure structures), and highlighting functional regularities can help
learners develop predictive expectations about character structure, thereby reducing cognitive
load in subsequent learning.

Second, the cross-modal results indicate that character competence cannot be equated
with a single, unified ability. Rather, it emerges from several relatively independent yet
interacting subsystems. MICICL shows that errors in writing do not necessarily imply an
inability to pronounce characters correctly, and that tonal errors in reading aloud do not
necessarily co-occur with orthographic instability. This finding calls into question an often
implicit assumption in language teaching that writing and reading abilities develop in parallel,
such that learners who can write are expected to read, and vice versa. From a pedagogical

standpoint, a more realistic implication is that instruction and assessment should explicitly
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differentiate at least three dimensions: orthographic competence (visual structure and
constructional rules), phonological competence (especially tonal categorization and production
control), and form-sound integration (the ability to map characters to pronunciation rapidly and
reliably in task contexts). When these dimensions are conflated, teachers may misinterpret
learner performance—for example, attributing writing errors with correct reading-aloud to
carelessness, or correct writing with incorrect reading-aloud to weak foundations—while
overlooking the actual locus of difficulty. The cross-modal evidence from MICICL thus
supports a more process-oriented and diagnostically sensitive approach to classroom evaluation.
Third, MICICL highlights a strong tendency among L1 Italian learners to rely on
phonological cues as anchoring points in character learning. This tendency has direct
implications for classroom organization. If learners naturally gravitate toward phonological
scaffolding (pinyin, segmental skeletons), instruction must actively counterbalance this
inclination by reinforcing attention to visual form. In practical terms, this means placing greater
emphasis on board writing, structural decomposition, and visual comparison of characters,
rather than relying heavily on pinyin-based input methods or screen-based presentations.
Especially at beginner and lower-intermediate levels, frequent use of pinyin input as the
primary mode of presentation risks reinforcing pinyin as the default processing channel, with
characters relegated to a secondary role. Correspondingly, encouraging handwritten production
over pinyin typing in classroom tasks is not a return to rote copying, but a way of ensuring that
orthographic retrieval and structural organization become obligatory stages of processing. For
L1 Italian learners, such “forced activation” of the visual-orthographic channel serves as a
necessary counterweight to phoneme-driven processing habits rooted in their L1 experience.
Furthermore, the persistence of tonal difficulty revealed by the reading-aloud data points
to the need for more task-oriented and contrastive approaches to tone instruction. Since tonal
errors remain salient across proficiency levels, tone training cannot be confined to isolated
syllable imitation or short-term corrective drills. Instead, it should involve contrastive
perception and production tasks (e.g. minimal and near-minimal tone pairs) and be embedded

within meaningful activities such as reading aloud, short recitations, or rhythmically structured
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phrases and sentences. Crucially, tonal instability tends to surface as task complexity increases,
particularly when learners are required to coordinate multiple processing demands
simultaneously; instructional design should therefore deliberately simulate such conditions,
requiring learners to manage character recognition, segmental retrieval, tonal control, and
fluency at the same time, rather than aiming for correctness under artificially low processing
load.

Finally, the cross-modal design of MICICL suggests a highly practical classroom exercise
framework: cross-modal integration tasks centered on “read—pause—write” sequences. In such
tasks, learners first access characters through the reading-aloud channel (teacher modeling,
choral reading-aloud, or silent reading), then briefly suspend phonological support and produce
the target characters in handwriting. This format capitalizes on the relative availability of
phonological representations among L1 Italian learners while compelling genuine activation of
orthographic structure and component rules at the output stage. Compared with traditional
dictation, read—pause—write tasks provide finer-grained diagnostic value: correct reading aloud
but failed writing points to orthographic retrieval problems; correct writing but incorrect
reading-aloud suggests tonal or form—sound binding difficulties; instability in both indicates
the need to return to more fundamental component and tone contrasts. In this sense, such tasks
function simultaneously as training and classroom-level diagnostic tools.

In sum, the findings from MICICL call for a shift in Chinese character instruction from a
narrow focus on outcome correctness toward a process-oriented pedagogical framework. This
entails introducing component-based instruction more systematically alongside text-based
character learning, designing explicit exit paths for pinyin rather than suppressing it
indiscriminately, differentiating ability dimensions in teaching and assessment to avoid single-
standard judgments, advancing tonal automatization through contrastive and task-based
practice, and exploiting cross-modal exercises to promote form—sound integration. Such
adjustments align more closely with the actual dynamics of learners’ interlanguage systems and
provide concrete, classroom-implementable pathways for diagnostic and formative assessment

grounded in MICICL.
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8.2.2 Teaching priorities across proficiency levels

As argued in Section 8.2.1, evidence from MICICL indicates that Chinese character instruction
needs to move away from a single outcome-oriented perspective toward a process-oriented
teaching framework that distinguishes different ability dimensions in classroom training and
assessment. Within this overarching framework, a more specific and pedagogically grounded
question arises: as learners’ proficiency gradually increases, which aspects of instruction
should be prioritized at each stage in order to alleviate the most critical processing bottlenecks
at that point in development?

Cross-proficiency comparisons and quasi-longitudinal evidence from MICICL clearly
show that difficulties in Chinese character learning do not disappear linearly as proficiency
increases. Instead, they follow a developmental trajectory characterized by the relocation of
problems across processing levels and modalities. Consequently, teaching priorities should not
simply track textbook progression or lexical coverage. Rather, they should be dynamically
adjusted according to those processing components that are both the most unstable and the
most developmentally malleable at a given stage.

