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Abstract

Narrative expression plays a significant role in children’s development and academic
success. The two-structural framework is one of the most common tools to assess children’s
narrative expression, which includes macrostructural analysis and microstructural analysis.
Previous studies have suggested that children’s narrative abilities develop with age and that
narrative expression might differ between monolingual and bilingual children (e.g., Bonifacci
et al., 2018; Lindgren & Bohnacker, 2022; Justice et al., 2006). However, most previous
studies have focused on narratives for Western languages (e.g., Bohnacker et al., 2022;
Lindgren et al., 2023) Therefore, the present study aims to explore the narrative expression of
Mandarin-speaking monolingual children and bilingual children whose second language is
Mandarin across age groups (i.e., 3 to 9).

The two research questions with one sub-question are:

RQ1 Do monolingual and bilingual children differ in macrostructure and microstructure
narrative expression within the same age group?

RQ2: Are there age differences in children’s narrative expression within monolingual and
bilingual groups?

RQ2a: Does the age effect on the development of narrative expression differ for bilingual
and monolingual children?

The present study employed a corpora-based analysis using three open-access corpora:
Zhou Narrative Corpus (2008), the Xinjiang Corpus (2012), and the “Left-behind" Ethnic
Minority Children Corpus (2022). In this study, children’s narratives were measured by two
macrostructural metrics (i.e., story structure components and internal state terms) and five
microstructural metrics (i.e., TNW, TNC, MLUw, MATTR, and VocD). For RQ1, data were
organised into three age groups (i.e., 4, 5, 6). Within each age group, the independent variable
(IV) was the language group (i.e., monolingual or bilingual), and the dependent variables
(DVs) were the macrostructural and microstructural metrics. For RQ2, data were organised by
language groups. Within each language group, the IV was age, and the DVs were the
macrostructural and microstructural metrics. MANOVAs were used as the analytical
approach.

There were significant differences in microstructural narratives between monolingual
and bilingual children for the age 4, 5, and 6. However, no significant difference was found in
macrostructural narratives between two language groups at ages 4 and 5, while significant
differences were found at age 6 for story structure components. Furthermore, significant age

effects were observed in monolingual children’s microstructural and macrostructural



narratives. For bilingual children, a significant age effect was only found in microstructural
narratives, while their macrostructural narratives did not differ across ages.

The current findings are generally consistent with previous studies, which show that
monolingual and bilingual children differ in microstructural narratives while producing more
similar performances in macrostructural narratives. Furthermore, the significant age effects
found in this study are supported by previous research. The contribution of the current study
is to provide an understanding of how Mandarin monolingual and bilingual children’s
narrative development varies across ages. Additionally, this study adds to understanding of the
development of narrative structures for non-Western monolingual and bilingual children.
However, the limitations of this study, including unbalanced sample sizes, highlight the need

for further research.
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Chapter 1: Introduction
1.1 Overview

Narratives are language tools that convey ideas, feelings, and history (Curenton &
Lucas, 2007). The description of fictional events or storytelling is one common type of
children’s oral narrative expression and is identified as one ecologically valid measurement
that contains rich language information (Curenton & Lucas, 2007; Gagarina et al., 2016). In
specific, narrative expression is a suitable language assessment tool for both monolingual and
bilingual children (Gagarina et al., 2016). Numerous studies have shown that children’s
narrative skills are essential predictors of their school readiness (e.g., Fiorentino & Howe,
2004; Oakhill & Cain, 2007; Piasta et al., 2018), closely linked to both cognitive development
(e.g., socio-emotional abilities and communication knowledge; Beaudoin et al., 2016;
Fiorentino & Howe, 2004) and academic development (e.g., early literacy and reading
comprehension; Piasta et al., 2018; Wellman et al., 2011).

Among various frameworks that evaluate children’s narratives, macrostructural-
microstructural analysis is one of the most widely used frameworks across various languages
(Gagarina et al., 2016). The macrostructural analysis focuses on the organization and story
grammar of narratives, while microstructural analysis evaluates narratives from linguistic
perspectives, such as vocabulary and grammatical features (Curenton & Lucas, 2007;
Gagarina et al., 2015).

Rather than being born with, narrative abilities are acquired through over-time
learning via interactions with families, peers, teachers, books, and other possible materials
(Curenton, 2010). Therefore, children’s narrative skills develop with age (e.g., Lindgren &
Bohnacker, 2022). The age effect has been found in children’s both macrostructural and
microstructural abilities and is evident in both monolingual and bilingual children (e.g.,
Justice et al., 2006; Lindgren et al., 2023; Munoz et al., 2003). For instance, Berman and
Slobin’s (2013) study revealed that older children produced more complicated story
structures. This pattern was found across monolingual children who speak Turkish, Spanish,
German, English, or Hebrew. Regarding bilingual children, Lindgren et al.’s (2023)
systematic review involving 43 studies also found a significant age effect on bilingual
children’s macrostructural narrative development.

Some researchers are concerned that bilingual children may not be able to receive
adequate language exposure as their monolingual peers (e.g., August & Shanahan, 2006),
which may lead to limited language competence (Lindsey et al., 2003). Therefore, comparing

the narrative development of bilingual children with their monolingual peers seems necessary.
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The majority of studies suggested that bilingual children showed weaker microstructural
narrative abilities, which are heavily linguistically dependent (e.g., Bonifacci et al., 2018). In
contrast to microstructural narratives, bilingual children are more likely to show more
resemble performance in macrostructural abilities compared with their monolingual peers
(e.g., Zhou, 2022). However, mixed results have been found when comparing bilingual and
monolingual children’s narrative skills. For instance, Hipfner-Boucher et al.’s (2014) study
found that bilingual children produced narratives with less syntactic complexity compared to
monolingual peers, while Bonifacci et al. (2018) refutes that there was no significant
difference in syntactic complexity between bilingual children and monolingual children’s
narratives. Furthermore, most studies agree that bilingual children could have similar
macrostructural abilities as monolinguals (e.g., Bonifacci et al., 2018; Hipfner-Boucher et al.,
2014), while some studies found different results. For example, Vettori et al.’s (2022) study
found that monolingual children excel bilingual children in story structures, while Chen and
Yan (2011) suggested that Mandarin-English bilingual children tend to use more evaluative
expressions, such as internal state terms, compared to English-speaking children. In sum,
findings across studies that explore the narrative expression of monolingual children and
bilingual children remain mixed.
1.2 Rationale for the Research

The rationale for the current research is that there are limitations and gaps in the field
of bilingual and monolingual children’s narratives, making further studies necessary. Firstly,
one of the research gaps is the presence of controversial results in previous studies,
highlighting the necessity for further investigation. For example, Bonifacci et al. (2018) found
that bilingual and monolingual children could produce narratives with similar levels of
syntactic complexity. In contrast, Hipfner-Boucher et al.’s (2014) study found monolingual
children exceeded bilingual children in grammatical complexity. Secondly, most of these
studies focus on children who speak Western languages, resulting in a biased sample
representation in this field (Lindgren et al., 2023). In particular, Mandarin, as one of the most
widely used languages in the world, has not been paid much attention in this research field.
For instance, in Lindgren et al.’s (2023) systematic review including 42 studies exploring
narrative expression using MAIN, only two of these studies focused on participants whose
language is Mandarin. Thirdly, many studies did not include age as a variable in their studies,
especially for studies that compared monolingual and bilingual children’s narrative expression
(Lindgren et al., 2023). As a result, the differences in narrative developmental trajectories for

bilingual and monolingual children were under-researched.
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1.3 Aim of the Study

The present study aims to fill the research gaps by investigating the narrative
expression of children aged from 3 to 9 who are either Mandarin-speaking monolinguals or
bilinguals whose second language is Mandarin, and comparisons between monolinguals and
bilinguals will be conducted. In particular, the study focuses on bilingual children whose first
language is a minority language in China. Further, the development pattern of monolingual
and bilingual Mandarin-speaking children will be explored. Two research questions with one
sub-research question are RQ1: Do monolingual and bilingual children differ in
macrostructure and microstructure narrative expression within the same age group? RQ2: Are
there age differences (3 to 9 years old) in children’s narrative expression within monolingual
and bilingual groups? RQ2a: Does the age effect on the development of narrative expression
differ for bilingual and monolingual children?

1.4 Significance of the Study

The significance of this research lies in its potential to offer a general understanding of
the narrative expression and developmental patterns of Mandarin-speaking monolingual and
bilingual children. Specifically, the present study might be the first to compare monolingual
Mandarin-speaking children with bilingual children whose first language is a minority
language in China and whose second language is Mandarin. This study utilizes three high-
quality corpora, enhancing the reliability and validity of the research.

1.5 Structure of the Dissertation

The present dissertation is comprised of five chapters.

Chapter 1 is the introduction, which offers a broad picture of the background
information, the rationale, and the significance of conducting this study.

Chapter 2 is the literature review. This chapter discusses the importance of narrative
expression and its evaluation methods based on empirical studies. Moreover, it critically
evaluates studies on the narrative development of monolingual and bilingual children,
identifies research gaps in this field, and raises research questions with corresponding
hypotheses.

Chapter 3 is the methodology chapter. It details the research design, the corpora used
in the present study, the rationales for macrostructural and microstructural analyses, coding
and reliability, and ethical considerations.

Chapter 4 presents the results. It offers descriptive statistics and inferential statistics

with appropriate assumptions checks, both of which answer the research questions.



Chapter 5 is the discussion chapter. This chapter restates the aim and research
questions of the present study, discusses the analytical findings in relation to previous
literature, evaluates limitations to inform future research, and discusses the contribution and

implications of this study.
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Chapter 2: Literature Review
2.1 Overview of the Chapter

This chapter provides the theoretical and empirical foundation for this research.
Section 2.2 elaborates on the definition and importance of narrative expression. Section 2.3
introduces the two-structural framework as the evaluation method for narrative expression,
including macrostructural and microstructural analyses. Section 2.4 discusses empirical
studies on the narrative development of monolingual and bilingual children. Section 2.5
identifies the research gaps in this field and outlines the aim of this study. Finally, research
questions and hypotheses are presented in Section 2.6.

2.2 Narrative expression

2.2.1 What is a narrative?

Narratives are language tools that convey ideas, feelings, and history (Curenton &
Lucas, 2007). Based on the classic definition provided by Labov (1972), a narrative must be
composed of at least two sequential clauses that describe the same experience or event.
Therefore, narratives are identified as the description of events or experiences in a logical
manner (i.e., same theme, space, or time; Curenton & Lucas, 2007). In general, children’s oral
narratives are the descriptions of fictional events or personal experiences in the present or the
past (Curenton & Lucas, 2007). For this study, children's narratives are examined via their
storytelling.

2.2.2 Why assess children's narratives?

Narrative abilities are important skills that children acquire from preschool years.
Much evidence suggests that children’s narrative skills could predict children’s development
in various ways, all of which could prepare children for formal schooling in both cognitive
and academic domains (e.g., Fiorentino & Howe, 2004; Oakhill & Cain, 2007; Piasta et al.,
2018). Besides playing an important role in children’s development, narrative expression
contains rich information, which is crucial for research. The importance of children’s
narratives in both children’s development and research will be discussed in the following
section.

Better narrative abilities enable children to succeed in school by facilitating cognitive
development (Curenton, 2010). Fiorentino and Howe (2004) investigated the relationship
between preschool children’s narrative abilities and their school readiness via 25 English-
speaking children (Mage = 4.8) from low SES backgrounds. By employing MacArthur Story-
Stem Battery (MSSB; Bretherton et al., 1990) as the narrative elicit material, it was found that

participants’ narrative abilities were positively related to school readiness (e.g., social
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knowledge, emotional maturity, and cognitive development). Therefore, Fiorentino and Howe
(2004) argued that narrative skills were crucial clues that dynamically reflected children’s
cognitive development in the classroom environment. The validity of measurement for
children’s school readiness and narrative abilities was examined in this study. However, the
limited sample size of this study may hinder its generalizability. Nevertheless, similar results
have been found in Beaudoin et al.’s (2016) longitudinal study with a larger sample (N =
353). It was found that by facilitating children’s narrative expression, children’s socio-
emotional skills and problem-solving skills in class increased correspondingly. Overall,
children’s narrative skills are related to their cognitive development, which plays an essential
role in school readiness.

In addition to cognitive development, children’s narrative abilities are also important
for children’s academic development, because narrative expression could serve as the
foundation for academic information dissemination and acquisition (Gagarina et al., 2016).
Specifically, narrative, as one component of emergent literacy, is closely associated with other
emergent literacy factors and could predict reading development.

Under the theoretical framework of emergent literacy, narrative expression is one
important skill alongside other skills, such as phonological awareness and vocabulary
(National Early Literacy Panel, 2008; Whitehurst & Lonigan, 1998). For instance, narrative
expression enables children to verbally interact and communicate with adults, a process that
facilitates language development and early understanding of texts (Dickinson, 2011; Justice et
al., 2008). Furthermore, shared book reading, a key approach to eliciting children’s narrative
expression, provides children with excellent opportunities to learn vocabulary, letter
knowledge, and letter-sound correspondences (Justice et al., 2010).

As a consequence, narrative ability has been seen as a crucial factor in supporting
children to learn reading, because much evidence indicates that narrative skills could bridge
the printed text and oral language by enriching the opportunities for children to interact with
printed text and stories (LeFevre, 2001; Sénéchal & LeFevre, 2002). In specific, the
association between children’s narrative skills and early word reading skills was found, and
this association was believed as the reason why narrative expression could promote reading
development (Sénéchal & Lever, 2014; Piasta et al., 2018). According to much empirical
research, narrative expression could predict children’s ability in word identification and
decoding, both of which are key elements in supporting early word reading development.
(National Early Literacy Panel, 2008). More specifically, Wellman et al. (2011) found that

children’s abilities in reading comprehension and word identification could be predicted by
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children’s macrostructural narrative skills while decoding could be predicted by
microstructural narrative skills. This finding is further supported by Piasta et al.’s (2018)
longitudinal study which involved a larger number of participants from more diverse
backgrounds. The results showed that children’s narrative abilities significantly predicted
children’s ability of word identification and decoding in two years. However, the effect size of
children’s narrative abilities in children’s reading development was weaker than other
emergent literacy skills, such as vocabulary and phonological awareness. Nevertheless,
narrative expression could predict children’s reading development and other emergent literacy
skills to some extent.

Oral narratives possess ecological validity and contain rich resources of data
(Gagarina et al., 2016). Generally, children's narratives are collected in relatively natural
contexts that capture their linguistic and cognitive abilities. Concerning linguistic abilities,
narratives can be used to assess various linguistic features, including macrostructure and
microstructure (Gagarina et al., 2016). Additionally, Paradis et al. (2010) suggested that
cognitive capacities can be captured by narratives, making them potentially less biased and
more suitable for measuring language ability in bilingual children than other language
assessment tools. Narrative expression is not only appropriate for monolingual children but
also for bilingualism (Gagarina et al., 2016). Compared with previous language assessments,
the advantage of narrative expression lies in its coverage of rich linguistic resources that can
be compared across languages (Gagarina et al., 2016).

2.3 Evaluating children’s narratives

Various methods and frameworks have been developed to evaluate children’s
narratives, such as the Narrative Assessment Protocol built by Justice and colleagues (2010)
and the Story Pyramid Framework suggested by Curenton and Lucas (2007). Among these
methods and frameworks, narratives are typically evaluated within a two-structural
framework, where children’s narrative expression is assessed through macrostructure and
microstructure analysis (Gagarina et al., 2016). The macrostructural analysis focuses on the
organisation and story grammar of narratives, while microstructural analysis evaluates
narratives from linguistic perspectives, such as vocabulary and grammatical features
(Curenton & Lucas, 2007; Gagarina et al., 2015). Even though Curenton and Lucas’s (2007)
Story Pyramid Framework evaluates children’s narratives through broader features and is
more culturally sensitive, the present study selects the two-structural framework to evaluate
children’s narratives for two reasons. Firstly, macrostructure and microstructure analysis can

effectively assess the development of children’s narratives, which is the key focus of the
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present study (Ding et al., 2024). Secondly, macrostructural and microstructural analysis are
the most frequently used frameworks to evaluate children’s narratives, so adopting this
analysis enables a richer understanding of this field and allows for comparison with a larger
amount of previous literature (Curenton & Lucas, 2007). In the following two subsections,
macrostructural and microstructural analyses will be introduced.

2.3.1 Evaluating children’s narrative at the macrostructural level

The macrostructure of narrative expression focused on the overall organisation of the
story. In specific, two frameworks, including high-point analysis and the story grammar
approach, are used for analysing different types of narrative expression (KoSutar et al., 2022).
High-point analysis is often used in researching personal narratives (e.g., recalling personal
stories), while the story grammar approach is usually applied in evaluating fictional narratives
(e.g., telling or retelling a fictional story; Kosutar et al., 2022). The present study specifically
focused on researching children’s narrative abilities in storytelling, so the story grammar
approach was chosen as the key framework for macrostructural analysis.

The story grammar framework is based on the assumption that all stories follow a
universal organisational structure of a setting and episode structure (Trabasso & Nickels,
1992). Based on this theoretical framework, Gagarina and colleagues developed the
Multilingual Assessment Instrument for Narratives (MAIN) to analyse macrostructure
(Gagarina et al., 2015). Based on the MAIN, the production of the macrostructure features is
evaluated in three sub-sections, including the story structure components, structural
complexity, and internal state terms (Gagarina et al., 2015).

2.3.1.a Story structure components

The story structure components are composed of six categories, involving 1) settings,
2) initiating event, 3) characters’ goals, 4) character’s attempts to achieve the goals (i.e.,
procedure), 5) outcomes of character’s attempts, and 6) character’s internal states that embark
the goals and convey reaction (Gagarina et al., 2015). The scripts for children’s narratives are
coded based on the story structure components. An extract from 'Baby Bird' in the MAIN
was used as an example to illustrate each component of the story structure:

One day [Setting], there was a mother bird who saw that her baby birds were hungry
[Initiating event]. She wanted to find food for them [Goal], so she flew away to get food
[Attempt]. The mother bird came back with a big worm for her children [Outcome]. Mother

birds and baby birds were happy [Internal states as reactions].
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2.3.1.b Structural complexity

The evaluation of structural complexity depends on the coding of story structure
components, but further analysis carries on. It was argued that analysing structural complexity
enables researchers to know the level of children’s narrative development which could be
used in cross-language comparison. The theoretical foundations of structural complexity in
MAIN are Westby’s binary decision tree (Westby, 2005) and clinical assessment. In MAIN,
Gagarina and her teams (2015) established a more concise three-level model to evaluate
structural complexity: 1) sequences, where children did not clearly state a goal; 2) incomplete
episodes, where children clearly state a goal but omitted attempt or/and outcome; 3) complete
episodes, where a complete structure of episodes (GOAL-ATTEMPT-OUTCOME) is
achieved. Children who achieved complete episodes indicated that they acquired good
narrative abilities, such as perspective-taking, causality, and meta-awareness in planning the
goals and actions within the story (Trabasso & Nickels, 1992).

2.3.1.c Internal state terms (ISTs)

Awareness of characters' states of mind is the presupposition of cohesive narratives.
This awareness enables children to interpret characters’ intentions, goals, and emotions.
Furthermore, sharing the internal states of characters provides information to listeners to
follow and understand a narrative. The underpinning factor that supports this awareness is the
theory of mind (ToM; Lorusso et al., 2007). Using internal state terms (ISTs) in narratives
indicates children’s ToM abilities as well as metacognitive and metalinguistic knowledge. The
ability to use ISTs in narratives is important not only for narrative development but also for
more advanced language and literacy development. This is because it was found that using
ISTs in narratives is closely related to a literate style that is frequently used in school-based
discourse and the development of complicated syntax (Grazzani & Ornaghi, 2012; Nippold et
al., 2005). Mental state verbs are the primary focus for investigating ISTs, including belief
verbs, motivational verbs, verbs of saying and telling, experiential expression, and emotion
terms (Grazzani & Ornaghi, 2012). In MAIN, children’s usage of ISTs is assessed to
understand their awareness of characters’ goal-directed behaviour and intentionality. To
compare cross languages, parallel lexical items of ISTs from various languages were selected
and categorised into six groups. These groups are metal verbs (e.g., think, want, decide), verbs
of saying and telling (i.e., call, say), emotion terms (e.g., happy, sad), consciousness terms
(e.g., awake, alive), physiological state (e.g., hungry, thirsty), and perceptual state (e.g., hear,

see).
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2.3.2 Evaluating children’s narrative at the microstructural level

Microstructure analysis focuses on linguistic aspects of narrative expression, and it is
considered language-dependent. The microstructure of narratives involves various
dimensions, including productivity, lexical diversity, and syntactic complexity. Numerous
measures for assessing the quality of the microstructure of narratives have been proposed
during the past few decades. Each dimension of the microstructure of narratives with
corresponding measures will be introduced and discussed in the following section.