At the initial stage of learning, the primary instructional goal is not full orthographic
normalization, but the establishment of a character processing system that can operate
sustainably over time. As discussed in Section 8.2.1, beginner learners rely heavily on
phonological cues and commonly resort to pinyin or component-based decomposition to cope
with the high cognitive demands of writing. If instruction at this stage places excessive
emphasis on whether whole characters are written “perfectly correctly”, it is unlikely to
improve orthographic mastery and may instead suppress learners’ willingness to produce
written output. Accordingly, the priority in the writing dimension should be to help learners
develop basic structural awareness—understanding component boundaries, spatial positioning,
and common structural patterns—rather than enforcing strict whole-character accuracy. In
practice, this can be achieved through board-based character decomposition, structural
contrasts, and clustered presentation of characters sharing common components, enabling

learners to approach character forms “through structure.”
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In the reading-aloud dimension, instruction should aim to maintain the usability of the
segmental channel so that reading-aloud can function as a stable anchor for later cross-modal
training, rather than attempting to eliminate tonal errors prematurely. At the cross-modal level,
low-load integration tasks are particularly appropriate, such as reading-aloud first and then
writing after a brief pause, or reading-aloud followed by short delayed writing, which use
phonology to initiate orthographic retrieval. Pinyin use at this stage should be handled
developmentally: it can be allowed as a temporary placeholder in specific contexts, while its
functional space is gradually reduced through structural training and consolidation of high-
frequency characters. The key indicator of success at this stage is not a rapid reduction in errors,
but the emergence of a set of sustainable character learning strategies.

As proficiency increases, instructional priorities need to shift from basic system usability
toward integration across processing channels. At this stage, learners’ vocabulary typically
expands substantially, and both writing and reading-aloud appear more fluent on the surface.
However, MICICL shows that this is precisely the stage at which incorrect character choice,
confusion among visually similar characters, and tonal instability become most salient. If
instruction continues to rely primarily on repetition and single-item correction strategies typical
of the beginner stage, it is unlikely to address the core difficulties.

In the writing dimension, the instructional focus should move from “can the learner write
this character” to “can the learner write the correct character under competitive conditions.”
This can be operationalized through systematic comparison of visually similar or
phonologically similar characters, strengthening the joint use of structural, phonological, and
semantic cues for discrimination. In the reading-aloud dimension, tonal training should shift
away from isolated syllable practice toward task-based activities that require tone control in
words, short phrases, or continuous speech. At the cross-modal level, instruction should
deliberately design tasks that require coordinated activation of multiple channels, such as
“read—pause—write—read again” or timed writing following oral reading-aloud, forcing learners
to integrate form and sound under realistic processing conditions. Instructional effectiveness at

this stage is better reflected in changes in error types rather than in a rapid decline in overall
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error counts.

At higher proficiency levels, teaching priorities should further shift from integration
toward stabilization and automatization. Learners at this stage typically demonstrate high
overall functional adequacy and can handle relatively complex writing and reading-aloud tasks.
Nevertheless, under conditions of increased speed, higher cognitive load, or low-frequency
character use, localized bottlenecks may still surface. According to the findings from MICICL,
such phenomena do not indicate regression, but rather reflect normal system behavior under
pressure. Consequently, advanced instruction should move away from broad coverage and
instead adopt diagnostic, problem-oriented prioritization.

In writing, this may involve targeting recurring problems associated with specific character
groups, structural patterns, or task conditions. In reading-aloud, the instructional focus for tone
should no longer be whether learners know tones, but whether they can maintain stable tonal
control in authentic tasks. At the cross-modal level, integration activities that closely
approximate real-world use—such as immediate writing following continuous reading-aloud—
can be used to test and reinforce system stability. The central goal at this stage is to help learners
sustain coordinated multi-channel processing while gradually reducing reliance on strategic
compensatory mechanisms.

Overall, within the process-oriented teaching framework proposed in Section 8.2.1,
evidence from MICICL supports a principle of dynamically adjusted instructional priorities
across proficiency development: an early focus on structural awareness and system usability, a
mid-stage focus on form—sound integration and competition management, and an advanced
focus on diagnostic fine-tuning and automatization. These priorities are not intended to replace
textbook content, but to provide instructors with a higher-level reference for deciding where
instructional effort is most productively invested at a given moment. By continuously aligning
teaching focus with the most fragile yet developmentally promising processing levels, Chinese
character instruction can better match the actual operating logic of the interlanguage system,

rather than remaining confined to the pursuit of surface-level correctness.
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8.2.3 Using MICICL for diagnostic and formative assessment

Building on the process-oriented teaching perspective and the proficiency-sensitive priority
framework outlined in the previous two sections, the value of MICICL lies not only in its
theoretical contribution to understanding character-level interlanguage, but also in its direct
applicability to classroom assessment and feedback. Unlike traditional assessment practices
that rely primarily on summative testing and aim to produce a final judgment of learners’
performance, MICICL is particularly well-suited to diagnostic and formative assessment,
whose purpose is to help teachers identify learners’ current processing bottlenecks and
continuously adjust instruction during the learning process.

Drawing on the empirical findings in Chapters 5—7, the pedagogical use of MICICL for
assessment can be concretely articulated along three closely related dimensions: (a) the use of
frequency-based statistical results, (b) the use of multimodal data, and (c) the use of corpus
annotation information. Together, these dimensions support an assessment framework that is
both data-driven and directly actionable in classroom contexts.

First, at the level of statistical results, the high-frequency lists derived from MICICL—
such as frequently incorrectly written characters, frequently misused characters, characters
with frequent pinyin use, and characters showing recurrent reading-aloud errors—provide an
efficient diagnostic tool for teachers of Chinese, particularly those working with L1 Italian
learners. While the specific items in these lists are corpus-dependent, the underlying
procedure—using frequency-based error profiles to prioritise instruction—is transferable to
other learner populations, provided that comparable learner corpora are available. The analyses
in Chapters 5—7 show that learners’ difficulties are not evenly distributed across all characters,
but are instead highly concentrated in a limited set of structurally complex, visually similar, or
phonologically similar characters. From a pedagogical perspective, this means that teachers do
not need to rely on large-scale tests to assess learners’ overall proficiency. Instead, by
examining recurring errors in everyday classroom output (e.g. homework, short writing tasks,
or reading-aloud recordings), teachers can quickly identify the “high-risk character sets” that

currently pose the greatest challenge. In practice, these frequency lists can be used to guide the
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selection of instructional targets. Rather than mechanically following textbook progression,
teachers can prioritize a small number of characters that repeatedly cause difficulty and design
focused practice around them. Similarly, in reading-aloud instruction, characters that
repeatedly trigger tonal errors across learners can be isolated and addressed through targeted
listening and production activities. In this way, assessment becomes embedded in teaching,
directly informing instructional decisions rather than functioning as a separate evaluative
endpoint.

Second, at the level of multimodal data, MICICL’s handwritten image data and reading-
aloud audio recordings provide forms of diagnostic evidence that are difficult to obtain through
traditional paper-based tests. These data are particularly valuable for understanding why an
error occurs, not just whether it occurs.

In the handwriting modality, handwritten images allow both teachers and learners to
examine the construction process of characters. When a character is judged as incorrectly
written, teachers can guide learners to revisit their own handwritten output and identify whether
the problem lies in component boundaries, component placement, or overall structural balance.
Even when the final form is incorrect, learners can often recognize whether they have correctly
identified key components or whether their production relies on vague visual memory. Such
reflective use of handwritten images shifts attention away from binary correctness toward
structural awareness and character construction strategies.

In the reading-aloud modality, audio data are particularly effective for diagnosing tonal
problems. Teachers can select short excerpts from learners’ own recordings and compare them
with target pronunciations, asking learners to judge where the problem lies—whether in tonal
category selection or in tonal weakening during continuous speech. In the reading-aloud
modality, audio data are particularly effective for diagnosing tonal problems. Teachers can
select short excerpts from learners’ own recordings and compare them with target
pronunciations, asking learners to judge where the problem lies—whether in tonal category
selection or in tonal weakening during continuous speech. Within the MICICL framework, this

can be operationalised by using the aligned audio data and transcription layers to identify

337



representative learner errors and pairing them with corresponding target forms. Such corpus-
based examples can be used either as model cases in class or, where available, in combination
with students’ own recordings. While teachers may optionally collect audio data from their own
students, the MICICL corpus itself already provides a structured resource for this type of
diagnostic and comparative activity.This approach also helps teachers distinguish between
learners who have not yet established tonal categories and those whose tonal representations
exist but are not yet automatized.

More importantly, at the cross-modal level, MICICL’s multimodal data can be directly
used to design tasks that integrate writing and reading-aloud for both assessment and training
purposes. Given the documented developmental asymmetry between orthographic and
phonological channels, teachers can deliberately design activities that require learners to switch
between modalities. For example:

» learners are shown a character and listen to an audio recording, then judge whether

the pronunciation (especially the tone) is correct;

* learners first listen to a spoken form and are then asked to write the corresponding

character without pinyin support;

* learners read a character or word aloud, pause briefly with auditory support removed,

and then write it by hand.

Such tasks function simultaneously as practice and diagnosis. If a learner can read correctly
but cannot write, the bottleneck is likely orthographic retrieval or structural organization; if a
learner writes correctly but reads inaccurately, tonal control or phonological automatization is
likely the issue. Cross-modal tasks therefore allow teachers to locate processing difficulties
more precisely than single-modality assessments.

Third, at the level of corpus annotation information, MICICL’s fine-grained annotation
system enables assessment to move from simply pointing out errors to explaining their
underlying mechanisms. Different annotation categories—such as component errors, structural
errors, character misuse, pinyin placeholder use, or tonal errors—correspond to different

processing levels within the interlanguage system. In classroom assessment, these categories
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can be translated into explanatory feedback: teachers can not only indicate what is wrong, but
also clarify what type of processing difficulty the error likely reflects.

For instance, when a learner repeatedly produces component-level errors, teachers can
explicitly explain that the issue lies in structural integration rather than memory failure; when
misused characters cluster around homophones, learners can be guided to understand the role
of lexical competition rather than lack of vocabulary knowledge. Such feedback helps learners
recognize the systematic nature of their errors and reduces the tendency to attribute difficulties
to carelessness or insufficient effort.

Annotation information also supports longitudinal formative assessment. By tracking
whether certain error types decrease after targeted instruction, teachers can evaluate whether
an intervention has addressed the underlying bottleneck rather than merely improving short-
term accuracy. This makes assessment an ongoing process of observation, adjustment, and
refinement.

Taken together, MICICL enables a practical and coherent framework for diagnostic and
formative assessment in Chinese character instruction: frequency-based statistics help identify
focal problem areas, multimodal data make processing difficulties visible, and annotation
information provides an explanatory link between errors and underlying mechanisms. By
integrating these resources into writing, reading aloud, and cross-modal classroom activities,
assessment becomes an integral part of teaching rather than an external evaluative add-on. In
this way, MICICL supports a form of assessment that aligns closely with the actual operation

of learners’ interlanguage systems and the realities of classroom practice.