2.3.2.a Productivity

The productivity for narratives is defined as the quantity of language (i.e., words and
utterances) generated within a narrative sample. The productivity could reflect the length of
narratives (Hao et al., 2018). Common measures of productivity are the total number of words
(TNW; Hunt, 1970), the total number of terminable units (T-units; Hunt, 1966), and the total
number of communication units (C-units; Loban, 1976).

2.3.2.b Lexical Diversity

In terms of lexical diversity, this dimension emphasises the number of different words
used in a sample narrative. The greater lexical diversity indicates that a more varied
vocabulary has been produced in a narrative. The number of different words (NDW) and type-
token ratio (TTR; i.e., the ratio of the total count of different words to the total count of all
words) are two commonly used measures for lexical diversity (Justice et al., 2006; Yu, 2009).
However, it needs to be noticed that NDW is not a pure measure of lexical diversity, since
NDW could be treated as a measure of productivity as well (Heilmann et al., 2010; KoSutar et
al., 2022). Furthermore, the reliability of using NDW and TTR for measuring lexical
diversity in narratives has been challenged by some research (Malvern et al., 2004). The core
challenge is that the results of both NDW and TTR are easily influenced by the length of the
narratives. In this case, more sophisticated measures that take consideration of the narrative
length have been developed, including the moving-average type-token ratio (MATTR;
Covington & McFall, 2010), measure D (Malvern & Richards, 1997), and VocD (Zhou &
Zhang, 2020).

2.3.2.c Syntactic complexity

Syntactic complexity is another crucial dimension for microstructures of narrative.
Syntactic complexity pertains to the variety and sophistication of syntactic structures used in
language production (Ortega, 2003). Overall syntactic complexity could be measured by using
global metrics of language complexity, such as the mean length of C-unit (MLCU; Loban,
1976) and the mean length of utterance measured in words (MLUw; Bishop & Donlan, 2005).
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Furthermore, the clausal density (CD) is another way to measure syntactic complexity
(Ortega, 2003).
2.4 Development of Narrative Expression

Rather than being born with, narrative abilities were acquired through over-time
learning via interactions with families, peers, teachers, books, and other possible materials
(Curenton, 2010). With a higher quality of interaction, children are more likely to produce
more advanced narratives, such as increasing the number of total words and more lexical
diversity (Boyce et al., 2010). In general, the development trajectory of children’s narrative
expression universally followed the age increasing regardless of culture (Curenton, 2010).
However, cross-cultural differences in narrative expression development might also be found
(Curenton, 2010). In the following sections, monolingual children’s narrative development
and bilingual children’s narrative development will be discussed.

2.4.1 Monolingual children’s narrative development

Numerous studies revealed that age plays a significant role in children’s narrative
abilities development (e.g., Lindgren & Bohnacker, 2022). With age increases, children can
produce stories with better cohesion, more complex structure, and more sophisticated
language (Lindgren & Bohnacker, 2022; Roch et al., 2016). In general, children’s ability to
comprehend and produce complicated texts gradually increases, which facilitates their
narrative development (Florit et al., 2014; Lever & Sénéchal, 2011).

The developmental period of children’s narratives has been tracked by many
researchers. For instance, Karmiloff and Karmiloff-Smith (2001) suggested that children’s
narrative development starts around age 3 and matures by age 9, while Justice et al. (2006)
found that children’s narrative development continues until age 10. Despite slight
disagreements in the developmental periods, most researchers agree that the preschool period
and the early years of primary school are significant for the development of children's
narrative abilities (Roth, 2009). Karmiloff and Karmiloff-Smith (2001) argue that the
development process could be divided into three stages. The first stage is for children aged
between 3 to 5. In the first stage, children begin to use pronouns to refer to characters, but
they show relatively poor cohesion (i.e., lexical or grammatical connectivity) in their
narratives which is to due limited language proficiency. In the second stage (i.e., children
aged between 6 to 7), children could clearly state the main characters as the subjects during
their storytelling process and significant improvements in cohesion could be observed, while
limited coherence (i.e., structural connectivity of stories) is still a problem. In the third stage

(i.e., children between ages 8 to 9), the balance of cohesion and coherence in narratives could
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be reached. However, the key limitation of this study is that the sample is restricted to
English-speaking and French-speaking children, so limited generalizability might be a
concern. Nevertheless, similar development patterns have been observed across languages.
For instance, Zhu and Li (1987) found similar three-stage narrative development in Mandarin-
speaking children.

The studies around the development of monolingual children’s narratives will be
evaluated on both macrostructural and microstructural levels in the following subsections.

2.4.1.a Monolingual children’s development in macrostructural aspects

Various empirical studies have revealed that children’s macrostructural abilities
increase with age. Specifically, children’s narrative abilities in all three macrostructural
features, story structure components, structural complexity, and internal state terms, develop
over time, although the development of each feature may occur at different ages. For example,
Castilla-Earls et al.’s (2015) cross-sectional study investigated the narrative development of
109 monolingual Spanish-speaking children aged from 3 to 5. They found that older children
could produce stories with more complicated structures. At age three, children only include
the most basic components of the story, including actors and actions, and children at age 4
start to introduce the internal states of characters in their narratives. At age five, narratives
with more complex structures were produced, including the first occurrence of setting and
initiating events. The increased complexity of macrostructural features of narrative with age
has been found across language. In Berman and Slobin’s (2013) study, the narrative abilities
of preschool children and school-aged children speaking Turkish, Spanish, German, English,
or Hebrew have been examined. The results indicated that younger children tend to produce
fewer story components (i.e., macrostructure) during the storytelling process. Specifically,
they found that at age three, only 3% of the children could cover all initiating events, attempt,
and outcome that were composed of a complete episode, while the number increased to 34%
by the age of five. Despite this universal pattern, cross-language differences in narrative
development have been found. For instance, only one-fourth of the Hebrew-speaking children
at age 4 could include an initiating event, while 83% of the English-speaking children could
do so. Cross-language differences could be supported by Carmiol and Sparks’s study (2014),
and they explained the differences as follows the diverse cultural contexts which emphasised
different elements in the story.

Even though cultural and linguistic differences might influence children’s narrative
expression, and most literature on children’s narrative development explores children who

speak English or Latin languages, some studies focusing on Mandarin-speaking children also
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found that children’s macrostructural narrative abilities increase with age (Wu et al., 1984).
Studies on Mandarin-speaking children’s narrative expression could date back to the 1980s.
Wu and colleagues (1984) focused on the development of fictional narratives among
Mandarin-speaking children and found a significant age effect on children’s macrostructural
narratives. However, this early research was critiqued for limitations in study design,
including the use of the same materials for both story-telling and retelling tasks, which might
weaken the reliability. Nonetheless, in later decades, studies with more sophisticated designs
have been conducted and similar results were found. For instance, Wang (2017) and Zhang
(2007), who used Frog, Where Are You? as the key material for their studies, found evidence
of a significant age effect on children’s macrostructural abilities. Further, Sah (2011) found
that children at the age of nine used more and higher quality internal state terms (i.e.,
emotions) compared to children at the age of five, based on both quantitative and qualitative
methods. Sah (2011) argued that using internal state terms in the narratives is an important
part of offering evaluation, which builds on children’s understanding of the story elements,
and linguistic and cognitive abilities.

2.4.1.b Monolingual children’s development in microstructural aspects

Similar to macrostructural narratives, children’s microstructural narratives rapidly
develop through preschool age to late childhood. In specific, all three subgroups of
microstructural narratives, productivity, lexical diversity, and syntactic complexity, increased
along with children’s age increases (e.g., Justice et al., 2006). When children get older, they
can produce longer narratives with more diverse words (Roth, 2009). Similarly, more complex
syntax could be observed in children’s narratives, such as an increasing number of more
complex clauses (Dasinger & Toupin, 2013; Kallay & Redford, 2021). For instance, Justice et
al.’s (2006) study investigated the development of children’s narrative microstructure based
on 250 English-speaking children in the USA aged between 5 and 12. They found that
children’s productivity (i.e., TNW), lexical diversity (i.e., NDW), and syntactic complexity
(e.g., MLT-W, MLT-M) developed with their age increase. Specifically, the developmental
increase of microstructural narrative is more evident for younger children (i.e., 5-10), while
the development for children in older age groups was not significant.

However, it should be noted that while the trend towards more sophisticated
microstructural narratives is evident, there are some disagreements regarding the specific
development for concessive age groups. Consistent with Justice et al.’s (2006) study, Mékinen
and colleagues (2014) found that there are significant differences in productivity (i.e., C-units

& TNW), lexical diversity (i.e., NDW), and syntactic complexity (i.e., MLCU, CD) between
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children aged 4 and those aged seven to eight by investigating 178 Finnish-speaking typical
developing children. However, no significant differences were detected for syntactic
complexity for consecutive age groups, while significant increases in productivity (i.e., C-
units) and lexical diversity (i.e., NDW) were observed. The lack of significant increase in
syntactic complexity across concessive age groups is supported by Westerveld et al.’s (2004)
study of 268 children aged between 4;5 and 7;6 from New Zealand. Unlike Mékinen et al.’s
(2014) study, no significant increase in children’s productivity was found between children
aged 4 and 5 in Westerveld et al.’s (2004) study. Based on these studies, it can be inferred that
children’s microstructural narrative abilities develop over time, but these developments may
not be significant between consecutive age groups.

Similar to monolingual children speaking English-related or Latin-related languages,
significant age effects on monolingual Mandarin-speaking children’s microstructural
narratives have been found (Ding et al., 2024). Liu et al.’s (2017) study investigated the
narrative development of 81 Mandarin-speaking children aged between 3 to 5. It was found
that children could produce longer narratives with more complex syntax and more diverse
vocabulary. Specifically, children could gradually produce more complex sentences in their
narratives by using more between-sentence connections and more diverse structures, such as
compound sentences and quoted sentences. However, Sah’s study (2011) found that the length
of the story did not increase followed by the trend of age increases and children at age five
use more clauses compared to children at age 9, both findings which were inconsistent with
the previous study. One possible explanation for this is that at age 9, children could produce
clauses with complicated structures that conveyed more information, so they might be able to
use fewer clauses to deliver a similar amount of information as children at age 5. Even
though similar patterns of microstructural narrative development have been found in
Mandarin-speaking children, the number of studies in this area is still limited, and existing
research has produced some controversial findings.

2.4.2 Research studies on bilingual children’s narrative development

Similar to monolingual children, bilingual children’s both microstructural and
macrostructural narrative skills in both languages improved with age (Lindgren et al., 2023).

Regarding the macrostructural narratives, Lindgren et al.’s (2023) systematic review
indicates that the development could be typically observed between ages 3-4 and 6-7 bilingual
children. In a more recent longitudinal study conducted by MacLeod and Pesco (2023), the
development of bilingual children’s narratives with age was also found. The participants were

60 preschool children whose first language is a minority language, while their second
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language is French, the instructional language at school. The Edmonton Narrative Norms
Instrument (ENNI) was used as the narrative measurement. It was found that with increasing
exposure to French at school, the participants' narrative abilities in French developed,
including the use of richer story components and greater structural complexity. However, the
age effect for bilingual children's macrostructural narratives might be less evident for older
age groups. For instance, no significant differences in macrostructural narratives have been
found in Yang et al.’s (2023) study involving Kam-Mandarin bilingual children aged between
5to 9 and Fiani et al.’s (2022) study for Arabic-French bilingual children aged between 6 to 9.

Regarding microstructural narratives, Munoz et al.’s (2003) study found a significant
age effect on children’s syntactic complexity but not on productivity. In this study, 24
bilingual preschool Latino children from minority communities were recruited, and English,
their second language, was chosen as the target language for investigation. Half of the
participants were younger than 5 years old, and the rest of the children were in the older group
their mean age was 63.5 months. It was found that older children not necessarily produce
longer stories, but they tend to use longer sentences with more complex grammar compared to
children in the younger age group.

However, cross-language differences and transfer in bilingual children’s narrative
abilities might exist between two languages. Lindgren & Bohnacker (2022) used MAIN to
elicit and assess participants’ narratives, and their participants were 45 German-Swedish
bilinguals 4- to 6-year-olds who lived in Sweden. The macrostructural narrative skills (i.e.,
story structural components and structural complexity) and microstructural narrative skills
(i.e., productivity measured by TNW) increased with age in both languages. However, the
scores of structural complexities in Swedish are higher than in German. Furthermore, the
developmental patterns with age for these two languages were different. For instance, age is a
stronger predictor for macrostructural narrative skills in Swedish than in German. One
possible reason to explain this difference is that Swedish is the majority language, so with age
increase, children attended full-time Swedish-instructed schools, which have more language
exposure opportunities in Swedish than in German. In contrast to Lindgren & Bohnacker’s
(2022) study, most studies were more likely to observe cross-language differences in
microstructural narratives than macrostructural abilities. For instance, Hao et al (2019)
compared the narrative abilities of Mandarin-English bilingual children, and they found that
the cross-language differences in macrostructural abilities are less evident compared to
microstructural abilities. Various possible reasons were suggested by scholars to explain the

differences in cross-language differences in microstructural narratives. One possible reason is
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that microstructural narratives, compared with macrostructural narratives, are more sensitive
to language proficiency and language exposure (Hao et al., 2019; Karlsen et al., 2016). In
contrast to microstructural narrative abilities, macrostructural narrative abilities might be
more likely to transfer across languages (Gagarina et al., 2012). In Bohnacker et al.’s (2022)
study, 100 Turkish-Swedish bilingual children aged from 4 to 7 years old growing up in
Sweden were recruited. The Multilingual Assessment Instrument for Narratives (MAIN) was
chosen as the material for eliciting and assessing children’s narratives. It was found that the
macrostructural narratives (i.e., story structure components and structural complexity in
Turkish and Swedish increased similarly in children aged from 4 to 7. In this case, Bohnacker
et al. (2022) argued that the positive cross-language relationship indicates bilingual children’s
macrostructural skills in narratives could transfer between the two languages. Similarly,
macrostructural narrative abilities have been found transferable in Tribushinini et al.’s (2022)
study that investigated 32 Indonesian-Dutch bilinguals aged between 5 to 11.

2.4.3 Comparing the narrative developments for bilingual and monolinguals

The language and literacy development of bilingual children is a key concern for many
researchers and educators. Concerns about language development delays arise because many
bilingual children tend to have imbalanced language exposure for their two languages. For
instance, some bilingual children are exposed to one language at school but use a completely
different language at home. In this case, August and Shanahan (2006) revealed that these
bilingual children face delays in their second language (i.e., the instructional language at
school) development compared to their monolingual peers, who usually receive more and
higher-quality language exposure. Specifically, poor linguistic competence and limited
vocabulary knowledge are common issues that bilingual children might face (Lindsey et al.,
2003). Various studies have suggested that there is a positive relationship between linguistic
competence and narrative abilities. Therefore, concerns about bilingual children’s narrative
abilities compared to their monolingual peers have been raised.

Regarding to narrative development of bilingual children and their monolingual peers,
most studies suggested that bilingual children show weaker microstructural narrative abilities,
which are heavily linguistic dependent (e.g., Bonifacci et al., 2018). For instance, Uccelli and
Péez (2007) conducted a longitudinal study that followed 24 Spanish-English children from
preschool to primary school. The home language is Spanish, and the instructional language at
school is English. Even though participants’ productivity (i.e., TDW) and lexical diversity in
English narrative skills significantly improved from preschool to grade 1 in primary school,

their performance is under the average of their monolingual peers. However, it should be
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noted that researchers did not directly assess monolingual children’s microstructural narrative
abilities, but rather they used the national average value for monolingual children’s narrative
abilities to conduct the comparison with their bilingual participants. In this case, the reliability
of this comparison was weakened. Nevertheless, similar findings were detected by Bonifacci
and colleagues (2018). By comparing 64 Italian monolinguals (Mean age: 4;8) and 64
bilingual children with Italian as their second language (Mean age: 4;8), they found that
bilingual children showed lower productivity (measured by NTW) and less lexical diversity
(measured by TTR) in their narratives compared with monolingual children, after controlling
for age. However, similar levels of MLU and clauses were found for both monolingual and
bilingual children, indicating that bilingual children do not differ in syntactic complexity from
their monolingual peers. This finding is partially supported by Hipfner-Boucher et al.’s (2014)
study, which found significant differences between monolingual English-speaking children
and bilingual children in productivity and lexical diversity. However, Hipfner-Boucher et al.
(2014) also found that monolingual children outperformed bilingual children in grammatical
aspects. The differences between these two studies might be explained by differences in study
design, as the task in Hipfner-Boucher et al.’s (2014) study was story retelling rather than
direct storytelling. Overall, there is agreement on bilingual children's lower lexical diversity
and productivity, while mixed results were found regarding syntactic complexity.

In contrast to microstructural narratives, bilingual children are more likely to show
more resemble performance in macrostructural abilities compared with their monolingual
peers (e.g., Zhou, 2022). Bonifacci et al.’s (2018) study found that the narratives of
monolingual and bilingual children did not significantly differ in story components, structural
complexity, and internal state terms. However, bilingual children tended to produce fewer
settings and attempts compared to their monolingual peers, but these disparities were not
significant. Similar findings were found in Hipfner-Boucher et al.’s (2014) study, where
bilingual children produce narratives with similar levels of story grammar compared to their
monolingual peers. However, the results of these studies were challenged by Vettori et al.’s
(2022) study. They found that bilingual children lag significantly behind their monolingual
peers in story structures. The possible explanation might be that the age group in Vettori et
al.’s study consisted of primary school children, whereas participants in previous studies were
preschool children. As children grow up, macrostructural narratives might become more
language-dependent. In addition to differences in story grammar, differences in internal state
terms were also detected. Chen and Yan’s (2011) study found that Mandarin-English bilingual

children tend to use more evaluative expressions, such as internal state terms, compared to
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English-speaking children. One explanation proposed by Chen and Yan is that Chinese culture
is more sensitive to feelings and emotions. Influenced by this culture, Mandarin-English
bilingual children may more easily detect and express characters' feelings in a story.

2.5 Research gap and the present study

Based on the previous literature review, the importance of narrative abilities in
children’s lives is highlighted, including predicting future reading development and literacy
skills. Among all types of children’s narrative expressions, storytelling or fictional narratives
can be used by researchers as opportunities to analyse children's use of narratives with high
ecological validity. Various frameworks and methods have been used to evaluate children’s
narrative expression, with the two-structural framework (i.e., macrostructure and
microstructure analysis) being the most commonly used (Ding et al., 2024; Gagarina et al.,
2016). Research on monolingual children’s narrative development has found that both
macrostructural and microstructural narrative abilities improve with age (e.g., Lindgren et al.,
2023; ). Similarly, significant age effects have been observed in the development of bilingual
children’s narrative expression (Lindgren et al., 2023).