8.3 Future research directions and extended uses of MICICL

8.3.1 Lexical and syntactic levels of interlanguage

Rather than introducing new empirical analyses, this section is intended as a methodological
note on how MICICL’s existing annotation system can be operationalized in future research.
By making explicit the analytical entry points associated with different annotation levels, this

section aims to guide researchers in the principled reuse of MICICL for investigating
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interlanguage phenomena beyond the character level. In this sense, the focus here is not on
findings, but on analytical affordances.

The present dissertation deliberately focuses its analysis on the character level, a choice
motivated by the research objectives and the specific characteristics of the data. This focus,
however, should not be interpreted as a limitation of MICICL’s research potential. On the
contrary, as demonstrated in Chapter 4, MICICL preserves learners’ complete written texts and
aligned reading-aloud transcriptions, and it establishes a clear, extensible, and internally
coherent annotation system across multiple linguistic levels, including characters, words,
phrases, and sentences. This design not only supports the analyses conducted in this study but
also provides explicit operational pathways for future investigations of interlanguage
phenomena at higher linguistic units.

At the lexical level, MICICL’s word-level annotation scheme—most notably the [/CC]
(incorrect word) label—can be treated as a primary analytical entry point for examining
learners’ lexical choice strategies and patterns of lexical error. Future studies may take word-
level errors as the basic unit of analysis, first identifying the distribution of error types, high-
frequency incorrect words, and indices of lexical diversity across proficiency levels. These
results can then be systematically aligned with character-level annotations (such as </C>
incorrectly written characters and </B> incorrectly used characters) to examine whether lexical
errors tend to occur in words containing characters with higher orthographic difficulty. In this
way, word-level error annotations serve not merely as descriptive labels, but as indicators of
the interaction between lexical selection and character-level processing constraints in the
interlanguage system.

At the phrasal level, MICICL introduces dedicated phrase-level annotations (e.g. {/DPC}
phrase collocation error and {/DXC} phrase order error), which function as operational tools
for isolating learners’ difficulties in lexical combination and structural organization. These
annotations allow researchers to extract recurrent collocational patterns—such as classifier—
noun mismatches or modifier-head ordering issues—without conflating them with purely

lexical or sentential errors. In analytical practice, phrasal annotations can be used to compare
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the range, diversity, and target-likeness of phrase-level constructions across proficiency groups,
and to explore whether collocational simplification strategies co-occur with instability at the
lexical or character level.

At the sentential level, MICICL adopts an annotation framework oriented toward
common ill-formed sentence types encountered in Chinese language teaching, including labels
such as “/JXC” (intra-sentential word order error), “/JPC” (intra-sentential collocation error),
and “/JQ” (incomplete sentence component). These sentence-level labels provide a ready-made
unit of analysis for examining learners’ syntactic choices and error distributions. They allow
researchers to systematically compare sentence length, structural complexity, and error types
across proficiency levels, and to assess whether learners rely on structurally simpler or more
formulaic sentence patterns as a strategy for managing the combined demands of character
writing and lexical retrieval.

In addition, the multimodal design of MICICL enables cross-modal investigation of
lexical and syntactic phenomena. Because written and read-aloud texts are aligned at the
content level, lexical and sentential structures that are problematic in writing can be directly
compared with their realization in reading-aloud. Such cross-modal alignment allows
researchers to distinguish between knowledge-related limitations and performance effects
associated with writing-specific processing load, thereby offering a more nuanced

methodological basis for interpreting interlanguage development.

8.3.2 Phonological development beyond citation forms

This dissertation uses the reading-aloud data in MICICL to systematically analyze tonal and
segmental errors produced by Italian L1 learners at the character level. The analysis mainly
focuses on reading-aloud tasks under relatively controlled conditions. Such tasks are useful for
clearly identifying pronunciation problems at the level of individual syllables and therefore
play an important role in phonological acquisition research. However, from the perspective of
language development and teaching practice, phonological ability is not limited to the accurate
pronunciation of isolated characters. It also involves the ability to apply tone sandhi rules in

connected speech, maintain fluency, and carry out self-correction when problems arise. With
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this in mind, this section explains how MICICL’s existing reading-aloud annotations can be
used to study phonological development beyond citation-form pronunciation.

First, with regard to tones, MICICL includes the </BDC> (tone sandhi error) label in its
reading-aloud data to mark cases where learners fail to apply tone sandhi correctly in connected
speech. Unlike single-character tone errors, tone sandhi errors do not necessarily indicate that
learners lack knowledge of basic tone categories. Instead, they are more likely related to
difficulties in applying tonal rules consistently during reading-aloud-aloud. Future studies can
take </BDC> as a starting point to examine whether tone sandhi errors occur more frequently
in tasks with faster speech rate, longer sentences, or higher information load. By comparing
the performance of the same learners across different task conditions, researchers can better
determine whether tone sandhi problems reflect weak rule knowledge or insufficient
automaticity during production.

Second, MICICL’s reading-aloud transcription system includes clear annotations for
pauses, repetitions, and phonological self-correction, such as natural pauses (/ZT), non-natural
pauses (/FZT), repetitions ({/CF}, {{CFH}), and self-corrections and corrected forms ({/XZ},
{/{XZH}). These annotations provide direct evidence for how learners plan speech, notice
problems, and adjust their pronunciation during reading-aloud-aloud. Future research can use
these labels to examine where and how often pauses, repetitions, and self-corrections occur,
for example whether learners tend to pause at difficult pronunciation points or correct
themselves immediately after an error. In particular, the {/XZ} and {/XZH} labels make it
possible to observe the process from an incorrect pronunciation to a corrected one. This allows
researchers to examine whether learners are able to notice their own phonological errors in real
time and successfully repair them. Such process-based information is difficult to capture
through simple accuracy measures alone, but it is important for understanding different stages
of phonological development.

Third, the multimodal structure of MICICL makes it possible to compare the development
of phonological ability and writing ability within the interlanguage system. As shown in the

analysis in Chapter 6, learners often produce correct pronunciations during reading-aloud-
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aloud even when their written output contains character errors. This suggests that phonological
ability can partly compensate for instability in writing. Future research can further test this
pattern in more demanding reading-aloud or semi-controlled speaking tasks. For example,
when learners are required to recognize characters quickly, retrieve words, and maintain fluent
speech at the same time, their pronunciation may become less stable and start to show
difficulties similar to those observed in writing. By comparing tonal, segmental, tone sandhi,
pause, repetition, and self-correction patterns in reading-aloud with character errors in writing,
researchers can gain a clearer picture of how phonological and orthographic abilities interact
at different stages of development.

Overall, MICICL’s reading-aloud annotation system supports not only the analysis of
citation-form pronunciation but also the study of phonological performance in connected
speech. By making systematic use of tone sandhi, pause, repetition, and self-correction
annotations, and by combining these with cross-modal comparisons, future research can
examine phonological development in a more comprehensive and development-oriented way
without changing the basic structure of the corpus. This approach contributes to a better
understanding of Chinese phonological acquisition by learners from non-tonal language
backgrounds and further highlights MICICL’s value as a pedagogically oriented interlanguage

corpus.

8.3.3 Cross-linguistic extensions and reuse of MICICL

This dissertation focuses on learners with Italian as their first language in order to identify
interlanguage patterns in Chinese character learning under relatively controlled L1 conditions.
This design helps reduce variability and improves the internal consistency of the analysis. The
systematic design of MICICL in terms of task construction, transcription rules, and annotation
schemes means that it is not limited to a single native language background. Instead, MICICL
can be viewed not only as a specific corpus project, but also as a reusable and transferable
framework for research and teaching.

At the research level, cross-linguistcs extension of MICICL is primarily supported by

methodological consistency and comparability. The analyses in this dissertation show that
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Italian L1 learners display relatively stable patterns of incorrectly written characters,
incorrectly used characters, and pinyin use in both writing and reading-aloud. Future studies
can extend this design by introducing learners with other L1 backgrounds—such as English or
Spanish, which also use alphabetic writing systems but differ in orthographic transparency—
while keeping task types, data collection conditions, transcription rules, and annotation
schemes unchanged. By comparing the overlap and divergence in high-frequency error types
and their distributions across L1 groups, researchers can better distinguish errors that are more
likely due to the inherent complexity of the Chinese writing system from those that are more
strongly influenced by L1 orthographic or phonological properties.

Building on this approach, MICICL’s existing annotation system also allows for a more
detailed examination of compensatory strategies used by learners from different L1
backgrounds. The analyses in this dissertation indicate that Italian L1 learners systematically
use pinyin as a transitional strategy in writing, a pattern that is closely related to their
experience with a highly transparent orthography and long-term reliance on sound—spelling
consistency. In cross-linguistc extensions, researchers can directly compare the frequency,
developmental stages, and exit points of pinyin use among learners with different alphabetic
L1ls, and examine whether differences in orthographic transparency lead to systematic
differences in reliance on pinyin. In addition, comparisons between alphabetic and non-
alphabetic L1 backgrounds can shed light on whether learners adopt different strategies when
dealing with uncertainty in Chinese character writing. Because pinyin use has already been
consistently annotated in MICICL, such comparisons are methodologically straightforward and
require no changes to the existing annotation scheme.

The multimodal structure of MICICL also provides a unified framework for cross-
linguistcs and cross-modal comparisons. As shown in Chapter 6, Italian L1 learners often
produce accurate pronunciations in reading-aloud even when their written output contains
character errors, suggesting that the phonological channel can compensate for orthographic
instability. Future research can replicate the same analytical procedures with learners from

other L1 backgrounds to examine whether this writing—reading-aloud asymmetry is a general
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pattern or whether it is influenced by L1 phonological characteristics, such as whether the L1
is tonal or the complexity of its syllable structure. By applying the same tasks and analytical
steps across L1 subcorpora, researchers can ensure comparability while extending
interlanguage research across language types.

From a research design perspective, cross-linguistcs extensions of MICICL should
prioritize comparability over corpus size. In practical terms, this means following a principle
of minimal comparable design: even with relatively small datasets, reliable comparisons can
be made as long as task design, data collection conditions, transcription conventions, and
annotation schemes are kept consistent. For pedagogically oriented interlanguage research, this
approach often provides more meaningful insights than large but methodologically inconsistent
datasets.

Beyond cross-linguistic research, MICICL also has clear potential as a reusable resource
for both research and teaching. Its reusability does not depend primarily on corpus size or
technical complexity, but on its clear data structure, multi-level annotation design, and close
alignment with real learning contexts. By distinguishing between original learner output,
transcribed text, and corrected text, and by preserving detailed error information, MICICL
allows future researchers to reanalyze the same data from new perspectives without modifying
the original dataset. This reanalyzability supports methodological replication, theoretical
testing, and dialogue between different research approaches.