Although these previous insights are valuable, there remain research gaps and
controversies in the existing research for children’s narrative development that require
additional investigation. One of the research gaps in the current field is the presence of
controversial results in previous studies. For instance, Bonifacci et al. (2018) found that
bilingual and monolingual children could produce narratives with similar levels of syntactic
complexity, while Hipfner-Boucher et al.’s (2014) study found monolingual children exceeded
bilingual children in grammatical complexity. These disputes make it necessary to conduct
further study. Furthermore, most of these studies focus on children who speak Western
languages, resulting in a biased sample representation in this field (Lindgren et al., 2023).
Among the studies focusing on Mandarin-speaking children, a popular research area in recent
years is the comparison between typical children and children with developmental language
disorders (e.g., Hao et al., 2018; Sheng et al., 2020), while the comparison of monolingual
and bilingual Mandarin-speaking children has received limited attention. Even though a few
studies choose to compare monolingual and bilingual Mandarin-speaking children, most of
them explore the narrative differences between monolingual English-speaking children and
bilingual Mandarin-English children (i.e., Mandarin as their first language, English as their
second language). Additionally, Lindgren and colleagues’ (2023) systematic review covering
42 studies revealed that one limitation in this field is that many studies did not include age as

a variable in their studies, especially for studies comparing monolingual and bilingual
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children’s narrative expression. As a result, the differences in narrative developmental
trajectories for bilingual and monolingual children were under-researched. Therefore, the
present study aims to focus on the development patterns of narratives for monolingual
Mandarin-speaking children and bilingual children whose second language is Mandarin. In
particular, the study focuses on bilingual children whose first language is a minority language
in China. The importance of this research lies in analyzing the trajectory of Mandarin as a
second language for bilingual children, (Bonifacci et al., 2018).

2.6 Research questions and hypotheses:

The current study aims to explore two research questions, along with one sub-
question, to investigate the Mandarin narrative expression of Mandarin-speaking monolingual
children and bilingual children whose second language is Mandarin:

- RQI1: Do monolingual and bilingual children differ in macrostructure and microstructure
narrative expression within the same age group?
- RQ2: Are there age differences (3 to 9 years old) in children’s narrative expression within
monolingual and bilingual groups?
B RQ2a: Does the age effect on the development of narrative expression differ for
bilingual and monolingual children?

Based on previous studies, the following hypotheses are made: For RQI, it is
hypothesized that within the same age group, monolingual children produce narratives with a
higher level of microstructure, while monolingual and bilingual children do not differ in
macrostructural narratives. For RQ2, it is hypothesized that there are significant age effects in
narrative expression for both bilingual and monolingual children. Additionally, for the sub-
question of RQ2, the hypothesis is that the development pattern of macrostructural narratives
is similar for both bilingual and monolingual children, while bilingual children might show a

slower growth rate in microstructural narratives compared to monolingual children.
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Chapter 3: Methods
3.1 Overview of Chapter

This chapter introduces the methodological framework of the present study. The
research design is explained in Section 3.2. In Section 3.3, the three corpora used in this study
are described, including demographic information of participants, elicitation materials for
narratives, data collection procedures, and coding and analysis standards. The rationale for
macrostructural analysis is discussed in Section 3.4, covering subsampling, selection of
stories, standardization of marking schemes, and comparison plans. The rationale for
microstructural analysis is introduced in Section 3.5. Section 3.6 presents the coding plan for
both microstructural and macrostructural analyses, along with an evaluation of coding
reliability. In Section 3.7, the analytical approach used to answer the research questions is
introduced. Finally, the ethical considerations of this study are presented in Section 3.8.

3.2 Research Design

The study design of the present study is a secondary cross-corpus analysis. The key
rationale for employing secondary cross-corpus analysis is to access rich narratives from
broader and larger samples. Further, cross-corpus analysis is suggested as one valid approach
to compare children’s linguistic and narrative abilities (Granger, 2010). Three open-access
corpora shared on CHILDES and Endangered Languages Archive were used as the key
materials to answer the research questions. These three corpora are the Zhou Narrative Corpus
(2008), the Xinjiang Corpus (2012), and the “Left-behind" Ethnic Minority Children Corpus
(2022). Children’s narratives were investigated based on these three corpora via
microstructural and microstructural analysis. The procedure of coding and data analysis were
introduced in the section on procedure. Before that, the key information of three corpora,
including participation, was introduced in the following section.

3.3 Corpora

3.3.1 Zhou Narrative Corpus (2011)

The Zhou Narrative Corpus contains the narratives of 116 monolingual Mandarin-
speaking children aged from 3 to 6. These narratives were collected from 5 high-quality
kindergartens in Shanghai, China, in 2008 for Li‘s doctoral dissertation (2011). Stratified
sampling was used to recruit participants. Participants were recruited based on their age group
and four age groups (i.e., ages 3, 4, 5, and 6) were included in this study. Within each age
group, the gender ratio is around 50%. All participants were typically developing children

who did not have language impairment or hearing loss. Besides, all participants were
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identified as from highly educated families, because at least one of the participants’ parents
have a college degree.

The Chinese version of The Very Hungry Caterpillar by Eric Carle was used to elicit
children’s narrative expressions. This picture book was chosen because its illustrations
provide information as rich as the text, allowing children to understand the story directly
through the pictures. This approach helps control the influence of children’s diverse literacy
abilities on their narratives (Gao, 2009). The Very Hungry Caterpillar is a story about a
caterpillar that grows from an egg, eats lots of food, builds a cocoon, and finally becomes a
butterfly. The story starts with a setting where a little egg lies on a leaf in the light of the
moon. After the sun rises, a caterpillar comes out of the egg and looks for food. On the
following pages, the food that the caterpillar eats each day is depicted, and finally, the
caterpillar builds a cocoon, then emerges from the cocoon and becomes a butterfly. Figure 1
shows two sample pages of this picture book. The full transcript and all pictures of this story

can be found in Appendix 1.

The figure originally presented here cannot be made freely available via ORA
because of copyright.

Figure 1. Sample Pages of The Very Hungry Caterpillar

Data collection took place in the corners of classrooms. The book was first offered to
the children to look through, and then researchers asked the participants to tell the story.
Children were given enough time to read the book, and they were asked to tell the story while
flipping through the book. During the children’s storytelling process, if any child faced
difficulties in continuing, researchers would repeat children’s words or ask, "What happened
next?' rather than offering any hints about the following content of the story. If children read
the text in the book, researchers would instruct them to tell the story based on the pictures and
use their own words rather than read the text directly. Participants’ narrative expressions were

recorded via video.
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Children’s narratives were coded by researchers according to the rules and standards
in CHILDES. To evaluate participants’ narratives, the researchers developed a scoring scheme
(Appendix 2) based on the keywords for each page in The Very Hungry Caterpillar. The
keywords were divided into three categories: nouns related to the characters or key elements,
verbs related to the actions of events, and adjectives related to the states of characters. GEM
and GEMFREQ commands were used to organize the vocabulary that children produced for
each page. Then, researchers evaluated whether this vocabulary matched the scoring table
they had developed. If a word fully matched the scoring table, the child received 1 point. If
the meaning was similar but not identical, the child received 0.5 points. If the keywords were
missing or completely incorrect, the child did not receive any points.

3.3.2 “Left-behind” Ethnic Minority Children Corpus (2022)

This corpus recorded one segment of results from Yang et al.’s (2022) project on
exploring the narratives of left-behind Kam-Mandarin bilingual children in South China. The
original project collected narratives from 55 children, while this corpus contains the narratives
of 20 of those children. The participants in this corpus were 5 to 9-year-old bilingual children
whose home language was Kam and whose second language was Mandarin, which they began
to acquire upon entering school (i.e., around age 3). All participants grew up with Kam as the
family and primary community language. These participants were from rural areas in the
Guangxi Zhuang Autonomous Region in South China, and at least one of their parents worked
in cities, leaving them to be taken care of by other caretakers (usually grandparents or other
relatives). All participants attended either kindergarten (5-7 hours per weekday) or primary
school (7-8 hours per weekday), where formal instruction was in Mandarin. According to their
caretakers, all participants were typically developing children without learning disabilities or
other disorders that might affect language development.

Participants’ narratives were elicited using the Kam and Mandarin versions of the
Multilingual Assessment Instrument for Narratives (MAIN), a widely used assessment tool
for comparing cross-linguistic narrative abilities. MAIN includes four picture-based stories:
Cat, Dog, Baby Birds, and Baby Goat. Each story consists of six pictures depicting three
episodes, and texts were not contained in this instrument. The materials for eliciting children’s
narratives are included in Appendix 3. Sample materials are shown in Figure 2. The stories
and pictures in MAIN are built on rigorous theoretical foundations and empirical evidence.
Each story in MAIN is in a fictional style, incorporating all important elements of fiction,
such as setting, goals, attempts, and outcomes. It is suggested that MAIN is suitable for

diverse cultures and languages.
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The figure originally presented here cannot be made freely available via ORA
because of copyright.

Figure 2. Sample materials of MAIN (Baby Goat)

In this study, the Cat and Dog stories were used as materials for the story-retelling
tasks, where children listened to the model story before retelling it. On the other hand, the
Baby Birds and Baby Goat stories were used as materials for the independent story-telling
process without model stories. Participants’ narratives in both Kam and Mandarin were
assessed. The 'Left-behind' Ethnic Minority Children Corpus contains 40 transcriptions of
stories, including 20 stories for children’s retelling narratives (10 in Kam and 10 in Mandarin)
and 20 stories for children’s independent storytelling narratives (10 in Kam and 10 in
Mandarin).

Participants’ narratives were evaluated only through macrostructural analysis. Three
key components of macrostructural narratives in MAIN were used: story structure, story
complexity, and internal state terms. The maximum score for story structure is 17 points. For
each episode, five elements of story grammar (i.e., IST as initiating event, goal, attempt,
outcome, IST as a reaction) account for 5 points. Therefore, the story grammar for three
episodes totals 15 points, and an additional two points are given for the settings. A maximum
of 9 points is given for story complexity (i.e., a maximum of 3 for each episode). For each
episode, if none of the elements of goal, attempts, and outcome were depicted, a score of 0
would be given. If only the goal is missing, a score of 1 would be given. If the episode is
missing either the attempt or outcome, a score of 2 would be given. Three marks would be
given if a complete episode with GAO was expressed. The score for internal state terms was
counted by the total number of IST tokens. The scripts of the original MAIN Stories and

scoring sheets can be found in Appendix 4.
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3.3.4 Xinjiang Corpus (2012)

In the Xinjiang Corpus, the narratives of 184 Uighur-Mandarin bilingual preschool
children were collected. All participants were recruited from 12 public kindergartens in both
rural and urban areas in Xinjiang Province, China. All the children’s first and home language
was Uighur, and their second language was Mandarin, which is also their instructional
language at preschool. In preschool, all participants were mixed with other Mandarin
monolingual peers. Participants were recruited based on their age group, with three age
groups selected for this study: 4, 5, and 6 years old. An equal gender ratio was considered
during sampling. Furthermore, all participants were identified as typically developing children
whose language proficiency was representative of Uighur-Mandarin bilingual preschool
children.

The Edmonton Narrative Norms Instrument (ENNI) was used to elicit children’s
narrative expressions. This assessment is suitable for evaluating the narratives of children
aged 4 to 9. The ENNI is composed of three sets of pictures, each set representing a complete
story. Since the ENNI does not involve any text, it is suggested to be suitable for measuring
children who speak any language. The difficulty level of these three stories increases by
increasing the number of characters and the number of pictures in each story. The first story,
named A1 Ball, involves two characters and is composed of 5 pictures. The second story,
named A2 Diving Board, involves three characters and is composed of 8 pictures. The third
story, named A3 Airplane, involves four characters and is composed of 13 pictures. The
sample pictures are shown in Figure 3. The pictures of each story could be found in Appendix
5. Children were given 5 minutes to read all three sets of pictures to familiarize themselves
with the stories, and then tell the stories to the researchers. All participants were asked to use

Mandarin to tell the story, and the children’s narratives were recorded.

The figure originally presented here cannot be made freely available via ORA
because of copyright.

Figure 3. Sample Pictures of ENNI
According to the ENNI official website, children’s narratives elicited by ENNI can be
evaluated through both macrostructural and microstructural analysis. However, in Zhou et

al.’s study (2014), only macrostructural analysis was used. Zhou et al.'s (2014) study focused
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on investigating children’s story grammar. Instead of entirely following the original ENNI

scoring schema, Zhou et al.’s study (2014) analysed only six core components of story

grammar: setting, initiating events, internal response, attempt, outcome, and the reaction of

characters. Based on the story grammar scoring sheet provided by ENNI, additional

components, such as characters and internal plans, can also be evaluated. The scoring sheet

for story grammar offered by ENNI can be found in Appendix 6.

3.3.5 Corpora selection in the current study

The Zhou Narrative Corpus (2008), the Xinjiang Corpus (2012), and the 'Left-behind'

Ethnic Minority Children Corpus (2022) are three corpora selected for use in the present

study. The summary of these three corpora is shown in Table 1.

Microstructural

Corpus Participants ~ Ages Modes/Stories Language(s)  Macrostructural analysis analysis
The researchers developed a scoring table
based on the keywords in the story(i.e., three
categories: Nouns related to characters or key
elements; Verbs related to the actions of events;
Adjectives related to the states of characters)
Monolingual Evaluation process:
Mandarin- Very Hungry Full match with scoring table: 1 point
speaking Caterpillar Similar meaning but not identical: 0.5 points
Zhou chidlren (A picture Missing or completely incorrect keywords: 0
Narratives (N=116) 3-6 book) Mandarin points None
Story structure Components:
setting (2 points) + elements within episodes
(IST as initiating event, goal, attempt, outcome,
IST as a reaction; each element is | point) * 3=
MAIN 17 scores
Left- Bilingual stories; T: Story Complexity - The completeness of
behind' Kam- Baby birds & episodes based on Story Structure Components
Ethnic Mandarin Baby goats; AO=lpoint, GA/GO=2points, GAO=3points
Minority Children RT: Cat & Kam; Internal state terms IST
Children (N=20) 5-9 Dog Mandarin the total number of IST tokens None
Bilingual
Uighur- ENNI Al-
Mandarin Ball; A2- Children's narratives were assessed based on
Children Diving Board; setting, initiating events, internal response,
Xinjiang (N=384) 4-6  A3-Airplane  Mandarin attempt, outcome, and reaction of characters None

Table 1. Summary of Zhou Narrative Corpus (2008), the Xinjiang Corpus (2012), and the “Left-

behind" Ethnic Minority Children Corpus (2022)

*Note: T = telling; RT =retelling; IST = internal state term; G = goal; A = attempt; O = outcome
The Zhou Narrative Corpus (2008) and Xinjiang Corpus (2012) collected children’s
storytelling in Mandarin, while the 'Left-behind' Ethnic Minority Children Corpus (2022)

contains children’s storytelling and retelling in both Kam and Mandarin. To maintain

consistency with the other two corpora and address the current research question focusing on

children’s storytelling in Mandarin, only participants (n = 10) who used Mandarin to directly



36

tell stories in the 'Left-behind' Ethnic Minority Children Corpus (2022) were involved in the
present study. On the other hand, all narrative expressions of participants from the Zhou
Narrative Corpus (2008) and the Xinjiang Corpus (2012) were used in this study.
3.4 Rationale for macrostructural analysis

The present study aims to use macrostructural analysis to gain a general understanding
of children’s organization of stories. Specifically, children’s narrative expressions will be
evaluated based on their accomplishment of story structure components (SSC) and usage of
internal state terms (ISTs). Although all original studies of the three corpora used a
macrostructural lens to explore their data, the present study will take a step further by
considering age groups and language groups (i.e., monolingual and bilingual) when
investigating macrostructural narrative expression. Therefore, the macrostructural analysis of
children’s narrative expressions will be conducted for each corpus to explore age effects
(RQ2), and a comparison of the macrostructural analyses across the three corpora will be
made to explore the differences between monolingual and bilingual groups (RQ1 + RQ2a).

3.4.1 Subsampling for macrostructural analysis

Due to the time-consuming nature of manual coding required for macrostructure
analysis, selecting subsamples from each corpus is necessary to make this task feasible. The
creation of a subsample for each corpus used stratified sampling based on age. In the Zhou
Narratives Corpus (2008), 5 students were randomly selected from each age group (i.e., ages
3,4, 5, 6), resulting in a total of 20 participants. Similarly, 5 participants from each age group
(i.e., ages 4, 5, 6) in the Xinjiang Corpus (2011) were randomly selected to create the
subsample, resulting in a total of 15 participants. Regarding the Left-behind Corpus (2022), it
only includes the narratives of 10 participants for storytelling, which is a small number, so the
narrative expressions of all participants of this corpus were examined via macrostructural
analysis. In sum, the narrative expressions of 45 participants were analysed via a
macrostructural lens.

3.4.2 Stories selection for macrostructural analysis

In total, six stories were used to elicit children’s narrative expressions across the three
corpora. The Zhou Narrative Corpus (2008) used The Very Hungry Caterpillar. The Xinjiang
Corpus (2012) used three ENNI stories of increasing difficulty levels: A1 Ball, A2 Diving
Board, and A3 Airplane. For the Left-behind Corpus (2022), 'Baby Bird' and 'Baby Goat,' two
MAIN stories with parallel designs and similar difficulty levels, were used.

By using multiple stories as elicitations, the task effects on children’s narrative

expression should be considered. To make comparisons among corpora feasible and reduce
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the task effects on children’s narrative expression, selecting a subset of stories is necessary.
Since only one story was used in the Zhou Narrative Corpus (2008), there is no need for
selection. For the Xinjiang Corpus (2012), selecting one specific story from the three is
essential because the different difficulty levels could extensively increase the task effect.
Compared to the stories in the other two corpora, A1 Ball in the Xinjiang Corpus (2012) is
relatively too simple, leaving A2 Diving Board and A3 Airplane as potential choices with
more appropriate difficulty levels. However, according to Zhou et al.'s (2014) study, it was
found that their participants' narrative expression dropped significantly when using the A2
Diving Board compared to the A3 Airplane, despite this story involving more pictures and
characters. It was suggested that participants were less familiar with diving, as it is not a
common activity for children living in Xinjiang. Therefore, A3 Airplane was selected as the
elicitation for the Xinjiang Corpus since it has a comparable difficulty level to the stories in
the other corpora and reduces the bias resulting from cultural unfamiliarity. For the Left-
behind Corpus (2022), narratives elicited by both 'Baby Bird' and 'Baby Goat' were decided to
be kept in the present study. The main reason is that these two stories were designed to be
parallel to each other, allowing the same number and type of macrostructural components to
be inferred from the pictures. Furthermore, no significant differences were found in children's
performance between these two stories according to multiple empirical studies, indicating no
task effect (Lindgren et al., 2023). Additionally, the sample size of the Left-behind Corpus is
limited, so retaining both stories and thus keeping more children's narratives is important for
generalizability.

3.4.3 Standardization of macrostructural analysis schemes for three corpora

Two core macrostructural features for analysing children’s narrative development are
story structure components and internal state terms, both of which are primarily based on the
MAIN framework. The MAIN framework was chosen as the reference for macrostructural
analysis because the validity and reliability of the MAIN framework have been tested via
various studies (Lindgren et al., 2023). However, stories other than MAIN stories were used
in Zhou Narrative Corpus (2008) and Xinjiang (2011), so tailoring the macrostructural scoring
schemes according to the specific stories of these two corpora is necessary.

The original scoring scheme in the Zhou Narrative Corpus (2008) emphasized whether
participants could speak keywords in the story (Appendix 2), leaving participants' overall
story organization under-researched. Additionally, the story used in the Zhou Narrative
Corpus (i.e., The Very Hungry Caterpillar) is relatively linear and lacks clear initiating events

and goals for the main characters to work towards in some episodes, which differs from the
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stories in the other two corpora that follow a more fictional structure. Due to the lack of
exploration of story grammar in the original scoring scheme and the differences in story
structure, developing a more standardized scoring sheet for evaluating the story grammar of
The Very Hungry Caterpillar is necessary. By referencing the MAIN scoring schema for story
structure components, a new macrostructural analysis coding scheme was developed for The
Very Hungry Caterpillar (Appendix 7). Participants could earn a total of 17 points for story
structure components, which include setting, initiating events, goals, attempts, outcomes, and
characters’ internal mental states as six key factors. Participants would receive one point for
producing each story structure component. However, unlike the stories in other corpora,
which have balanced story structure components in each episode, the character’s attempts in
this story occupy a significant portion of the story structure, while initiating events and goals
might be absent in some episodes. Specifically, there are 8 attempts in this story, but only one
initiating event and one goal. Nevertheless, differences in the scoring scheme are unavoidable
due to the differences in story structure. Furthermore, the internal state terms usage was
calculated as the total number of IST tokens, which reference to the MAIN coding scheme.