In teaching contexts, MICICL’s reusability lies in its direct reflection of real learner
problems. The data capture learners’ language production in non-test situations, which closely
resembles what teachers observe in actual classrooms. Based on the lists of high-frequency
writing and reading-aloud errors derived from MICICL, teachers can better judge which
difficulties are likely related to the Chinese writing system itself and which may be associated
with specific L1 backgrounds, such as differences in orthographic transparency. In addition,
the multimodal data—including handwritten images and reading-aloud audio—can be used as
case material in teacher training or reflective practice, helping teachers understand not only

where learners make errors, but also why those errors occur from a processing perspective.
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It should be emphasized that the reusability of MICICL also has clear limits. The data
sources, task types, and collection contexts are tied to specific instructional settings. Therefore,
when MICICL is used for cross-linguistc comparison or pedagogical reference, researchers and
teachers must carefully consider its scope and constraints. Only by making these boundaries
explicit can MICICL be used responsibly as a research and teaching resource.

Overall, the extension of MICICL to cross-linguistc research and reusable applications
does not represent a departure from the goals of this dissertation, but rather a natural
continuation of its research framework. By maintaining methodological consistency, explicitly
addressing the role of L1 orthographic type, and making full use of MICICL’s existing
multimodal and annotation design, future studies can adopt MICICL as a concrete and
operational framework for investigating Chinese interlanguage development from a cross-

linguistic perspective.

8.4 Conclusion

8.4.1 Overall conclusion and main contributions

The primary aim of this dissertation is not simply to describe linguistic error patterns in a
specific learner group, but to systematically examine how a pedagogically oriented Chinese
interlanguage corpus can be constructed and effectively applied. Through the design,
construction, and analytical workflow of MICICL, this study addresses two closely related
questions: first, what key components are required in the construction of a pedagogically
oriented Chinese interlanguage corpus; and second, how such a corpus can be meaningfully
used to support interlanguage research and pedagogical understanding.

To this end, the dissertation first presented a comprehensive construction framework for
a pedagogically oriented Chinese interlanguage corpus, as exemplified by MICICL. This
framework is grounded in authentic instructional contexts and focuses on two core learner
output modalities: writing and reading aloud. By integrating handwritten images, reading-aloud
audio recordings, layered transcriptions, and pedagogically interpretable annotation schemes,

MICICL preserves rich traces of learners’ production processes. In contrast to traditional

346



corpora that prioritize normalized textual output, MICICL emphasizes the observability of
learning processes, enabling the corpus to support not only formal description but also
explanations of learner strategies and processing mechanisms.

Building on this foundation, the dissertation uses character-level analysis as an illustrative
case to demonstrate how such a corpus can be applied in interlanguage research. Through
systematic analyses of writing and reading-aloud data, the study shows how a multimodal,
pedagogically oriented corpus can support cross-modal comparison, cross-proficiency analysis,
and structured classification of error types. The choice of Chinese characters as the primary
unit of analysis does not imply that this level is uniquely important, but rather reflects the fact
that characters represent a high-processing-load unit in Chinese learning and are particularly
sensitive to systematic difficulties in orthography, form—sound mapping, and strategy use. As
such, character-level analysis serves a demonstrative function in this dissertation, illustrating
the analytical feasibility and explanatory potential of the MICICL framework.

Through this illustrative application, the study also identifies several interlanguage
characteristics of Italian L1 learners in Chinese character learning. In the writing modality,
incorrectly written characters, incorrectly used characters, and pinyin use reflect different types
of processing difficulty and compensatory strategies. In the reading-aloud modality, tonal
errors show notable persistence, while segmental errors are relatively limited. Cross-modal
comparison further reveals that writing and reading-aloud abilities do not develop
synchronously: learners who produce orthographic errors in writing are often still able to
pronounce the same characters accurately in reading-aloud, indicating a compensatory role of
the phonological channel under conditions of orthographic instability. Although these empirical
findings are not the sole focus of the dissertation, they provide grounded evidence for
understanding Italian learners’ character learning processes and offer relevant reference points
for pedagogical practice.

Overall, the main contribution of this dissertation lies in demonstrating, through the
construction and application of MICICL, that a pedagogically oriented Chinese interlanguage

corpus is not only feasible in principle, but also methodologically viable and pedagogically
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meaningful. By integrating corpus construction, methodological illustration, and pedagogical
interpretation, the study presents a corpus-based research pathway that uses learner data as a
bridge between interlanguage research and teaching practice. This contribution is reflected not
only in the empirical observations reported in the dissertation, but also in the research

perspective and methodological framework that it proposes and puts into practice.

8.4.2 Limitations and Future Research Directions

While this study has undertaken a systematic exploration of corpus construction and
multimodal analysis, its research design and data sources are inevitably shaped by real
instructional contexts and practical research conditions. The following discussion aims to
clarify the scope within which the findings should be interpreted.

First, with regard to the research participants, the data used in this study were drawn
primarily from adult learners of Chinese at the university level. This group is relatively
homogeneous in terms of cognitive development, learning context, and strategy use, which
helps reduce certain types of variability in the analysis. At the same time, this focus limits the
extent to which the findings may be applicable to other learner populations, such as younger
learners or early immersion contexts. Future studies replicating a similar design across different
age groups and learning backgrounds would be valuable in assessing the broader applicability
of the patterns observed here.

Second, concerning the temporal structure of the data, MICICL adopts a quasi-longitudinal
design shaped by actual teaching conditions. Because not all learners participated in every data
collection session, it was not possible to conduct strict longitudinal tracking at the individual
level. As a result, interpretations of developmental change are based primarily on group-level
tendencies rather than on detailed individual trajectories. Future research conducted in more
stable instructional settings, with continuous tracking of the same learners, would allow for a
more fine-grained analysis of developmental pathways in Chinese character acquisition.

Third, in terms of analytical scope, this study focuses on the character level and does not
attempt a systematic account of interlanguage phenomena at the lexical, syntactic, or discourse

levels. This focus reflects the research objectives and the design of the corpus, given that
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Chinese characters represent a high-load unit in both writing and reading-aloud, particularly in
relation to orthographic processing and form—sound mapping. Nevertheless, this scope means
that interactions between character-level phenomena and higher-level linguistic organisation
remain underexplored. Future research could extend the present analysis by incorporating
multi-level approaches to examine how character processing relates to broader aspects of
language production.

In addition, the transcription and annotation of multimodal data inevitably involve a degree
of human judgment. Although efforts were made to enhance consistency through clearly
defined guidelines and repeated verification, the analysis presented here prioritises the
identification of general patterns over fine-grained quantitative distinctions. Future work may
further strengthen reliability by incorporating semi-automatic annotation tools and by
introducing inter-annotator agreement measures.

A further limitation concerns the predominantly descriptive nature of the analysis. Given
the relatively small sample size and the case-study character of the dataset, no inferential
statistical procedures were applied. The findings should therefore be interpreted as indicative
of patterns within this specific learner group rather than as generalisable evidence concerning
the broader population of Chinese language learners. In this sense, the study adopts an
exploratory, data-driven approach, in which corpus-based observations are used to identify
tendencies that may be further examined in future research.

With respect to theoretical grounding, while the interpretation of the data is informed by
perspectives from interlanguage and second language acquisition research, the integration of a
fully explicit acquisitional framework remains limited. As a result, the pedagogical
implications proposed in this study should be understood as exploratory and suggestive rather
than as fully theory-driven generalisations. Future research could build on the present findings
by embedding them within more clearly specified theoretical models and by testing them

against larger and more diverse datasets.
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Appendices

Appendix A
Metadata collection form used in MICICL main study

Metadata Collection Form

We would like to ask you to help us by answering the following questions concerning your
language history and proficiency. The survey consists of 8 questions and will take less than 10
minutes to complete. This is not a test, so there are no right or wrong answers. Please answer
every question and give your answers sincerely. Thank you very much for your help.

I. Biographical Information

male
Name and Surname Gender \ female
|| other
Country of birth Mother tongue(s)
Bachelor First year
Current course level Master Year of study Second yeart
PhD Third year
Degree course

Home language
(the most commonly used language in daily life)

Which other languages do you know?
(and at what level)

I1. Language History

In this section, we would like you to answer some factual questions about your language history by placing
a check in the appropriate box.

1. How many years of classes (grammar, history, literature etc.) have you had in Chinese
(primary school through university)?

O 0O0ODo0oO0oo0oDoO0ODO0ODO0OO0OO0ODOOOOoOQQONO OO OO oOTO oOoaDo
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20+

2. In an average week, how many hours do you spend on learning/exposure to Chinese?
(Including taking classes, self-study, watching Chinese movies, etc.)

O 0O0obooooO0OooDo o 0 oo o oo o o o
o 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20+

3. How many months have you spent in a country/region where Chinese is spoken?
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O 00 O0O0O0OO0O0OO0OOo0O 0
o 1 2 3 4 5 6 7 8 9 10

I11. Language Proficiency

O
12

0O 0O 0O
13 14 15

O 0 0O 0O O
6 17 18 19 20

In this section, we would like you to rate your language proficiency by giving marks from 0 to 6.

4. How well do you speak Chinese?

5. How well do you understand Chinese?

6. How well do you read Chinese?

7. How well do you write Chinese?

8. What's your HSK test level?

(Each number represents a different HSK level.
0 means that you have never taken the HSK test. )

O=not well at all
Oo O1

0=not well at all

Oo O1

0=not well at all

Oo O1

O=not well at all

Oo O1

Oo O1

6=very well
O2 O3 040s Os

6=very well
O2 O3 0405 Os

6=very well
O2 O3 0405 Os

6=very well
O2 O3 0405 Os

O2 O3 0405 Os
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Appendix B
Chinese proficiency level of each student in MICICL

Student Code Profeciency Level | Student Code Profeciency Level
01 Intermediate 21 Advanced
02 Advanced 22 Advanced
03 Beginner 23 Intermediate
04 Advanced 24 Intermediate
05 Advanced 25 Advanced
06 Intermediate 26 Beginner

07 Intermediate 27 Advanced
08 Intermediate 28 Intermediate
09 Advanced 29 Intermediate
10 Intermediate 30 Intermediate
11 Intermediate 31 Intermediate
12 Advanced 32 Intermediate
13 Beginner 33 Intermediate
14 Intermediate 34 Advanced

15 Intermediate 35 Intermediate
16 Beginner 36 Intermediate
17 Beginner 37 Intermediate
18 Advanced 38 Intermediate
19 Beginner 39 Intermediate
20 Advanced
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Appendix C