Unlike the Zhou Narratives Corpus (2008), the story (A3 Airplane) in the Xinjiang
Corpus shares a very similar story structure to MAIN stories. Additionally, the ENNI scoring
schema used in the Xinjiang Corpus (2012) is similar to the MAIN story structure
components scoring scheme. Therefore, the ENNI scoring scheme can be easily adapted to
follow the MAIN schema for consistency purposes in the current study (Appendix 8). A total
of 17 points are included, following the same scoring structure as MAIN. For the Left-behind
Corpus (2022), the original MAIN scoring scheme was applied (Appendix 4).

3.4.4 Macrostructure metrics for comparison

In terms of comparisons between monolingual and bilingual Mandarin-speaking
children or between age groups, the total score of story structure components and internal
state terms were selected as the focuses for comparisons. The reason for selecting story
structure components and internal state terms as macrostructural metrics for cross-corpora
comparison is that these two factors remain relatively stable despite differences in the stories.
In addition to the features of corpora, theoretical reasons are also taken into account when
selecting specific metrics for macrostructural analysis. Regarding the story structure
components, many studies suggest that older children tend to produce more story structure
components (e.g., Castilla-Earls et al., 2015; Lindgren et al., 2023). Therefore, the total score
of story structure components is chosen as one macrostructure measure in the present study to

compare language and age groups. Regarding the internal state terms, it was found in Chen
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and Yan’s (2011) study that Mandarin-English bilingual children tended to use more internal
state terms in their narratives than English-speaking monolingual children, which indicates
that children’s narrative state terms usage might be more sensitive to certain culture which
underpinning the language children acquired. Therefore, the present study aims to compare
monolingual and bilingual children’s internal state terms usage for bilingual children whose
first language is minority language in China and monolingual Mandarin-speaking children.
3.5 Rationale for microstructural analysis

The microstructural analysis focuses on more linguistic aspects of children’s narrative
development. In specific, participants’ narratives would be evaluated through the lens of
productivity, lexical diversity, and syntactic complexity. Analysing microstructural narratives
is particularly important in the present study because none of the three original studies of
these corpora used microstructural analysis. Therefore, this aspect has been left as an
unresearched area.

The total number of words (TNW) and the total number of C-units (TNC) are selected
as two core metrics to measure the productivity of children’s narratives. TNW was selected
because it was one of the most prevalent measurements for productivity in numerous studies
across various languages in this field, which indicates high validity and reliability (e.g., Yang
et al., 2022). Further, the validity of TNW in evaluating productivity was supported by Justice
et al.’s (2006) factor analysis. In addition to TN'W, the total number of C-units was selected as
another measurement for evaluating productivity. C-unit is known as the communication unit
and its basic structure is ‘an independent clause with its modifier’ (Loban, 1976). In addition
to other segmentation units, such as T-units, C-unit was considered a more suitable
segmenting approach in assessing oral Mandarin narratives, which has been tested in previous
studies (e.g., Hao et al., 2018; Yang et al., 2022).

Regarding the measurement of lexical diversity, the Vocabulary Diversity (VocD) and
the Moving-Average (MATTR) were selected as predictors. VocD is one crucial indicator of
lexical diversity in a narrative and could be calculated by CLAN. Compared with the total
number of different words (TNW), VocD was suggested to be more robust and more
appropriate for Mandarin-speaking children (Fan & Xu, 2024; McCarthy & Jarvis, 2007).
Moreover, MATTR was selected to measure children’s narrative expression because it was
found that MATTR could yield stable values that reflect children’s lexical diversity regardless
of the length of the narratives (Zenker & Kyle, 2021).

In terms of syntactic complexity, the mean length of utterance in words (MLUw) was

selected. The MLUw is calculated by the TNW divided by TNU. The reason is that MLUw
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has been extensively researched and used in investigating the complexity of children’s
narratives in various languages, including Mandarin-speaking children (e.g., Hao et al., 2018,
Ranti, 2015). Furthermore, MLUw is regarded as one of the most robust indicators for the
syntactic complexity of children’s narrative development.

Three key components of microstructural narratives will be compared within each
corpus to investigate developmental trajectories for both bilingual and monolingual
participants. However, only lexical diversity and syntactic complexity will be compared
between bilingual and monolingual participants because the length of the stories in each
corpus differs, making comparisons of productivity between corpora meaningless.

3.6 Coding and Reliability

All three corpora provided transcriptions in Chinese characters of all narrative samples
following the Codes for Human Analysis of Transcripts (CHAT) format. These transcriptions
served as the foundation of the coding process, while media (i.e., voice recordings) of the
Zhou Narrative Corpus (2008) and Xinjiang Corpus (2012) served as potential supplements
for coding when necessary.

Regarding the macrostructural analysis, I, as a native Mandarin speaker, served as the
primary coder. The coding followed the standardized scoring schemes developed for the
present study. These scoring schemes were tailored to each specific story, and standardization
was applied to make comparisons between corpora feasible. The logic underpinning these
adjustments for the scoring schemes was discussed in the previous section. By using
standardized scoring schemes, two macrostructural scores were generated for each story: the
total score of story structure components (i.e., maximum of 17 points) and the internal state
terms score.

To ensure the reliability of the coding, a second coder independently scored the
macrostructure of the narratives for all participants. The second coder is also a native
Mandarin speaker and was blinded to the coding results of the first coder to avoid possible
biases. The two coders discussed the inconsistencies between their coding, and some minor
changes were made. The inconsistencies are often related to the identification of goals in
children’s narratives. The two coders discussed why these inconsistencies occurred and
reached a more consensus-based agreement on how to identify goals in children’s narratives.
After all adjustments, inter-rater reliability was calculated for the total score of story structure
components and internal state terms between the two coders. Cohen’s kappa (k) was applied.

The Cohen’s k values for the total score of story structure components (SSC) and internal
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state terms (IST) in all four stories are shown in Table 2. All Cohen’s « values are higher than

0.7, indicating good inter-rater reliability (Field, 2016).

Zhou Narrative Xinjiang Kam
SSC IST SSC IST SSC IST

Cohen's K 0.824 0.744 0.846 0.844 0.773 0.756
Table 2. Cohen’s k Values for Inter-rater Reliability

TNW (Total Number of Words), TNC (Total Number of C-unit), MLUw (Mean
Length of Utterance in Words), MATTR (Moving-Average Type-Token Ratio), and VocD

were selected as microstructural metrics to analyse participants’ narratives. Their narrative
expressions were coded into these five metrics via the Computerized Language Analysis
(CLAN) program. The selection of these metrics was based on their effectiveness and the
features of Mandarin narratives, ensuring the reliability of microstructural analysis in the
present study.

3.7 Analytical approaches

The macrostructural data was obtained by manual coding followed by standardized
scoring schemes, while the microstructural data was directly extracted from three corpora
using CLAN. After data preparation, SPSS and R were utilized as the primary software for
data analysis in this study.

Descriptive statistics were initially performed to provide a general overview of the
data. For instance, the number of participants within each age group for each corpus was
counted. Additionally, the mean and standard deviation of children’s macrostructural and
microstructural narratives were calculated. Visualizations of descriptive data were also
created, such as boxplots of macrostructural metrics and microstructural metrics by language
group and age group.

Beyond the descriptive statistics, inferential statistics were conducted to explore the
research questions. Before running any inferential statistics tests, the assumptions of these
tests were checked. After checking all assumptions of tests and made corresponding
adjustment, inferential tests were conducted.

Regarding RQ1, six MANOVA were conducted to explore the difference between
monolingual and bilingual Mandarin-speaking children in macrostructural narrative and
microstructural narrative within the same age group (i.e., ages 4, 5, & 6). Comparisons were
made within the same age group to investigate the influence of language status on narratives
at similar developmental stages, thus minimizing the effect of age differences. Specifically,

three MANOVAs focused on macrostructural metrics within the same age groups, and the
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other three MANOVAs focused on microstructural metrics within the same age groups. For
each MANCOVA, the independent variable was language (i.e., monolingual or bilingual). The
dependent variables included either macrostructural metrics (i.e., the total score of story
structure components and internal state terms) or microstructural metrics (i.e., MLUw,
MATTR, and VocD). Regarding RQ2, four MANOVA analyses were performed. Two of the
MANOVAs explored whether monolingual children’s macrostructural and microstructural
narratives improved with age. Similarly, the other two MANOVAs were used to examine
whether bilingual children’s narrative expression develops with age. In these MANOVAs, the
independent variable was age, and the dependent variables were either macrostructural or
microstructural metrics. Post-hoc tests were taken out if the MANOVA analyses revealed
significant differences. Bonferroni and Scheffe tests were used for multiple comparisons to
investigate whether narrative differences existed between specific age groups.
3.8 Ethic considerations

The ethics approval for the current study was granted by the Education Departmental
Research Ethics Committee (DREC) at the University of Oxford (Appendix 9). The research
ethics reference is EDUC _C1A 24 093. The data for the current research comprise three
open-access corpora from CHILDES and the Endangered Languages Archive, all of which
received ethical approval in their original studies and have open-access agreements with
CHILDES and the Endangered Languages Archive. All participant information was kept
confidential and none of it is identifiable. Furthermore, these data were used solely for
research purposes and will be stored on a password-protected device (i.e., my laptop) and a
OneDrive account (i.e., my University of Oxford account) for no longer than the research

period.
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Chapter 4: Results

4.1 Overview of Chapter

The present chapter presents the descriptive statistics and inferential statistics used to
answer the research questions. Assumption checks for inferential tests are conducted, and
appropriate adjustments are made.
4.2 Descriptive Statistics

There are two groups of data used in the current study. The first group is used for
microstructural analysis, combining participants from both the Zhou Narrative Corpus and the
Xinjiang Corpus. The Zhou Narrative Corpus consists of monolingual Mandarin-speaking
children, while the Xinjiang Corpus includes bilingual children whose second language is
Mandarin. Several missing values were present in age, MATTR, and VocD. The missing age
values are due to the original authors not providing age information for some participants. The
missing values for MATTR and VocD are due to the language samples not being dense
enough for some participants, making it impossible to extract these metrics using CLAN.
After excluding these missing values, the description of this data group, including the number
of participants by age and language, is shown in Table 3.

Age 3 Age 4 Age 5 Age 6 Total

Monolingual 16 26 26 30 98
Bilingual NA 16 67 82 165
Total 16 42 93 112 263

Table 3. Number of participants by age and language group for microstructural analysis

The second group of data is used for macrostructural analysis. This group consists of a
subsample from the Zhou Narrative Corpus (n = 20), the Xinjiang Corpus (n = 15), and the
‘Left-behind’ Corpus (n = 10), all with macrostructural coding. The combination of
participants from the Xinjiang Corpus and the Left behind Corpus constitutes the bilingual

group in this data set. The description of this data group is shown in Table 4

Age 3 Age 4 Age 5 Age 6 Age 7 Age 8 Age 9 Total

Monolingual 5 5 5 5 NA NA NA 20
Bilingual NA 5 6 6 4 1 3 25
Total 5 10 11 11 4 1 3 45
Table 4. Number of participants by age and language group for macrostructural analysis
TNW TNC MLUw MATTR VocD

Mean SD Mean SD Mean SD Mean SD Mean SD
Monolingual
(n=98) 13393 5546 2570 9.03 530 1.56 0.87 0.06 3228 1355
Bilingual
(n = 165) 235.93 109.45 4437 1954 514 1.10 0.86 0.06 2312 8.66

Table 5. Mean and Standard Deviation of microstructural metrics across language group
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Table 5 provides a general overview of microstructural narrative expressions of
monolingual and bilingual children. For TNW and TNC, Table 3 indicated that bilingual
children produce longer narratives compared with monolingual children. This difference is
likely due to the elicitation materials for bilingual children being much longer than those used
for monolingual children. For MLUw, MATTR, and VocD, monolingual children generally
have higher mean scores than bilingual children. However, the difference in MATTR between

the two groups is very small.

SSC IST
Mean SD Mean SD
Monolingual (n = 20) 6.10 5.21 3.15 3.20
Bilingual (n = 25) 5.08 3.39 2.96 2.47

Table 6. Mean and Standard Deviation of macrostructural metrics across language group

Table 6 reveals an overview of the macrostructural narrative expressions of
monolingual and bilingual children. According to this table, the mean scores of story structure
components and internal state terms are higher for monolingual children compared to
bilingual children.

Box Plot of MLUw by Language and Age
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Figure 4. Boxplot comparison of microstructural metrics by language group and age
Figure 4 shows that monolingual children generally have higher median scores in
MLUw, MATTR, and VocD compared to bilingual children at ages 4, 5, and 6. Across age

groups, both monolingual and bilingual children show developmental progress in MLUw,
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MATTR, and VocD. In general, monolingual children tend to show more consistent increases
with less variability compared to bilingual children.
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Figure 5. Box Plots of macrostructural metrics by Language and Age

Figure 5 indicates that monolingual children generally have higher median SSC (Story
Structure Components) and IST (Internal State Terms) scores compared to bilingual children.
The exception is at age 4, where monolingual and bilingual children have similar median IST
scores. Furthermore, both groups show consistent improvement in SSC and IST across ages.
Monolingual children’s improvement in IST is more pronounced and less variable compared
to bilingual children.

This section represents a preliminary approach to investigating children’s
microstructural and macrostructural narratives, with visualising comparisons based on age and
language groups. In Section 4.4, these comparisons will be explored in greater depth using
inferential tests.

4.3 Assumption Check

4.3.1 Assumption Check for Research Question 1

The first research question aimed to explore whether monolingual and bilingual
Mandarin-speaking children differ in macrostructural and microstructural Mandarin narrative
expression. To answer this research question, six one-way multivariate analyses of variance
(MANOVAs) were selected as potential tests. Before running the assumptions of MANCOVA
were examined using R. The assumptions of one-way MANCOVA are listed below (Filed,

2016).
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- One independent variable needs to be measured at the categorical level and include at
least two categorical groups

- Two or more dependent variables should be continuous variables

- Independence of observations is required

- Alinear relationship between each dependent variable and each group of the independent
variable should be assumed

- Multivariate normality should be present

- Homogeneity of variance is needed

- There should be no multicollinearity

The level of measurement of MANCOVA analysis was met for RQ1 because the
independent variable is language, which contains two categorical groups (i.e., monolingual
and bilingual), Further, the dependent variables are either three microstructural metrics or two
macrostructural metrics, all of which are continuous variables.

The current study met the assumption of the independence of observation. There are
different participants in the two language groups, and the observation of each participant is
independent within the same language group.

To assess the remaining four assumptions, a summary of whether or not they are met
is presented in Table 7. The following methods were used for each assumption check.
Linearity was checked by drawing scatterplot matrices with LOESS lines. Multivariate
normality was verified through multivariate Shapiro-Wilk tests. The homogeneity of variance
was examined using Box’s M-test. Lastly, multicollinearity was assessed by running Pearson

correlations. Detailed outputs for these assumption checks can be found in Appendix 10.

Age DV Linearity Multlva_rlate Homo_genelty Multicollinearity Test

group Normality of variance selected
Microstructure _ 15

Age 4 metrics No p <.001 p =.002 No Pillai’s trace
Macrostructure _ _ Wilks’
metrics No p =0.259 p =0.326 No Lambda

Age5 ~ Microstructure .o p <.001 0 <.001 No Pillais trace
metrics
Macrostructure _ _ Wilks’
metrics No p=0.204 p=0.310 No Lambda

Age 6 Mlcr-ostructure No p <.001 p <.001 No Pillai’s trace
metrics
Macrostructure _ _ Wilks’
metrics No p =0.288 p=0.223 No Lambda

Table 7. Assumption Check for RQ1
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In Table 7, it was shown that linearity was often violated, which reduced the power of
the MANOVA. Regarding multivariate normality, the p-value was found to be less than .001
when the dependent variable was microstructural metrics across all age groups, indicating a
violation of the assumption of multivariate normality. However, the decision was made to
proceed with the MANOVA, as it is relatively robust to violations of multivariate normality
(Field, 2016). Conversely, the assumption of multivariate normality was satisfied when the
dependent variable was macrostructural narratives across the three age groups. When the
dependent variables were the microstructural metrics, the p-value was found to be less
than .05, indicating that the assumption of homogeneity of variance and covariance was not
met. In this case, Pillai’s trace was selected as the appropriate test, because it is the most
robust to violations of homogeneity of variance and covariance among the four popular
MANOVA tests (Field, 2016). For the macrostructural metrics, Box’s M-test revealed that the
assumption of homogeneity of variance and covariance was met. Consequently, Wilks’
Lambda was selected for this analysis. Finally, the table suggests that no multicollinearity was
found.

4.3.2 Assumption Check for Research Question 2

The second research question aimed to explore whether there are age differences in
children’s narrative expression within monolingual and bilingual groups. To address this
question, four MANOVAs were selected as the potential statistical tests. Before conducting
these MANOVAs, the assumptions of MANOVA were examined using R. The criteria for
these assumptions were presented in the previous section. To assess the linearity, multivariate
normality, homogeneity of variance, and multicollinearity, a summary of whether or not they
are met is presented in Table 8. Detailed outputs for these assumption checks can be found in

Appendix 11.

Language DV Linearity Multlva'rlate Homo_genelty Multicollinearity Test
group Normality ~ of variance selected
Monolingual Microstructure No p <.001 p <.001 No Pillai’s
metrics trace
Macrostructure No 0 <.001 0 <.001 No Pillai’s
metrics trace
Bilingual Microstructure No 0 <.001 0 <.001 No Pillai’s
metrics trace
Macrostructure No 0= .158 NAX No Pillai’s
metrics trace

Table 8. Assumption Check for RQ2

*Note: there are one or more levels with fewer observations than variables
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The assumption of the level of measurement was met in RQ2. The independent
variable for RQ2 is age, which is measured at the ordinal level. In the monolingual group, the
independent variable includes four categories: age 3, age 4, age 5, and age 6. In the bilingual
group, the independent variable includes six categories, ranging from age 4 to age 9. As in
RQI, all dependent variables are continuous variables. Further, the independence of
observation was met as well.

According to Table 8, linearity was violated in all cases, indicating that the power of
MANOVA was reduced. The assumption of multivariate normality was met only for the
bilingual group with macrostructural metrics as dependent variables. In other cases,
MANOVA was still conducted because this test is relatively robust to violations of
multivariate normality. Additionally, homogeneity of variance was violated in all cases, so
Pillai’s trace was selected as the appropriate test. Finally, the assumption of no
multicollinearity was satisfied.

4.4 Inferential Statistics
4.4.1 Inferential Statistics for Research Question 1
To explore the differences in microstructural narratives between monolingual and

bilingual children in each age group, three MANOVAs were conducted for ages 4, 5, and 6.

Microstructural

metrics Monolingual (n = 26) Bilingual (n = 16) Between-subjects Effects
Mean SD Mean SD F P Partial n2
MLUw 451 1.24 4.18 1.22 0.71 0.40 0.02
MATTR 0.86 0.05 0.82 0.07 409 0.05 0.09
VocD 31.01 14.73 18.73 1003 861 0.01 0.18

MANOVA F (3, 38) = 2.91, p <.05; Pillai’s Trace = .19, partial n2 = .187

Table 9. Microstructural Metrics of Monolingual and Bilingual Children Aged 4

Based on Table 9, a significant difference between monolingual and bilingual children
aged 4 in microstructural narrative expression was found, F (3, 38) =2.91, p <.05; Pillai’s
Trace = .19, partial n2 = .187. However, the between-subjects effect tests revealed that
monolingual and bilingual children only significantly differed in VocD at age 4, F (1, 40) =
8.61, p <.01, partial n2 = .18, while no significant differences were found in MLUw and
MATTR.
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Microstructural

metrics Monolingual (n = 26) Bilingual (n = 67) Between-subjects Effects
Mean SD Mean SD F P Partial n2
MLUw 5.97 1.37 4.96 111 1357 <.001 0.13
MATTR 0.90 0.04 0.85 0.05 1811 <.001 0.17
VocD 33.92 13.54 21.01 760 33.84 <.001 0.27

MANOVAF (3, 89) = 12.80, p <.001; Pillai’s Trace = .30, partial n2 = .30

Table 10. Microstructural Metrics of Monolingual and Bilingual Children Aged 5

Table 10 revealed that there was a significant difference between monolingual and
bilingual children’s microstructural narratives at age 5, F (3, 89) = 12.80, p <.001; Pillai’s
Trace = .30, partial n2 = .30. In specific, statistical significances were found in all three
microstructural metrics between monolingual and bilingual children at age 5, including
MLUw (F (1,91)=13.57, p <.001, partial n2 = .13), MATTR (F (1, 91) = 18.11, p <.001,
partial n2 =.17), VocD (F (1, 91) = 33.84, p <.001, partial n2 =.27)

Microstructural

metrics Monolingual (n = 30) Bilingual (n = 82) Between-subjects Effects
Mean SD Mean SD F P Partial n2
MLUw 6.18 1.33 5.47 091 10.27 <.001 0.09
MATTR 0.89 0.04 0.88 0.06 1.39 0.24 0.01
VocD 35.94 12.98 25.71 8.48 23.60 <.001 0.18

MANOVA F (3, 108) = 18.01, p <.001; Pillai’s Trace = .33, partial n2 = .33

Table 11. Microstructural Metrics of Monolingual and Bilingual Children Aged 6

Regarding age 6, Table 11 shows that a significant difference between monolingual
and bilingual children in microstructural narrative expression was found, F (3, 108) = 18.01, p
<.001; Pillai’s Trace = .33, partial n2 = .33. Specifically, the between-language-group
differences were found in MLUw (F (1, 110) = 10.27, p < .01, partial n2 =.09) and VocD (F
(1, 110) = 1.39, p <.001, partial n2 = .18), while no significant difference was found in
MATTR (F (1, 110) = 1.39, p = .24, partial n2 = .012).

Macrostructural

metrics Monolingual (n =5) Bilingual (n=5) Between-subjects Effects

Mean SD Mean SD F P Partial n2

Story Structure
Components 7.00 4.00 2.20 2.95 4.66 0.06 0.37
Internal State
Terms 1.80 1.10 2.80 303 048 0.1 0.06
MANOVA F (2, 7)=3.51, p=.09; Wilks' Lambda = .50, partial n2 =.50

Table 12. Macrostructural Metrics of Monolingual and Bilingual Children Aged 4
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Macrostructural

metrics Monolingual (n =5) Bilingual (n = 6) Between-subjects Effects

Mean SD Mean SD F P Partial n2

Story Structure
Components 6.40 5.94 4.33 2.80 0.58 0.47 0.06
Internal State
Terms 3.40 2.88 3.50 3.62 0.00 0.96 0.00
MANOVA F(2, 8)=.69,p=.63; Wilks' Lambda = .89, partial n2 =.11

Table 13 Macrostructural Metrics of Monolingual and Bilingual Children Aged 5

Macrostructural metrics Monolingual (n = 5) Bilingual (n = 6) Between-subjects Effects
Mean SD Mean SD F P Partial n2
Story Structure
Components 10.80 2.28 6.67 4.18 3.88 0.08 0.3(
Internal State Terms 7.40 1.34 3.50 1.87 15.11  0.00 0.6:
MANOVA F (2, 8=7.77,p=.01; Wilks' Lambda = .34, partial n2 =.66

Table 14. Macrostructural Metrics of Monolingual and Bilingual Children Aged 6

Based on Tables 12 to 14, when comparing group differences in macrostructural
narratives within the same age group, a significant difference was found only at age 6
between monolingual and bilingual children, F (2, 8) =7.77, p = .01; Wilks' Lambda = .34,
partial n?> = .66. No statistically significant differences between language groups were found at
ages 4 and 5. For children aged 6, monolingual children used significantly more internal state
terms than bilingual children, F (2, 8) = 15.11, p <.001, partial n? = .63, while there was no
significant difference in the production of story structure components between monolingual
and bilingual children.

4.4.2 Inferential Statistics for Research Question 2

3(n=16) 4 (n =26) 5 (n =26) 6 (n =30) Between-subjects Effects

Mean SD Mean SD Mean SD Mean SD F P Partial n2
TNW 87.00 40.11 116.69 54.08 159.73 48.21 15153 50.33 9.53 <.001 0.23
TNC 2344 9.65 26.19 1040 2781 981 2467 635 0.96 0.41 0.03
MLUw 3.83 1.00 451 124 597 1.37 6.18 1.33 17.78 <.001 0.36
MATTR 0.83 0.08 0.86 0.05 090 0.04 089 0.04 654 <.001 0.17
VocD 24.82 10.05 31.01 1473 33.92 1354 3594 1298 2.68 0.05 0.08

MANOVA F (15, 248.85) = 4.18, p <.001; Pillai’s Trace = .50, partial n2 =.187
Table 15. Microstructural Metrics of Monolingual Children across Age Groups

Table 15 revealed that there was a significant increase in microstructural narrative
expression for monolingual children with age increased, F (15, 248.85) =4.18, p <.001;
Pillai’s Trace = .50, partial n2 =.187. Specifically, significant age effects were found on TNW
(F (3,94)=9.53, p <.001, partial n2 = .23), MLUw (F (3, 94) = 17.78, p < .001, partial n2
=.36), and MATTR (F (3, 94) = 6.55, p <.001, partial n2 = .17). However, no significant age
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effect was found in TNC (F (3, 94) = .96, p <.001, partial n2 = .03) and VocD (F (3, 94) =
2.68, p =.051, partial n2 = .08).

3(n=5) 4(n=5) 5(n=5) 6(n=5) Between-subjects Effects

Mean SD Mean SD Mean SD Mean SD F P Partial n2

SSC 0.20 0.45 7.00 4.00 6.40 594 1080 228 6.80 <.001 0.56
IST 0.00 0.00 1.80 1.10 340 2.88 740 134 17.62 <.001 0.77

MANOVA F (6, 32) = 6.64, p <.001; Pillai’s Trace = 1.109, partial n2 = .55
Table 16. Macrostructural Metrics of Monolingual Children across Age Groups

Similar to microstructural narrative expression, monolingual children’s
macrostructural narrative expression significantly differed across ages, MANOVAF (6, 32) =
6.64, p <.001; Pillai’s Trace = 1.109, partial n2 = .55 (Table 16). Specifically, significant age
effects were found on both story structure components (F (3, 16) = 6.80, p < .01, partial 2
=.56) and internal state term usage (F (3, 16) = 17.62, p <.001, partial n2 =.77).

4 (n =16) 5(n=67) 6 (n=82) Between-subjects Effects

Mean SD Mean SD Mean SD F P Partial n2
TNW 185.94 87.42 22897 103.84 251.37 115.23 2.67 0.07 0.03
TNC 41.69 18.79 44.63 18.94 44.68 20.35 0.17 0.85 0.00
MLUw 4.18 1.22 4.96 1.11 5.47 091 12.26 <.001 0.13
MATTR 0.82 0.07 0.85 0.05 0.88 0.06 8.57 <.001 0.10
VocD 18.73 10.03 21.01 7.60 25.71 8.48 8.38 <.001 0.09

F (10, 318) = 3.34, p <.001; Pillai’s Trace = .19, partial n2 =.095
Table 17. Microstructural Metrics of Bilingual Children across Age Groups

According to table 17, a significant age effect on bilingual children’s microstructural
narrative expression was found, F (10, 318) = 3.34, p <.001; Pillai’s Trace = .19, partial 12
=.095. Specifically, significant age effects were found on MLUw (F (2, 162) = 12.26, p
<.001, partial n2 = .131), MATTR (F (2, 162) = 8.57, p <.001, partial n2 = .096), and VocD
(F (2,162) =8.38, p <.001, partial n2 = .094). However, no significant age effect were on
bilingual children’s TNW (F (2, 162) = 2.67, p <.001, partial n2 =..032) and TNC (F (2, 162)
=.17,p <.001, partial n2 =.002).

Between-subjects

4 (n=5) 5(h=6) 6 (n=6) 7(h=4) 8(h=1) 9(n=3) Effects
Partial
Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD F P n2
220 295 433 280 6.67 418 525 171 11.00 NA 6.00 2.00 208 0.11 0.35
280 3.03 350 362 350 187 275 171 400 NA 100 1.00 048 0.79 0.11

MANOVA F (10, 38) = 1.56, p = .18; Pillai’s Trace = .48, partial n2 = .28

Table 18. Macrostructural Metrics of Bilingual Children across Age Group
According to Table 18, no significant differences were found in bilingual children’s

macrostructural narratives across age group, MANOVA F (10, 38) = 1.56, p = .18; Pillai’s
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Trace = .48, partial n2 = .28. According to the tests of between-subjects effects, bilingual
children’s story structure components and internal state terms did not increase with age.

4.4.3 Comparison of age effects on macrostructural and microstructural
narratives between language groups

Post hoc multiple comparisons were used to examine age effects on the
microstructural and macrostructural narratives of monolingual and bilingual children.
Bonferroni tests were employed when the sample sizes in each age group were relatively
similar, while Scheffe tests were used for unequal sample sizes among age groups.
Additionally, line charts depicting the mean scores of narrative metrics across different age
groups were combined with the results of the post hoc multiple comparisons to illustrate
children's narrative development. Furthermore, comparisons were made between the narrative

developmental processes of monolingual and bilingual children.
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Figure 6. Mean scores of TNW across age groups for monolingual and bilingual children

Figure 6 indicates that the mean scores of TNW generally increase for both
monolingual and bilingual children. Further, this figure shows that bilingual children
produced more words than monolingual children. This is because the story (i.e., elicitation
material) for bilingual children is longer than monolingual children. The Bonferroni tests
indicated significant differences in TNW between monolingual children aged 3 and those
aged 5 and 6. For contiguous age groups, significant differences in TNW for monolingual

children were found between ages 4 and 5, but not between ages 3 and 4 or ages 5 and 6. For



bilingual children, however, no significant difference across ages was found in the Scheffe

test.
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Figure 7. Mean scores of TNC across age groups for monolingual and bilingual children
Figure 7 shows some fluctuations in the mean scores of TNC across ages for
monolingual and bilingual children. However, the post-hoc test did not find significant

differences in TNC across ages for children from both language groups.
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Figure 8. Mean scores of MLUw across age groups for monolingual and bilingual children
Based on Figure 8, monolingual and bilingual children’s MLUw developed with age.
The differences in MLUw between these two groups are relatively small at age 4, while the

differences between groups increased when children at age 5 and 6. This is because
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monolingual children’s MLUw increases dramatically from 4 to 5, while bilingual children
had a slower growth rate in MLUw in this age period. For the MLUw of monolingual
children, significant age effects were observed between children aged 3 and those aged 5 and
6. However, no significant differences were found between two contiguous age groups, age 3
and 4 & age 5 and 6, while the MLUw of monolingual children aged 4 and 5 significantly

differed from each other. For bilingual children, significant age effects in MLUw were found

between all age groups.
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Figure 9. Mean scores of MATTR across age groups for monolingual and bilingual children

Figure 9 illustrates that the monolingual children’s MATTR increased from age 3 to 5,
but it dropped slightly from 5 to 6. For bilingual children, their MATTR increases
consistently. The differences between the two groups are consistent as ages 4 and 5, and the
difference has shortened by age 6. For monolingual children, significant age effects in
MATTR were found only between age 3 and age 5 or 6. For bilingual children, the Scheffe
test indicated that there were significant age differences between those aged 6 and aged 4 or 5.

However, no significant age differences were found between ages 4 and 5.
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Figure 10. Mean scores of MATTR across age groups for monolingual and bilingual children

Figure 10 indicates that the VocD for monolingual children rises steadily, while the
development rate for bilingual children is steeper. The post hoc test indicated that a significant
age effect in monolingual children’s VocD could only be found between age 3 and 6. The post
hoc test revealed that significant age differences in VocD were found between bilingual
children aged 6 and those aged 4 or 5. However, no significant age differences were found

between ages 4 and 5.
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Figure 11. Mean scores of SSC across age groups for monolingual and bilingual children
Figure 11 illustrated that monolingual children’s and bilingual children’s ability to
produce story structure components increased with age with fluctuations. Regarding the

development of monolingual children’s story structure components, a significant age effect
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was found only between ages 3 and 6. For bilingual children, a significant age effect could be

found between age 4 and those aged 6 or 8.
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Figure 12. Mean scores of IST across age groups for monolingual and bilingual children
Figure 12 indicated dramatic increase in monolingual children’s ability in produce
internal state terms with age, while it also showed that bilingual children’s ability. For internal
state term usage, significant age differences were found between ages 3 and 5 or 6, and
between ages 4 and 6. For contiguous age groups, significant age effects on ISTs were found
only between ages 5 and 6. For bilingual children, no significant differences in IST between

age groups was found.
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Chapter 5: Discussion
5.1 Overview of the Chapter

The present chapter aims to discuss and interpret the results to answer two research
questions. The discussion will be carried out based on the previous studies in this field, which
to investigate any connections between the present results to other studies. Following this, the
limitations of the present study will be discussed, and future research suggestions will be
given based on these limitations. Then, the implications of this study will be discussed,
followed by a short conclusion to the whole study.

5.2 Interpretation of Findings

The purpose of this study was to investigate the Mandarin narrative expression of
monolingual Mandarin-speaking children and bilingual children whose second language is
Mandarin. The first research question aimed to examine whether monolingual and bilingual
Mandarin-speaking children differ in macrostructural and microstructural Mandarin narrative
expression within the same age group. The second research question aimed to explore
whether the microstructural and macrostructural narratives of monolingual and bilingual
children increased with age. Following the second research question, a sub-research question
aimed to explore whether the developmental process of narrative expression differs between
monolingual and bilingual children.

For RQ1, it was found that monolingual Mandarin-speaking children significantly
exhibited more advanced microstructural narrative abilities in Mandarin than their bilingual
peers at ages 4, 5, and 6. However, a significant difference in macrostructural performance
was only found at age 6.

The microstructural narrative differences found in the present study are consistent with
Bonifacci et al.’s (2018) study on monolingual and bilingual children who speak Italian and
Hipfner-Boucher et al.’s (2014) study on English-speaking children. A similar pattern was
observed in both the current study of Mandarin-speaking children and previous studies of
monolingual and bilingual children speaking dominant languages, indicating that differences
in microstructural narratives between monolingual and bilingual children are not limited to
Latin-related languages but extend to Mandarin as well.

When examining each age group in detail, significant language group differences in
syntactic complexity (measured by MLUw) were observed at ages 5 and 6, but not at age 4.
This finding contrasts with Bonifacci et al.’s (2018) study, which found no significant
difference in MLU between monolingual and bilingual children (mean age: 4;8). One

potential explanation for this discrepancy is that age might influence differences in syntactic
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complexity between monolingual and bilingual children. The mean age of participants in
Bonifacci et al.’s (2014) study is younger than that of participants in the current study, and the
current study also found no significant difference in MLU between bilingual and monolingual
children at age 4. Future research might need to explore whether MLU differences between
bilingual and monolingual children vary with age.

In addition to syntactic complexity, monolingual children produced Mandarin
narratives with more diverse vocabulary compared to bilingual children. This finding aligns
with Bonifacci et al.’s (2018) and Hipfner-Boucher et al.’s (2014) studies, both of which
found that monolingual children tend to show better lexical diversity than their bilingual
peers. However, the results of the two measures of lexical diversity used in the present study
were not always consistent with each other. At ages 4 and 6, VocD showed significant
differences while MATTR did not. Therefore, the consistency of MATTR and VocD may need
further investigation in future studies. Nevertheless, Fan and Xu’s (2024) study has pointed
out that VocD is more robust and appropriate for Mandarin-speaking children due to its
sensitivity when comparing Mandarin-speaking children’s narrative development. Therefore,
the present study concluded that there were significant differences in Mandarin
microstructural narratives between monolingual and bilingual children when VocD indicated
significant differences.

For macrostructural narrative expression between Mandarin-speaking monolingual
and bilingual children, significant differences were only found at age 6. In other same-age
group comparisons, monolingual and bilingual children showed similar performance in story
structure components and internal state terms. This finding is relatively consistent with many
previous studies (Bonifacci et al., 2018; Hipfner-Boucher et al., 2014) that found bilingual
children tend to show similar macrostructural narrative abilities, which refutes the results of
Vettori et al.’s (2022) study that found bilingual children significantly lag behind their
monolingual peers. The current study observed significant differences in macrostructural
narrative expression only at age 6. This pattern of no differences at younger ages but
significant differences at older ages might be a potential research focus for the future.

For specific macrostructural narrative metrics, story structure components at age 6
were the only metrics where bilingual and monolingual children differed. This finding is
inconsistent with Chen and Yang’s (2011) research, which found that English-Mandarin-
speaking children excelled over monolingual English-speaking children in internal state term
use when additional language and culture had an effect. One possible reason is that the

cultural differences between Chinese and English are more pronounced, thus creating an
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additional effect in macrostructural narratives. However, in the current study, bilingual
children’s two languages are used within China and might share more cultural similarities
with each other than Mandarin-English, so cultural differences might not have played a
significant role in the current study.

For RQ?2, it was found that monolingual Mandarin-speaking children’s microstructural
and macrostructural narrative abilities increased with age, while bilingual children’s
microstructural Mandarin narrative abilities increased with age while no significant age effect
was found for their Macrostructural abilities.

For monolingual children, in specific, significant age effects were found in three key
dimensions of microstructural narratives, including productivity (i.e., measured by TNC),
lexical diversity (i.e., measured by MATTR & VocD), and syntactic complexity (i.e.,
measured by MLUw). This finding is supported by many studies that found age plays an
essential in monolingual children’s microstructural narrative abilities development in all
dimensions (e.g., Liu et al., 2017; Justice et al., 2006; Roth, 2009). In addition to
microstructural narratives, a significant age effect was also found in monolingual Mandarin-
speaking children’s macrostructural narratives, including story structure components and
internal state terms as two key dimensions. This finding is consistent with many previous
research that focused on monolingual Mandarin-speaking children, such as Wang’s (2017) and
Zhang’s (2007) study. Further, this finding is in line with Berman and Slobin’s (2013) study
that found significant age effects on macrostructural narratives across children speaking
Turkish, Spanish, German, English, or Hebrew. Thus, the present study adds further evidence
of Mandarin-speaking monolingual children in Berman and Slobin’s (2013) finding.

For bilingual children, in specific, significant age effects were found in two
dimensions of microstructural narrative abilities, which are lexical diversity (i.e., measured by
MATTR & VocD) and syntactic complexity (i.e., measured by MLUw), while no significant
age differences were found in the productivity (i.e. measured by TNC & TNW) of bilingual
children’s Mandarin narrative expression. This finding is supported by Munoz et al.’s (2003)
study that found Latin-English bilingual children did not produce longer stories with age but
may use more complex grammar and vocabulary in their narratives. In contrast to
microstructural narratives, bilingual children’s macrostructural narratives are not significantly
different across age groups. This finding contradicts MacLeod and Pesco's (2023) longitudinal
study which found that bilingual children whose second language is French increased their
macrostructural narrative abilities in French with age. However, Yang et al.’s (2023) study

with participants aged from 5 to 9 and Fiani et al.’s (2022) study with participants aged from 6
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to 9 suggested that age effect on bilingual children’s macrostructural narrative is less evidence
for the older age group. Therefore, one possible reason for no significant age effect was not
observed in the current study is that older age groups were involved (i.e., from 4 to 9).