Number of samples provided by each student

Student code No. of writing samples No. of reading samples
01 6 6
02 5 5
03 3 3
04 6 6
05 8 7
06 8 8
07 8 8
08 6 6
09 8 8
10 8 8
11 10 10
12 6 6
13 9 9
14 2 2
15 2 2
16 1 0
17 1 1
18 1 1
19 9 9
20 2 2
21 9 9
22 1 1
23 4 4
24 7 7
25 4 4
26 2 2
27 2 2
28 2 2
29 2 2
30 2 2
31 2 2
32 2 2
33 1 1
34 1 1
35 1 1
36 1 1
37 1 1
38 1 1
39 1 1
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Appendix D

39 students' incorrectly written character ratio

Student code No. of incorrectly written Total number of In.correctl?f
characters characters written ratio
No.1 10 1458 0.69%
No.2 42 986 4.26%
No.3 32 275 11.64%
No.4 62 1450 4.28%
No.5 14 2423 0.58%
No.6 44 1546 2.85%
No.7 65 1889 3.44%
No.8 16 1478 1.08%
No.9 39 2193 1.78%
No.10 15 2552 0.59%
No.11 52 1787 2.91%
No.12 0 989 0.00%
No.13 1 1001 0.10%
No.14 3 339 0.88%
No.15 4 308 1.30%
No.l16 10 56 17.86%
No.17 0 64 0.00%
No.18 0 152 0.00%
No.19 44 1030 4.27%
No.20 3 354 0.85%
No.21 37 2530 1.46%
No.22 1 128 0.78%
No.23 17 1063 1.60%
No.24 24 1308 1.83%
No.25 10 863 1.16%
No.26 12 407 2.95%
No.27 4 546 0.73%
No.28 14 295 4.75%

No.29 5 508 0.98%
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No.30
No.31
No.32
No.33
No.34
No.35
No.36
No.37
No.38
No.39

W

—_ A = O O O©o o

354
500
452
276
346
399
270
176
143
137

0.28%
0.60%
3.76%
0.00%
0.00%
0.00%
0.00%
0.57%
2.80%
0.73%
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Appendix E
Total incorrectly written target character types in MICICL and their

frequency
Character Frequency Character Frequency Character Frequency
Type Typ Type
= 47 3 2 2 !
15 23 # 2 B !
=, 17 | 2 & !
% 16 B 2 % !
=t 14 i 2 % 1
5 12 Bl 2 5 !
] 11 7 2 th !
f 10 fi] 2 fie !
51 8 M 2 % !
£ 7 i 2 R :
1 7 B 2 & :
5 6 it 2 i !
© 6 5 2 # 1
5 6 A 2 b 1
= 6 55 2 ¥ 1
15 5 #h 2 % !
pE 5 Bl 2 4 !
5 5 S 2 * !
& 5 ik 2 H !
= 5 i 2 ki !
% 5 & 2 i 1
® 5 2 i 1
=) 5 = 2 13 1
% 5 K 2 2 !
4 5 s : H :
o 4 M 2 & !
) 4 = 2 i !
® 4 3 2 4 :
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Appendix F

39 Students' incorrectly used character ratio

Student  No. of incorrectly used  Total number of Incorrectly used
Code characters characters character ratio
No.1 11 1458 0.75%
No.2 21 986 2.13%
No.3 6 275 2.18%
No.4 23 1450 1.59%
No.5 17 2423 0.70%
No.6 32 1546 2.07%
No.7 40 1889 2.12%
No.8 32 1478 2.17%
No.9 25 2193 1.14%
No.10 21 2552 0.82%
No.11 27 1787 1.51%
No.12 11 989 1.11%
No.13 0 1001 0.00%
No.14 4 339 1.18%
No.15 4 308 1.30%
No.16 0 56 0.00%
No.17 0 64 0.00%
No.18 1 152 0.66%
No.19 23 1030 2.23%
No.20 1 354 0.28%
No.21 35 2530 1.38%
No.22 0 128 0.00%
No.23 22 1063 2.07%

No.24 16 1308 1.22%
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No.25

No.26

No.27

No.28

No.29

No.30

No.31

No.32

No.33

No.34

No.35

No.36

No.37

No.38

No.39

15

12

11

863
407
546
295
508
354
500
452
276
346
399
270
176
143
137

1.74%
1.97%
0.37%
1.02%
1.18%
1.13%
2.40%
2.43%
0.00%
0.29%
0.00%
0.74%
0.00%
0.00%
0.73%
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Appendix G
Total incorrectly used target character types in MICICL and their frequency

Character Character Character
type Frequency type Frequency type Frequency
K 13 % 2 # 1
M 9 wh 2 = 1
9 8 4 2 i 1
7] 8 (] 2 e 1
Y 8 it 2 5 1
{E] 7 b 2 H 1
= 7 £y 2 H 1
e 6 AE 2 PR 1
i 6 5 2 JE 1
6 i} 2 W 1
i 5 L3 2 H 1
N 5 7] 2 74 1
i 5 2 1 1
& 5 H 2 7R 1
E1 5 7 2 i 1
il 5 Pl 2 gy 1
at 5 o 2 ED 1
= 5 + 1 G 1
i 4 1L 1 H 1
e 4 A 1 vl 1
3t 4 i 1 H 1
4 iV 1 = 1
fif 4 b 1 1 1
o 4 N 1 3 1
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(14

i3
7K

N

UF

il

(]

IR

ny

il

2

g

H

]
1
(75

LA
i’

fiff

o

%

{57

i

iy

oarar
[H]

e
¥

R

e

_I/E\E

i
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e

Mt

fib

ne
/|

fh

=

b

]

s

&

)

HE

il

[A]

i

W

8
{1

i

A
=)

2

R

fif

&

it

B

H

7]

#

M

i

*
¥

1t

#P

(&8

i

g
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