The development trajectory of narrative expression for both monolingual and bilingual
children is analysed and compared. For microstructural narrative developmental trajectory,
bilingual children showed a more consistent and stable increase compared to monolingual
children. This is because monolingual children might show more dramatic increase than
bilingual children, which is observed in the developmental trajectory for syntactic complexity
from ages 4 and 5. Moreover, monolingual children might show a slight decrease from age 5
to 6, which was observed in productivity and lexical diversity measured by MATTR.
Nevertheless, these decreases were not significant. In addition to differences, there are some
similarities between monolingual and bilingual children’s microstructural narrative
development trajectory. For instance, it was found that concessive development might not be
necessary between every consecutive age group, but rather significant differences are more
likely to be found between two age groups with larger distances. This lack of significant
difference between consecutive groups is similar to Mékinen and colleagues' (2014) study
which did not find significant age effect on syntactic complexity across concessive age groups
for Finnish-speaking children and Westerveld et al.’s (2004) which did not find a significant
difference in productivity for children aged between 4 and 5. Regarding the differences
between monolingual and bilingual children with age across age groups, it was found that the
differences in lexical diversity are not stable across age, where monolingual and bilingual
children showed resemble performance at age 4, while the differences dramatically
strengthened at ages 5 and 6. Regarding the macrostructural narrative development trajectory,
monolingual and bilingual children showed different patterns. Even though both monolingual
children’s and bilingual children’s narrative abilities around story structure components
increase in fluctuation, monolingual children could produce more story structure components
than their bilingual peers. Furthermore, monolingual children’s usage of internal state terms
consistently developed over time, while no significant age effect was found on bilingual
children’s internal state term usage.

5.3 Limitations of the present study

One limitation of the present study is that age, as one of the most important factors, is
treated as an ordinal variable rather than a continuous variable due to the constrained
information provided by the corpus. As a result, a substantial amount of information related to

age is lost, which may reduce the power of the statistical analysis.
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Another limitation is that this study is based on secondary research analysis, meaning
that the research design is limited to the available corpora. Consequently, some factors that
might influence the relationship between children’s language group and their narrative
expression cannot be controlled. For instance, socioeconomic status (SES), a core factor
influencing children’s language development, cannot be controlled in this study because the
original corpora did not provide or measure SES. However, it should be acknowledged that
SES differences between the three corpora might exist. The Zhou Narrative Corpus involves
participants whose parents received higher education and live in Shanghai, one of the most
developed cities in China, while the Left-behind Corpus recruited participants from a village
with limited economic development. The Xinjiang Corpus balanced SES by recruiting
participants from both rural and urban areas in Xinjiang Province. These SES differences
among participants might influence the study results. In addition to limited control over some
confounding variables, another constraint of using the three corpora is the limited sample size
within groups, most apparent in the Left-behind Corpus (2022). There are only 10 participants
in total, with one age group (age 8) having only one participant. The limited sample size and
small number of participants in specific age groups reduce both the generalizability to a wider
group of the same age and the power of the statistical tests.

Furthermore, the limited capacity constrained the data that could be processed. For
macrostructural coding, due to limitations of time and capacity, only subsamples of the
corpora could be processed. Even though the subsamples were randomly selected, the limited
sample size within each age group constrains the generalizability of the results.

5.4 Future Research

The future research suggestions are based on the current limitations and findings of
this study. One suggestion is to increase the capacity for coding macrostructural narratives to
better understand the narratives of monolingual and bilingual children. More researchers or
additional help from others might be needed in this project to code more narratives from a
larger sample size. The current research is limited by time and individual capacity, so the
macrostructural narrative analysis might not be representative enough. This limitation could
be easily mitigated by increasing capacity.

Another recommendation is to collect more relevant data. One benefit of collecting
more detailed data is the ability to control for other possible factors that influence the
relationship between language groups (i.e., monolingual and bilingual) and narrative
expression, such as children’s gender and family SES. Additionally, using more precise levels

of measurement could include more information, thereby increasing the power of data
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analysis. This is particularly applicable to age, which is treated as an ordinal variable in this
study. If age could be measured in both years and months in future research, as a continuous
variable, the development of monolingual and bilingual children could be explored in more

detail with more appropriate statistical analysis methods.

In addition, the macrostructural metrics could be reevaluated and tested in future
studies. In the current study, inconsistencies between microstructural metrics existed,
increasing the difficulty of interpreting results. Future research should test which metrics are
more reliable for Mandarin-speaking children. Furthermore, using factor analysis and latent
variable analysis to explore the relationships between variables is also important to enhance
the validity of the research.

5.5 Contribution & Implications

Despite the limitations and constraints, the current study contributes to the research
field in exploring monolingual and bilingual children’s narratives. The current research uses
three reliable corpora to analyse the macrostructural and macrostructural narrative of
Mandarin-speaking monolingual children and bilingual children whose second language is
Mandarin. Three important contributions of this study are the involvement of age, usage of a
large sample size, and focus on Mandarin narratives. One limitation of the previous research
in this field is that age as a factor always is treated as a control factor and not many studies
compare same-age group differences and developmental trajectory when comparing
monolingual and bilingual children’s narratives. Therefore, the current study contributes to
this field by treating age as one important variable, which tries to explore the developmental
trajectory differences in the narrative between monolingual and bilingual children. In
addition, compared to many previous studies that involved no more than 100 participants, the
current study embraces a larger sample size via secondary data analysis to increase reliability.
Further, most studies that compared the narrative differences between bilingual and
monolingual children focused on English or Latin-related languages as the research focus.
The importance of this study is it chose Mandarin narrative as the research focus which
further contributes to the field of bilingual and monolingual children narrative development.

The findings of this study could give an overall picture of differences in Mandarin
narratives of Mandarin-speaking monolingual children and bilingual children whose second
language is Mandarin. Therefore, paves the way for future studies which also interested in this
field. In addition to implicating the theoretical contribution and research implication, the

current study might be able to be used to inform in-class practices to offer more support to



bilingual children who might not show similar performance as their monolingual peers.

Offering more resources and support is needed and important.

63



64

References

August, D. & Shanahan, T. (2006). Developing literacy in second-language learners. Report of
the National Literacy Panel on Language-Minority Children and Youth. Mahwah, NJ:
Lawrence Erlbaum.

Beaudoin, M. N., Moersch, M., & Evare, B. S. (2016). The effectiveness of narrative therapy
with children's social and emotional skill development: an empirical study of 813
problem-solving stories. Journal of Systemic Therapies, 35(3), 42-59.
https://doi.org/10.1521/jsyt.2016.35.3.42

Berman, R. A., & Slobin, D. L. (Eds.). (2013). Relating events in narrative: A c rosslinguistic
developmental study. Psychology Press.

Bishop, D., & Donlan, C. (2005). The role of syntax in encoding and recall of pictorial
narratives: Evidence from specific language impairment. British Journal of
Developmental Psychology, 23(1), 25-46. https://doi.org/10.1348/026151004X20685

Bohnacker, U., Lindgren, J., & Oztekin, B. (2022). Storytelling in bilingual Turkish-Swedish

children: Effects of language, age and exposure on narrative macrostructure. Linguistic

Approaches to Bilingualism, 12(4), 413—445. https://doi.org/10.1075/1ab.20057.boh

Bonifacci, P., Barbieri, M., Tomassini, M., & Roch, M. (2018). In few words: Linguistic gap
but adequate narrative structure in preschool bilingual children. Journal of Child
Language, 45(1), 120-147. https://doi.org/10.1017/S0305000917000149

Boyce, L. K., Innocenti, M. S., Roggman, L. A., Norman, V. K. J., & Ortiz, E. (2010). Telling

Stories and Making Books: Evidence for an Intervention to Help Parents in Migrant

Head Start Families Support Their Children’s Language and Literacy. Early Education

and Development, 21(3), 343-371. https://doi.org/10.1080/10409281003631142
Bretherton, 1., Oppenheim, D., Buchsbaum, H., & Emde, R. N. (1990). The MacArthur story

stem battery. Unpublished manuscript.

Carmiol, A. M., & Sparks, A. (2014). Narrative development across cultural contexts.
Pragmatic development in first language acquisition, 10, 279-296.

Castilla-Earls, A., Petersen, D., Spencer, T., & Hammer, K. (2015). Narrative Development in
Monolingual Spanish-Speaking Preschool Children. Early Education and Development,
26(8), 1166—1186. https://doi.org/10.1080/10409289.2015.1027623

Chen, L., & Yan, R. (2011). Development and use of English evaluative expressions in
narratives of Chinese—English bilinguals. Bilingualism: Language and Cognition, 14(4),
570-578. doi:10.1017/S1366728910000362



65

Covington, M. A., & McFall, J. E. (2010). Cutting the gordian knot: The movingaverage
type—token ratio (MATTR). Journal of Quantitative Linguistics, 17(2), 94—100.
https://doi.org/10.1080/09296171003643098

Curenton, S. M. (2010). Narratives as Learning Tools to Promote School Readiness. Early
Education and Development, 21(3), 287-292.
https://doi.org/10.1080/10409289.2010.485532

Curenton, S. M., & Lucas, T. D. (2007). Assessing young children's oral narrative skills.
Assessment in emergent literacy. San Diego: Plural Publishing Inc, 377-432.

Dasinger, L., & Toupin, C. (2013). The development of relative clause functions in narrative.
In Relating events in narrative (pp. 457-514). Psychology Press.

Dickinson, D. K. (2011). Teachers’ language practices and academic outcomes of preschool
children. Science, 333, 964-967. https://doi.org/10.1126/science.1204526.

Ding, W., Wu, M, Ye, Z., & He, W. (2024). Narrative Development of Mandarin-Speaking

Children in Grades 2—5 at a Mainland Chinese Primary School. Reading & Writing
Quarterly, 40(1), 54—68. https://doi.org/10.1080/10573569.2023.2165204

Fan, Z., & Xu, J. (2024). Assessing Narrative Microstructure in Mandarin-Speaking School-
Age Children. Language, Speech, and Hearing Services in Schools, 55(1), 199-216.
https://doi.org/10.1044/2023 L.SHSS-23-00021

Fiani, R., Henry, G., & Prévost, P. (2020). Narrative comprehension in Lebanese Arabic-
French bilingual children. In U. Bohnacker & N. Gagarina (Eds.), Developing Narrative
Comprehension: Multilingual Assessment Instrument for Narratives (pp. 32—60). John
Benjamins. https://doi.org/10.1075/sibil.61.02fia

Field, A. (2016). Discovering statistics using IBM SPSS statistics. Sage publications limited.

Fiorentino, L., & Howe, N. (2004). Language Competence, Narrative Ability, and School
Readiness in Low-Income Preschool Children. Canadian Journal of Behavioural
Science/Revue canadienne des sciences du comportement, 36(4), 280-294.

https://doi.org/10.1037/h0087237

Florit, E., Roch, M., & Levorato, M. C. (2014). Listening text comprehension in preschoolers:
A longitudinal study on the role of semantic components. Reading and Writing, 27, 793-
817. https://link.springimer.com/article/10.1007/s11145-013-9464-1

Gagarina, N., Klop, D., Kunnari, S., Tantele, K., Vélimaa, T., Bal¢itiniené, 1., Bohnacker, U.,
& Walters, J. (2015). 9 .Assessment of Narrative Abilities in Bilingual Children. In S.
Armon-Lotem, J. de Jong, & N. Meir (Eds.), Assessing Multilingual Children (pp. 243—
276). Multilingual Matters. https://doi.org/10.21832/9781783093137-011




66

Gagarina, N., Klop, D., Tsimpli, I. M., & Walters, J. (2016). Narrative abilities in bilingual
children. Applied Psycholinguistics, 37(1), 11-17.
https://doi.org/10.1017/S0142716415000399

Granger, S. (2010). Comparable and translation corpora in cross-linguistic research. Design,
analysis and applications. Journal of Shanghai Jiaotong University, 2(1), 14-21.

https://sites.uclouvain.be/cecl/archives/Granger Crosslinguistic_research.pdf

Grazzani, 1. and Ornaghi, V. (2012) How do use and comprehension of mental-state language
relate to theory of mind in middle childhood? Cognitive Development 27, 99—11.
https://doi.org/10.1016/j.cogdev.2012.03.002

Hao, Y., Sheng, L., Zhang, Y., Jiang, F., De Villiers, J., Lee, W., & Liu, X. L. (2018). A

narrative evaluation of Mandarin-speaking children with language impairment. Journal
of Speech, Language, and Hearing Research, 61(2), 345-359.
https://doi.org/10.1044/2017 JSLHR-L-16-0367

Heilmann, J., Miller, J. F., Nockerts, A., & Dunaway, C. (2010). Properties of the narrative

scoring scheme using narrative retells in young school-age children. American Journal of
Speech-Language Pathology, 19(2), 154—166. https://doi.org/10.1044/1058-
0360(2009/08-0024)

Hipfner-Boucher, K., Milburn, T., Weitzman, E., Greenberg, J., Pelletier, J., & Girolametto, L.

(2015). Narrative abilities in subgroups of English language learners and monolingual
peers. International Journal of Bilingualism, 19(6), 677-
692. https://doi.org/10.1177/136700691453433

Hunt, K. W. (1966). Recent measures in syntactic development. Elementary English, 43(7),
732-739. https://www.]jstor.org/stable/41386067
Hunt, K. W. (1970). Syntactic maturity in school children and adults. Monographs of the

Society for Research in Child Development, 35(1), 1-67. https://doi.
Org/10.2307/1165818

Justice, L. M., Bowles, R. P., Kaderavek, J. N., Ukrainetz, T. A., & al, et. (2006). The Index of
Narrative Microstructure: A Clinical Tool for Analyzing School-Age Children’s
Narrative Performances. American Journal of Speech - Language Pathology, 15(2), 177—
191. https://doi.org/10.1044/1058-0360(2006/017)

Justice, L. M., Bowles, R., Pence, K., & Gosse, C. (2010). A scalable tool for assessing

children's language abilities within a narrative context: The NAP (Narrative Assessment
Protocol). Early Childhood Research Quarterly, 25(2), 218-234.
https://doi.org/10.1016/j.ecresq.2009.11.002




67

Justice, L. M., Pullen, P. C., & Pence, K. (2008). Influence of verbal and nonverbal references
to print on preschoolers' visual attention to print during storybook reading.
Developmental Psychology, 44(3), 855-866. https://doi.org/10.1037/0012-
1649.44.3.855.

Kallay, J. E., & Redford, M. A. (2021). Clause-initial AND usage in a cross-sectional and

longitudinal corpus of school-age children's narratives. Journal of Child Language,
48(1), 88-109. doi:10.1017/S0305000920000197

Karlsen, J., Geva, E., & Lyster, S. A. (2016). Cognitive, linguistic, and contextual factors in
Norwegian second language learner's narrative production. Applied Psycholinguistics,
37(5), 1117-1145. doi:10.1017/S014271641500051X

Karmiloff, K., & Karmiloff—-Smith, A. (2001). Pathways to language from fetus to adolescent.
Harvard University Press.

Kosutar, S., Kramari¢, M., & Hrzica, G. (2022). The relationship between narrative
microstructure and macrostructure: Differences between six- and eight-year-olds.
Psychology of Language and Communication, 26(1), 126—153.
https://doi.org/10.2478/plc-2022-0007

Labov, W. (1972). Sociolinguistic patterns. Oxford: Blackwell.

LeFevre, J. A. (2001). Storybook reading and parent teaching: links to language and literacy
development. New Directions for Child & Adolescent Development, 2001(92), 39-52.

Lever, R., & Sénéchal, M. (2011). Discussing stories: On how a dialogic reading intervention
improves kindergartners’ oral narrative construction. Journal of experimental child
psychology, 108(1), 1-24. https://doi.org/10.1016/j.jecp.2010.07.002

Li, L. & Zhou, J. (2011). Preschool Children's Development of Reading Comprehension of

Picture Storybook: from a perspective of multimodel meaning making. Doctor's
Dissertation. East China Normal University. Shanghai, China.

Lindgren, J., and Bohnacker, U. (2022). How do age, language, narrative task, language
proficiency and exposure affect narrative macrostructure in German-Swedish bilingual
children aged 4 to 6? Linguist. Approaches Biling. 12, 479-508. doi:
10.1075/1ab.20020.lin

Lindgren, J., Tselekidou, F., & Gagarina, N. (2023). Acquisition of narrative macrostructure:
A comprehensive overview of results from the Multilingual Assessment Instrument for
Narratives. ZAS Papers in Linguistics, 65, 111-132.
https://doi.org/10.21248/zaspil.65.2023.623




68

Lindsey, K. A., Manis, F. R., & Bailey, C. E. (2003). Prediction of first-grade reading in
Spanish-speaking English-language learners. Journal of educational psychology, 95(3),
482. https://doi.org/10.1037/0022-0663.95.3.482

Liu, Y., Skibbe, L. E., & Bowles, R. P. (2017). 3-5 sui er han yu er tong xu shi neng li fa zhan
de shi yan yan jiu. [An Experimental Study of the Narrative Ability of 3—5-Year-Old
Chinese Children.] Chinese Journal of Special Education, 11, 92— 96.

Loban, W. (1976). Language development: Kindergarten through grade twelve (Research
Report No. 18). National Council of Teachers of English. https://
files.eric.ed.gov/fulltext/ED128818.pdf

Lorusso, M.L., Galli, R., Libera, L., Gagliardi, C., Borgatti, R. and Hollebrandse, B. (2007)
Indicators of theory of mind in narrative production: A comparison between individuals
with genetic syndromes and typically developing children. Clinical Linguistics and
Phonetics 21 (1), 37-53. https://doi.org/10.1080/02699200600565871

MacLeod, A. A., & Pesco, D. (2023). Narratives by bilingual children: a tale of strengths and

growth during kindergarten. International Journal of Bilingual Education and
Bilingualism, 26(7), 891-903. https://doi.org/10.1080/13670050.2022.2132107
Maikinen, L., Loukusa, S., Nieminen, L., Leinonen, E., & Kunnari, S. (2014). The

development of narrative productivity, syntactic complexity, referential cohesion and
event content in four- to eight-year-old Finnish children. First Language, 34(1), 24-42.
https://doi.org/10.1177/0142723713511000

Malvern, D. D., & Richards, B. J. (1997). A new measure of lexical diversity. British Studies
in Applied Linguistics, 12, 58-71.

Malvern, D., Richards, B., Chipere, N., & Duran, P. (2004). Lexical diversity and language

development: Quantification and assessment. Palgrave MacMillan.
https://doi.oreg/10.1057/9780230511804

McCarthy, P. M., & Jarvis, S. (2007). VocD: A theoretical and empirical evaluation. Language
Testing, 24(4), 459-488. https://doi.org/10.1177/0265532207080767

Munoz, M. L., Gillam, R. B., Pena, E. D., & Gulley-Faehnle, A. (2003). Measures of

language development in fictional narratives of Latino children. Language, Speech &
Hearing Services in Schools, 34(4), 332-342.

Muioz, M. L., Gillam, R. B., Pefia, E. D., & Gulley-Faehnle, A. (2003). Measures of
language development in fictional narratives of Latino children.

https://doi.org/10.1044/0161-1461(2003/027)




69

National Early Literacy Panel. (2008). Developing early literacy. Washington, D. C.: National
Institute for Literacy.

Nippold, M.A., Ward-Lonergan, J.M. and Fanning, J.L. (2005) Persuasive writing in children,
adolescents, and adults: A study of syntactic, semantic, and pragmatic development.
Language, Speech, and Hearing Services in Schools, 36 (2), 125-138.
https://doi.org/10.1044/0161-1461(2005/012)

Nippold, M.A., Ward-Lonergan, J.M. and Fanning, J.L. (2005) Persuasive writing in children,
adolescents, and adults: A study of syntactic, semantic, and pragmatic development.
Language, Speech, and Hearing Services in Schools, 36 (2), 125—
138.https://doi.org/10.1044/0161-1461(2005/012)

Oakhill, J., & Cain, K. (2007). Issues of causality in children’s reading comprehension.
Reading comprehension strategies: Theories, interventions, and technologies, 47-71.

Ortega, L. (2003). Syntactic complexity measures and their relationship to L2 proficiency: A
research synthesis of college-level L2 writing. Applied linguistics, 24(4), 492-518.
https://doi.org/10.1093/applin/24.4.492

Piasta, S. B., Groom, L. J., Khan, K. S., Skibbe, L. E., & Bowles, R. P. (2018). Young

children’s narrative skill: concurrent and predictive associations with emergent literacy
and early word reading skills. Reading and Writing, 31, 1479-1498.
https://doi.org/10.1007/s11145-018-9844-7

Ranti, A. (2015). Mean length utterance of children morphological development. In
Proceedings of the 1st National Conference on English Language Teaching, 96-109.

Roch, M., Florit, E., and Levorato, C. (2016). Narrative competence of Italian—English
bilingual children between 5 and 7 years. Appl. Psycholinguist. 37, 49—67. doi:
10.1017/S0142716415000417

Roth, F. P. (2009). Children’s early narratives. Emergent literacy and language development,
153-191.

Roth, F. P., Speece, D. L., & Cooper, D. H. (2002). A longitudinal analysis of the connection
between oral language and early reading. The Journal of Educational Research, 95(5),

259-272. https://doi.org/10.1080/00220670209596600.

Sah, W. H. (2011). Emotion expressions and knowledge of story structure: A study of
mandarin-speaking children's narrative development. Taiwan Journal of Linguistics,

9(2), 67-109. DOI: 10.6519/TJL/2011/9(2).2



70

Sénéchal, M., & LeFevre, J. A. (2002). Parental involvement in the development of children’s
reading skill: A five-year longitudinal study. Child development, 73(2), 445-460.
https://doi.org/10.1111/1467-8624.00417

Sénéchal, M., & LeFevre, J. A. (2014). Continuity and change in the home literacy

environment as predictors of growth in vocabulary and reading. Child development,
85(4), 1552-1568. https://doi.org/10.1111/cdev.12222.
Sheng, L., Shi, H., Wang, D., Hao, Y., & Zheng, L. (2020). Narrative production in Mandarin-

speaking children: Effects of language ability and elicitation method. Journal of Speech,
Language, and Hearing Research, 63(3), 774-792. DOI:10.1044/2019 JSLHR-19-
00087

Trabasso, T., & Nickels, M. (1992). The development of goal plans of action in the narration
of a picture story. Discourse processes, 15(3), 249-275.
https://doi.org/10.1080/01638539209544812

Uccelli, P., & Paez M. M. (2007). Narrative and Vocabulary Development of Bilingual

Children From Kindergarten to First Grade: Developmental Changes and Associations
Among English and Spanish Skills. Language, Speech, and Hearing Services in Schools,
38(3), 225-236. https://doi.org/10.1044/0161-1461(2007/024)

Vettori, G., Bigozzi, L., Incognito, O., & Pinto, A. G. (2022). Relationship between oral

narrative and vocabulary skills among bilingual language-minority children and their
monolingual peers in primary school. International Journal of Bilingualism,

13670069221089064. https://doi.org/10.1177/13670069221089064

Wang, H. (2017). 5-6 sui you er xu shi neng li fa zhan te dian ji qi yu yan ying xiang yin su
yan jiu. [Features and Influencial Factors of 5—6 year-old Children's narrative
development.] (Master), Shanxi Normal University, Shanxi. Available from DNKI
Chinese Database

Wellman, R. L., Lewis, B. A., Freebairn, L. A., Avrich, A. A., Hansen, A. J., & Stein, C. M.
(2011). Narrative ability of children with speech sound disorders and the prediction of
later literacy skills. Language, Speech, and Hearing Services in Schools, 42, 561-579.
https://doi.org/10.1044/0161-1461(2011/10-0038)

Westby, C. E. (2005). Assessing and remediating text comprehension problems. Language
and reading disabilities, 3, 163-224.

Westerveld, M. F., Gillon, G. T., & Miller, J. F. (2004). Spoken language samples of New
Zealand children in conversation and narration. Advances in Speech Language

Pathology, 6(4), 195-208. https://doi.org/10.1080/14417040400010140




71

Whitehurst, G. J., & Lonigan, C. J. (1998). Child development and emergent literacy. Child
development, 69(3), 848-872. https://doi.org/10.1111/].1467-8624.1998.tb06247.x
Wu, J., Ying, H., & Zhu, M. (1984). You er kan tu shuo hua de te dian. [Characteristics of

young children talking about pictures.] Psychological Science, 5, 6—12.

Xinjiang Corpus (2012) Doi:10.21415/T5NP64
https://childes.talkbank.org/access/Chinese/Mandarin/Xinjiang.html

Yang W., Chan, A., and Gagarina., N. (2022). Narratives in left-behind Kam-Mandarin

bilingual children. Endangered Languages Archive.
Handle: http://hdl.handle.net/2196/25909¢90-7p3a-4898-5444-ul5z7p41763r.
Yang, J., Kim, J. H., Tuomainen, O., & Xu Rattanasone, N. (2022). Bilingual Mandarin-

English preschoolers’ spoken narrative skills and contributing factors: A remote online
story-retell study. Frontiers in Psychology, 13, 797602.

Yu, G. (2009). Lexical diversity in writing and speaking task performances. Applied
Linguistics, 31(2), 236-259. https://doi.org/10.1093/applin/amp024

Zenker, F., Kyle, K., 2021. Investigating minimum text lengths for lexical diversity indices.

Assessing Writing 47. https://doi.org/10.1016/1.asw.2020.100505.

Zhang, H. (2007) Xue qgian er tong kan tu xu shi shun xu neng li yan jiu. [The temporality
competence of preschool children in frog story.] (Master), East China Normal University,
Shanghai. Available from CNKI Chinese Database

Zhou, J., & Zhang, Y. (2020). The computerized child language analysis: Building a non-
standardized child language measuring system based on Chinese language development
corpus. Studies in Preschool Education, 6, 72—84.https://doi-org.ezproxy-
prd.bodleian.ox.ac.uk/10.13861/j.cnki.sece.2020.06.010

Zhou, J., Li, C., Du, L., Wang, F., Chen, S., & Zhang, L. (2014). The Development of

Mandarin Acquisition of Uygur Children in Bilingual Preschools in Xinjiang. Journal of
East China Normal University Education Sciences, 1, 11-19. DOI:10.16382/j.cnki.1000-
5560.2014.01.011

Zhou, M. (2022). Monolingual and Bilingual Narrative Production and Comprehension
across Cultures (Doctoral dissertation, Doctoral dissertation, Trinity College Dublin.
School of Linguistic Speech & Comm Sci. CLCS).

Zhu, Z. R., & Li, Z. Q. (1987). On the structural elements and the development stage of
students’ writing ability. Educational Review, 4,33-37.



Appendix 1
The very hungry caterpillar £F 11 EE H

The figure originally presented here cannot be made freely available via ORA
because of copyright.

72



The figure originally presented here cannot be made freely available via ORA
because of copyright.

73



The figure originally presented here cannot be made freely available via ORA because of
copyright.

The very hungry caterpillar (English Version)

74



75

By Eric Carle

In the light of the moon a little egg lay on a leaf.

One Sunday morning the warm sun came up and — pop! - out of the egg came a tiny
and very hungry caterpillar.

He started to look from some food.

On Monday, he ate through one apple. But he was still hungry.

He started to look for some food.

On Tuesday, he ate through two pears, but he was still hungry.

He started to look for some food.

On Wednesday, he ate through three plums, but he was still hungry.

He started to look for some food.

On Thursday, he ate through four strawberries, but he was still hungry.

On Friday, he ate through five oranges, but he was still hungry.

On Saturday, he ate through one piece of chocolate cake, one ice-cream cone, one
pickle, one slice of Swiss cheese, one slice of salami, one lollipop, one piece of cherry pie,
one sausage, one cupcake, and one slice of watermelon.

That night he had a stomachache!

The next day was Sunday again. The caterpillar ate through one nice green leaf, and
after that he felt much better.

Now he wasn’t hungry anymore — and he wasn’t a little caterpillar anymore. He was a
big, fat caterpillar.

He built a small house, called a cocoon, around himself. He stayed inside for more
than two weeks. Then he nibbled a hole in the cocoon, pushed his way out and ...

He was a beautiful butterfly!
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Appendix 2
PRt EmEER HHTH AERE
P5 & AR Hr o NN
P6 FEH K JIE H >R SN SAR
P7 EER ¥R KM # 1z i
P8 EEHR B Iz i
P9 EEHR BT Hz (£ ﬂ
P10 ESESY g Az (£i3
P11 EER BT "z iR
BER TG ERE UKLk
2w mik R | &
FigI
P13 EEH HT "z i
P14 EEHR M & B E WM B | XK
P15 Bk A% 1k e

Page Number |Picture Elements

IEvent Actions

Character States

P5 Egg, Moonlight, Leaf Lay Jlittle
Tiny and very
P6 Caterpillar, Sun Came hungry
P7 Caterpillar, Apple, Sun  |Look for, ate Hungry
P8 Caterpillar, Pear Ate Hungry
P9 Caterpillar, Plum Ate Hungry
P10 Caterpillar, Strawberry  |Ate Hungry
P11 Caterpillar, Orange Ate Hungry
Caterpillar, Chocolate
Cake, Ice Cream, Pickle,
Cheese, Sausage,
P12 [Lollipop, Cherry Pie, Ate Stomachache




Sausage, Cupcake,
\Watermelon

P13 Caterpillar, Leaf Ate Felt much better
IBuilt, Stay inside, Nibbled,

P14 Caterpillar, Cocoon pushed his way out Fat and Big

P15 Butterfly \Was Beautiful
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Appendix 3
Cat Dog

The figure originally presented here cannot be made freely available via ORA
because of copyright.

Baby goat

The figure originally presented here cannot be made freely available via ORA
because of copyright.

Baby bird

The figure originally presented here cannot be made freely available via ORA
because of copyright.
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Appendix 4
Cat in English

Pictures 1/ 2: One day there was a playful cat who saw a yellow butterfly sitting on a
bush. He leaped forward because he wanted to catch it. Meanwhile, a cheerful boy was
coming back from fishing with a bucket and a ball in his hands. He looked at the cat chasing
the butterfly.

Pictures 3/ 4: The butterfly flew away quickly and the cat fell into the bush. He hurt
himself and was very angry. The boy was so startled that the ball fell out of his hand. When he
saw his ball rolling into the water, he cried: ”Oh no, there goes my ball!”. He was sad and
wanted to get his ball back. Meanwhile, the cat noticed the boy’s bucket and thought: “I want
to grab a fish.”

Pictures 5/ 6: At the same time the boy began pulling his ball out of the water with his
fishing rod. He did not notice that the cat was grabbing a fish. In the end, the cat was very
pleased to eat such a tasty fish and the boy was happy to have his ball back.

Cat in Mandarin

K 1/2: 5K, HRAGH/NEE ) — R AL e 5N B, B E
A, WEedh ridd. EAONE, AT S ZNINY 7 amEsk. f—R
FHAERAIIN, I R PEER. B2/ LB,

) 3/4; U IRBUR GGE T . VIS T IR, NGB T BN AR
i, MR BRI T T, 0T LSRG T . B RIRRIE TR, Bk
Meensy L BREERF AR 0, ARSI BR . XANEHE, ADNEEE R 7B
fi, AR AR g

K 5/6: [AIIN, AN 55 20T 06 F B AU ER VOK LRk ik E 2/ M B4
BT kM. wJa, DRI 1RSSR, 1 5 S ] R ER, B
FHRIF Lo
Dog in English

Pictures 1/ 2: One day there was a playful dog who saw a grey mouse sitting near a
tree. He leaped forward because he wanted to catch it. Meanwhile, a cheerful boy was coming
back from shopping with a bag and a balloon in his hands. He looked at the dog chasing the
mouse.

Pictures 3/ 4: The mouse ran away quickly and the dog bumped into the tree. He hurt
himself and was very angry. The boy was so startled that the balloon slipped out of his hand.
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When he saw his balloon flying into the tree, he cried: “Oh no, there goes my balloon!” He
was sad and wanted to get his balloon back. Meanwhile, the dog noticed the boy’s bag and
thought: “I want to grab a sausage.”

Pictures 5/ 6: At the same time, the boy began pulling his balloon out of the tree. He
did not notice that the dog was grabbing a sausage. In the end, the dog was very pleased to eat
such a tasty sausage and the boy was happy to have his balloon back.

Dog in Mandarin

K 172: H—R, HREIH/MIE 2] — R EOH)ZE BARE— BRI R, 8
FAEBRAZZR, wimedh ridE. EARE, AT 5ZNINIEE 7 2R 00 [EK .
fi— RFRBEMWIE, Fi— AFEENR. MEI/IMYIEEEZ R .

K 3/4: Z BARPU B 1o MO TIVE, A0S TR B BRRIRE,
WARAES . BEMRIT T T, BT ERABRSG GET . ARSI CE TR E, 5t
RAYzeng L R ER AR G0, AR RERER . XAEHE, MIERR] 75
B T, O RAE A

Kl 5/6: [E]IE, JIEAN 5 EZIC BB b A0 A Bk ok Mgt SR M B & &
BT —WREW. &5, MMIRENHIZ TIRSEREE T, S 7 Ab RS
K, WAFRIF O
Baby Birds in English

Pictures 1/ 2: One day there was a mother bird who saw that her baby birds were
hungry. She flew away because she wanted to find food for them. A hungry cat saw that the
mother bird was flying away and meowed: “Mmm, nice, what do I see here in the nest?”

Pictures 3/ 4: The mother bird came back with a big worm for her children, but she did
not see the cat. She was happy about the juicy worm for her babies. Meanwhile the mean cat
started climbing up the tree because he wanted to catch a baby bird. He grabbed one of the
baby birds. A brave dog that was passing by saw that the birds were in great danger. He
decided to stop the cat and save them.

Pictures 5/ 6: He said to the cat: ‘Leave the baby birds alone’. And then he grabbed the
cat’s tail and pulled him down. The cat let go of the baby bird and the dog chased him away.

The dog was very glad that he could save the birds, and the cat was still hungry.
Baby Birds in Mandarin

1720 —R, SIBIEERNNSE T, T2 CRRIbEREY. YURE/N G F 2
S0 GEUR, WAl M KT, BRASEREKRITHA? 7
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K 3/4: SUILIIE — 2 KT RER T, MR & . (HR2MEHFE SN, X
I, X R R ITLRICHS, ERIE NS AIUE 7 — RN, — 247 5
HH NIRRT, EHUER N RERUNS.

B 5/6: ARSI <TBOT /NS, SRJEABIIUE /MR E, e N T
B ANEBOT 1/NS, SRJE/NIEEEH 7 /N MR NS, ERE . DR
JeiE IR o
Baby Goats in English

Pictures 1/ 2: One day there was a mother goat who saw that her baby goat had fallen
into the water and that it was scared. She jumped into the water because she wanted to save it.
A hungry fox saw that the mother goat was in the water and growled: ‘Mmm, nice, what do |
see here on the grass?’

Pictures 3/ 4: The mother goat pushed the baby goat out of the water, but she did not
see the fox. She was glad that her baby did not drown. Meanwhile the mean fox jumped
forward because he wanted to catch the other baby goat. He grabbed the baby goat. A brave
bird that was flying by saw that the baby goat was in great danger. He decided to stop the fox
and save the baby goat.

Pictures 5/ 6: The bird said to the fox: “Leave the baby goat alone”. And then he flew
down and bit the fox’s tail. The fox let go of the baby goat and the bird chased him away. The
bird was very happy that he could save the baby goat, and the fox was still hungry.

Baby Goats in Mandarin

B 1/2: — R, FWENNERIDKE 7. NEREW, FOEERKE £
Eo —HUURRIVEER] T, el <Mk, BHRAEFM R Ma?

B 3/4: RN EHE R TR, BARE . HEABERAEIIVE. FK, A
BN A BT 425, BESUEAIZER /N F JUEIUE 7. —ABHPNSE
2T, EHREE T RERUNE.

K 5/6: AINSRNE: “TIOT/NE", RJEE TR R TV EE. I BT
T/NE, RE/NSIEERE 7. DR TN, EIREM. ERIVHEISRE R,



Scoring sheet for Cat in English

A. Story Structure

83

Examples of correct responses’ Score
A1l. Time and/ or place reference, e.qg. once upon a time/one |0 1 2?2
Setting day/ long ago... _
by a lake/ at the lake/ at the river bank/ by the water/ by
the shore/ in a meadow...
Episode 1: Cat (Episode characters: cat and butterfly)
A2. IST as Cat was playful/ curious 0 1
initiating | Cat saw a butterfly
event
A3. Cat wanted to catch/ get/ chase the butterfly/ play withthe | 0 1
Goal butterfly
(In order) to + VERB (catch, get, play)
A4. Cat jumped forward/ up 0 1
Attempt | Cat chased/ started to chase
Cat tried to + VERB (catch, get, grab, take)
A5. Cat fell into the bush/ did not get the butterfly/ was not 0 1
Outcome | quick enough
Butterfly escaped/ flew away/ was too quick
A6. IST as Cat was disappointed/ angry/ hurt 0 1
reaction | Butterfly was happy/ glad
Episode 2: Boy (Episode character: boy)
A7. IST as Boy was sad/ unhappy/ worried about his ball 0 1
initiating | Boy saw the ball in the water
event
A8. Goal Boy decided/ wanted to get his ball back/ 0 1
(In order) to + VERB (get)
A9. Attempt | Boy waslis pulling/ tried to pull the ball out of the water 0 1
A10. o Boy got/had his ball back/ again 0 1
utcome
The ball was saved
A11. IST as Boy was glad/ happy/ pleased/ satisfied/ relieved (to 0 1
reaction | get/have his ball back)
Episode 3: Cat (Episode character: cat)
A12. IST as Cat was hungry/ curious/ keen on the fish 0 1
initiating | Cat noticed/ saw the fish
event
A13. Goal Cat wanted/ decided to get/ grab/ eat/ have/ steal the fish | 0 1
(In order) to + VERB (eat, get)
A14. Cat was/is grabbing/pulling/ taking/ stealing the fish 01
A Cat grabs/ pulls/takes the fish (out of the bucket)/ reached
Uempt 1 for the fish
Cat tried to + VERB (get, take)




B. Structural complexity

MNumber of AQ

Number of single G

Number of GA [/ GO

. Mumber of GAO
sequences {without A or O) sequences sequences
B1. B2. B3. B4.

C. Internal State Terms (IST)

C1. | Total number of IST in tokens. IST include:

plan;

Perceptual state terms e.g. see, hear, feel, smell;

Consciousness terms e.g. alive, awake, asleep;

Physiological state terms e.qg. thirsty, hungry, tired, sore, hurt(ing);
Emotion terms e.g. sad, happy, glad, angry, worried, disappointed, afraid, scared,
proud, brave, (feel) safe, pleased, surprised;

Mental verbs e.g. want, think, know, forget, decide, believe, wonder, have/ make a

Linguistic verbs/ verbs of saying/ telling e.qg. say, call, shout, wam, ask.
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Score sheet for Cat in Mandarin

A. HELEH
IEHRERTER Pig
A1l. B iE) A/ E s, . MR/ E—R JIBAET... [0 1 22
B | FEAAE L K i B
FH—F Wl PR B
A2. | IST{E | IVl ide/ tF%F 0 1
FEF
s | M B R
A3. NI AE(EE) [/ 1530 B 7 AN ET] 0 1
H 5 CAT) Z+3hial (52, B3, B)
A4, AN AT il BE 0 1
AR B/ TR
Tl
NI 2l FEshiE) R B3], IEL, &3
AS. NI BT BN A R A R i g 0 1
s Wt BkET/ RET/ KRT
AB6. e N e WA ] 0 1
IST {E
NEG | W BT/
S
H R, B (FE. B
A7. | ISTHE | B# 1RG0/ AT/ HOMrE EREREKE | 0 1
REAE | T
i
A8. P e/ B E) [FEEHBEK 0 1
U ot s s
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A9. 1 | B b WE JEERNOK LR ok 0 1
A10. B ERITHAES RmES 0 1
gL | BRMEERR T
A1 | ISTE | B REe/ Jho/ Wt/e /e (ARER | 0 1
RER | THRRED
J R
HEE W CHE DD
A12. N R L 0 1
IST f£
NEHEAE | NI IR R R ANz
G
A13. VA RURE (2 SEAT/NE/E M ) 0 1
Hiz | CRT)Z+5ha (05, &)
A14, NI AT/ T/ET /MamT & 01
. NI R ORI PV BT Hk) (R
A gt
AN FEalZeEhiel N 2D
A15. | @ |V ERI T/ BRT M 0 1
A16. | IST{E | Vi BRI/ w2/ B8/ Ao/ R A 0 1
REE|T
A17. B/ 1T 43
B. &= &1
1T R-5 T8 DR . _
3 FALE bR GRATR | BT /B R4 5 o
MARIE | ey oot | resimmmn | BT R
BINE:)
BI. B2. B3. B4.
C. HEERAIE (1ST)
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Score sheet for Dog in English

A. Story Structure

Examples of correct responses® Score
A1, Time and/ or place reference, e.qg. once upon atime/ | 0 1 27
Setting one day/ long ago...
in a forest/ in a park/ in a meadow/ in a field/ by a
tree/ near a tree/ by the road
Episode 1: Dog (Episode characters. dog and mouse)
A2. IST as Dog was playful/ curious 0 1
initiating Dog saw a mouse
event
A3. Dog wanted to catch/ get/ chase the mouse/ play 0 1
Goal with the mouse
(In order) to + VERB (catch, get, play with)
A4. Dog jumped forward/ up 0 1
Attempt Dog chased/ started to chase
Dog tried to + VERB (catch, get, grab, take)
A5. Dog bumped his head/ bumped into the tree/ didnot | 0 1
Outcome get the mouse/ was not quick enough
Mouse escaped/ ran behind the tree/ mouse was too
quick
A6. IST as Dog was disappointed/ angry/ hurt 0 1
reaction Mouse was happy/ glad/ relieved
Episode 2: Boy (Episode character: boy)
AT7. IST as Boy was sad/ unhappy/ worried about his balloon 0 1
initiating Boy saw the balloon in the tree
event
A8. Goal Boy decided/ wanted to get his balloon back 0 1
(In order) to + VERB (get) back
A9, Boy was/is pulling/ tried to pull the balloon down 1
Attempt from _the tree
Boy jumped after the balloon/ reached for (the
balloon)/ was/is climbing (the tree)
A10. ST Boy got his balloon back/ again 0 1
Balloon was saved
A11. IST as Boy was glad/ happy/ satisfied/ pleased/ relieved (to | 0 1
reaction get/have his balloon back)
Episode 3: Dog (Episode character: doq)
A12. IST as Dog saw/ noticed the sausages (in the bag) 0 1
initiating Dog was hungry/ curious/ keen on the sausages
event
A13. Dog wanted/ decided to get/ grab/ eat/ have/ steal 0 1
Goal the sausages
(In order) to + VERB (eat, get)
A14. Dog waslis grabbing/pulling/ taking/ stealing the 0 1
sausages
Attempt Dog grabs/pulls/takes the sausages (out of the bag)/
reached for the sausages
Dog tried to + VERB (get, take)
A15. ol Dog ate/ got the sausages 0 1
A16. IST as Dog was satisfied/ glad/ pleased/ happy/ not hungry | 0 1
reaction (any more)
A17.
Total score out of 17:
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Score sheet for Dog in Mandarin

A. RS
IEME R H] ¥
Al B (e A/l s, Elhn: ANET/ B — R/ AR A LLRT ... 012

285 PERRMR/ 2 BEl/ oM /4 55/

F—F: P G P ERD

A2. AN BB WA 0 1
STESEN o w81
FFih
A3. AN AR CE) [$8 B3] 8 IR ZR)Y [IRE R 0 1
H #x CNT) F+3hiA . B3, BeEsD
Ad. AN N O N 0 1
AN EIBTTIRIE
TR
A Fid+shia . BEL 7. )
AS. AN FEE] T S/ A FIR R E B At 0 1

g | EROBET/ MERETE T/ ZRART

A6. N R RS Z A 0 1

IST {E A% )G

RS L ARIFA B3 T

FH: BB BB FE)

AT7. BAZ ARG AT O R0 ) S BR 0 1

STISEI s g snecoppeen
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- SERMERR T
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Score sheet for Baby Birds in English

A. Story Structure

Examples of correct responses’’

Score

Time and/ or place reference, e.g. once upon a time/ one
day/ long ago...

01 2%

Total score out of 17:

Al. Setting in a forest/ in a meadow/ in a garden/ in a field/ in a bird's
nest/ up a tree
Episode 1: Mother/ Bird (Episode characters: mother bird and baby birds
Baby birds were hungry/ wanted food/ cried for food/ 0 1
IST as
A2. | initiating | 2sked for food :
<Mother/ Bird/ Parent, etc.> saw that baby birds were
event
hungry/ wanted food
Mother bird wanted to feed baby birds/ to catch/ bring/ 0 1
A3. Goal get/ find food/ worms
(In order) to + VERB (get food)
Mother bird flew away/ went away/ looked for food/ was 0 1
Ad. Attempt | fetching food
Mother bird tried to + VERB (get food)
Mother bird got/ caught/ brought/ came back with food/ a 0 1
AS. Outcome | worm/ fed the babies
Baby birds got food/ a worm
IST as Mother bird was happy/ satisfied/ pleased 0 1
AB. reaction Baby birds were happy/ satisfied/ pleased/ not hungry any
more
Episode 2: Cat (Episode characters: cat and baby bird(s))
IST as Cat saw mother flying away/ saw that baby birds were all 0 1
AT. initiating | alone/ saw that there was food
event Cat was hungry/ thought “yummy”
A8 Goal Cat wanted to eat/ catch/ kill baby bird/-s 0 1
) (In order) to + VERB (eat, catch, kill, get)
Cat was/ is climbing up the tree 0 1
AS. Attempt | Cat tried to reach/ get baby bird
Cat climbed/ jumped up (the tree)
Cat grabbed/ got baby bird 0 1
A10. | Qutcome Cat gearly.l’aln’?ost + VYERB (caught, got)
A11 IST as Cat was happy 0 1
i reaction | Bird/-s was/ were scared/ crying/ screaming with pain
Episode 3: Dog (episode characters. dog, cat and baby bird(s))
IST as Dog saw that the bird was in danger/ saw that cat caught/ 0 1
A12. initiating | got the bird
event Bird/-s was/were in danger
Dog decided/ wanted to stop the cat 0 1
Al3. Goal bDi?dg(_gt]acidedI wanted to help/ protect/ save/ rescue the
(In order) to + VERB (stop, rescue, help)
Dog wasl/is pulling/ dragging the cat down/ biting/ attacking | 0 1
the cat/ grabbing the cat's tail
A14. Attempt | Dog tried to + VERB (pull, drag, get down)
Dog pulled/ dragged the cat down/ bit/ attacked the cat/
grabbed the cat's tail
Dog chased the cat (away)/ scared the cat off/ away 0 1
A15. | Outcome | Cat let go of the baby bird/ ran away
Bird/-s was/ were saved/ rescued
Dog was relieved/ happy/ proud (to have saved/ rescued 0 1
the baby bird)
A16 IST as Cat was angry/ disappointed/ feeling bad/ mad/ scared/ in
’ reaction | pain/ cat's tail hurt
Bird/-s was/ were relieved/ happy/ safe
Mother bird was relieved/ happy
A17.
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Score sheet for Baby birds in Mandarin

1 B (o] s 4] 3
Al | B BE]. Mo, fitn: RAMBACAT/ | 0 1
— ¥/ M. ..
TERRbRE /it |k / fERE /
1 S48 (A E B RS )
A2. | IST 5| % | 284G 0 1
HF HERADGIRT / BEGHR
/]\f_‘!J
LA
A3. | B# fotg RSN, M/ R/ EFE |0 1
B
M. | 1T3h o XET /ET / EREYT 0 1
A5. | &8 oun 4R /AN B TR UFEL | 0 1
TEET: BTG
N R THT /7Y
A6. | IST ¥ | 24310 RENM /EE 0 1
AEIRE | NS REN R RRT
W2 I (HGAY: DHFPE)
AT. | IST 51 | /M BRSEEGET/ HRADAY |0 1
REHF |HOESHB/ERT Y
AR RS ADEROKT /) KR
A
A8. | H#x NI Rz RTE 0 1
A9. | {TEh A RRLETHR/SEETH/ EEFEE |0 1
g
A10. | 5% AN BT WHE T A 0 1
All. [IST & | /MH TR&% 0 1
AERN | DY REN
W 3: hE (HFAH: NG, HEFAGEE)
Al2. [IST 51 | /M BRADSHBEER / ABIET | 0 1
rEFE |G
Al3. | B#x AN g /BEEN: F/oW |0 1
iy / 730/ #h g
Ald. | 4T3h AR R /TR BT /2| 0 1
ifi TR IE T AR EER
AlS. |48 N JEANRERERL T /RS T 0 1
NS BOF T /hNS/ BT
’]‘-r-YJ T
Al6. [IST ¥ | /M # 7T —0OK / M2/l 0 1
AER | D RER/ KB
NG B/ mMNERT
AlT. BEa Gtk 174
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Score sheet for Baby Goats

A. Story Structure

Examples of correct responses’'®

Score

Al.

Setting

Time and/ or place reference, e.g. once upon a time/
one day/ long ago...

in a forest/ in a meadow/ in a field/ by a lake/ at the
lake/ at the pond

01 27

Episode 1: Mother/ Goat (episode characters: baby goat and mother/ goat)

A2.

Baby goat was scared/ in danger/ needed help/ cried
(for help)/ called the mother

IST as initiating <Mother/ Goat/ Parent, etc.> saw that the baby goat

event

was scared/ in danger/ drowning/ couldn’t swim
<Mother/ Goat/ Parent, etc.> was worried about the
baby goat in the water

0 1

A3.

Goal

Mother goat wanted to help the baby/ to save/ rescue
the baby/ to push the baby out of the water/ to get it
out of the water

(In order) to + VERB (rescue, help) the baby

A4,

Attempt

Mother goat ran/ went into the water
Mother goat is pushing/ helping
Mother goat tried to + VERB (help, push)

AS.

Qutcome

Mother goat pushed the baby out of the water/ saved/
rescued/ helped the baby out
Baby goat was saved/ out of the water

A6.

IST as
reaction

Mother goat was happy/ relieved
Baby goat was relieved/ satisfied/ happy/ glad/ not
scared any more

Episode 2: Fox (episode characters: fox and baby goat)

A7.

IST as
initiating
event

Fox saw mother looking away/ saw that the baby was
alone/ saw that there was food
Fox was hungry/ thought “yummy”

A8.

Goal

Fox wanted to eat/ catch/ kill the baby goat
(In order) to + VERB (eat, catch, get, kill)

A9.

Attempt

Fox jumped up/ out/ jumped towards the baby goat
Fox tried to reach/ grab/ catch the baby goat

A10.

QOutcome

Fox got/ grabbed/ caught the baby goat
Fox nearly/almost + VERB (got, caught)

A11.

IST as
reaction

Fox was happy
Baby goat was scared/ crying/ screaming with pain

Episode 3: Bird (episode characters: bird, fox and baby goat)

A12.

IST as

initiating event

<Bird, Crow, etc.> saw that the goat was in danger/
saw that the fox caught/ got the goat
Baby goat was in danger

A13.

Goal

Bird decided/ wanted to stop the fox 0 1
Bird decided/ wanted to help/ protect/ save the baby
goat

(In order) to + VERB (stop, rescue, help)

A14.

Attempt

Bird was/is biting/ dragging the fox's tail/ the fox 0 1
Bird bit/ dragged/ got the fox’s tail/ attacked the fox
Bird tried to + VERB (get fox off)

A15.

Qutcome

Bird chased the fox (away)/ scared the fox off/ away 0 1
Fox let go of the baby goat/ ran away
Baby goat was saved/ rescued

A16.

IST as
reaction

Bird was relieved/ happy/ proud (to have saved/ 0 1
rescued the baby goat)

Fox was angry/ disappointed/ feeling bad/ mad/
scared/ in pain/ fox’s tail hurt

Baby goat/ -s was/were relieved/ happy/ safe
Mother goat was relieved/ happy

A17.

Total score out of 17:
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Score sheet for Baby Goats in Mandarin
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A. SR
IEFERup e SiEi!
A1. g | PHRR/ERM, s AR/ A — K/ AN AR [ 0127
” A IR BT LANE LR
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! INE BT EET
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SN AN ARG R RO B AT
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Appendix 5
Al: Ball
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The figure originally presented here cannot be made freely available via ORA
because of copyright.




A2-Diving board

The figure originally presented here cannot be made freely available via ORA
because of copyright.
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A3-Airplane
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The figure originally presented here cannot be made freely available via ORA
because of copyright.




The figure originally presented here cannot be made freely available via ORA
because of copyright.

98



Appendix 6
Score sheet for Al
SG Unit Acceptable [child need only have one alternative per unit to get Score
credit for that unit]
Character 1 | giraffe / male / boy (or any type of animal such as horse) o 1
[not acceptable: pronoun]
Character 2 | elephant/ female / girl (or any type of animal such as cow) o 1
[not pronoun]
Setting swimming pool o 1
had a ball / playing with ball / want to play ball
Initiating ball goes in water/pool/sand/mud o 2
Event ball is in water
they see a ball
Internal one [ both want to get ball o 1
Response elephant says, e.qg., “look what happened,” "what am | going to do?”
Elephant upset / sad
[not: he/shefthey want to go swimming]
Internal Plan | giraffe decides to / thinks he will get the ball o 1
Attempt giraffe jumps in pool / swims toward ball / tries to get ball o 2
[not. giraffe swimming (without goal); giraffe falls in water]
Outcome giraffe gets ball / gives ball to elephant o 2
[not: elephant gives ball to giraffe, unless it is noted as unexpected, e.g.,
‘but instead, Elephant gets it and gives it to him’]
Reaction of | giraffe is happy / proud / smiles o 1
Giraffe giraffe says “You're welcome”
giraffe’s teeth are chattering / giraffe is cold/wet
Reaction of | elephantis happy / is grateful / says thank you o 1
Elephant elephant hugs the ball [not: holds/has the ball]
Reaction “they” are happy/in love 0o 1
both or [code only as replacement for Reaction of Character 1 or 2; there should
unknown not be more than 2 reactions total]
Total raw score:
Standard Score:
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Score sheet for A2
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unknown

SG Unit Acceptable [child need only have one alternative per unit to get credit | Score
for that unitf
Character 1 giraffe / male / boy (or any type of animal such as horse) [not acceptable: | 0 1
pronoun]|
Character 2 elephant / female / girl (or any type of animal such as cow) [not 0 1
acceptable: pronoun|
Setting swimming pool 01
no running allowed / going swimming / diving
Initiating Event E starts to run towards diving board/ running/ going too fast 02
Internal response E wants to go diving/ wants to dive/ wants to play in the water 0 1
Internal plan E decides to / thinks she will run / swim 01
Attempt E runs / goes fast 02
Qutcome E falls / gets hurt/ bumps knee 02
Reaction of Elephant | E sad / cries / upset / holds her knee 0 1
Reaction of Giraffe G is scared/ worried/ goes to help 0 1
Reaction both/ “they” are unhappy / sad / upset [code only as a replacement for Reaction | 0 1
unknown of Character 1 or 2; there should not be more than 2 reactions total]
Character 3 (C3) lifeguard / other elephant / other male / her father / her brother 01
Initiating event C3 shows up/comes over/ G sees C3/ C3 sees that E is hurt / asks what 0 2
happened
Internal response E/G hopes C3 can help/ C3 wants to help 0 1
Internal plan Lifeguard decides/wants to help 01
Attempt C3 tries to put Band-Aid on / puts Band-Aid on 02
Qutcome E gets help / feels better / has a Band-Aid / sits on bench 02
Reaction C1 G is relieved / happy / says “you’re all better”™ encourages 01
Reaction C2 E feels better / not hurt / not sad / stares at Band-Aid 01
Reaction C3 C3 is pleased / happy / proud / takes E to bench/ encourages 0 1
Reaction of both/ “they” are happy / say “thank you™ 0 1
unknown
Initiating Event C3 points to no running sign 0n 2
Internal response C3 wants E to follow rules / doesn’t want her to get hurt/ wants to help 01
Internal Plan (3 decides to explain rules 0 1
Attempt C3 explains rules / tells E “no running” 02
Outcome E understands / listens / knows rules 02
Reaction of E E nervous / worried / sorry / says sorry 01
Reaction of C3 C3 is upset / angry / stern 0 1
Reaction of both/ “they” are worried / upset / angry / sorry 01

Total Score:




Score Sheet for A3
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SG Unit Acceptable [child need only have one alternative per unit | Score
to get credit for that unit]

Character 1 giraffe / male / boy (or any type of animal such as horse) 0 1
(not acceptable: pronoun)

Character 2 elephant / female / girl (or any type of animal such as cow) 0 1
[not pronoun]

Setting at swimming pool / going swimming / are playing 0 1
has/is holding airplane / one asks other to play

Initiating Event G playing with airplane/making airplane fly 0 2
G shows/gives E his airplane

Internal Response | E wants / is interested in airplane 0o 1

Internal Plan E decides to take airplane 0o 1

Attempt E takes airplane / zooms airplane around / makes airplane fly |0 2
/ G gives E a turn

Outcome airplane falls in pool / E throws plane in pool 0 2

Reaction of Giraffe | G angry/yells/stares at plane 0 1

Reaction of E feels bad/embarrassed/scared / E stares at plane/says 0 1

Elephant oops

Reaction - “they” are unhappy 0 1

both/unknown [code only as replacement for Reaction of Character 1 or 2;
there should not be more than 2 reactions total]

Character 3 (C3) lifeguard / other elephant /other male / her father / her 0o 1
brother

Initiating Event C3 shows up/comes over / E sees C3 / C3 sees plane in 0 2
water / C3 asks what happened

Internal Response | E/G hopes C3 can help / C3 wants to help 0o 1




Internal Plan E/G decides to ask for help/explains what happened /asks | 0
C3 to get plane / lifeguard decides to try
NOT: E talks to C3 (without specifying what about)
Attemnpt C3 tries to get plane / reaches for plane 0
Outcome C3 can't reach plane / plane was too far/sinking 0
Reaction C1 G upset / sad / worried / cries / stares at plane 0
Reaction C2 E upset / feels bad / feels guilty / looks sheepish / 0
apologizes
Reaction C3 C3 disappointed / shrugs / says he can't reach it 0
Reaction of “they" are disappointed/feels bad 0
both/unknown [code only as replacement for Reaction of another
character; there should not be more than 3 reactions total]
Character 4 (C4) other lifeguard / other elephant / other female / her mother/ | 0
her sister /other person
Initiating Event C4 comes over / has net 0
Internal Response | C4 wants to help / knows how to get plane / offers to help 0
Internal Plan C4 decides to try / has idea / says she will get it 0
E/G/C3 asks C4 to get it
Attempt* C4 reaches for plane / is going to get it / tries to get it 0
C4 gets plane
Outcome™* C4 gives plane to G / G has plane 0
Reaction of Giraffe | G happy / amazed / excited / hugs plane / says thanks 0
Reaction of E happy / relieved / feels better / says thanks 0
Elephant 1
Reaction C4 fernale lifeguard relieved / pleased 0
Reaction of “they" are happy/excited / say thanks 0
both/unknown [code only as replacement for Reaction of another
character; there should not be more than 3 reactions total]
Total score:
Standard Score:
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*For this story and this episode, either her attempt to get the plane or her actually getting it
qualify as the Attempt, while the Outcome is her giving the plane to the giraffe, because the goal
of the episode is to get the plane back to the giraffe.



Appendix 7

Score sheet for The Very Hungry Caterpillor in English
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The Very Hungry Caterpillar

Examples of correct responses Score
Time and/or place reference, e.g. one day/once upon a time/
SS1 | Setting in the light of the moon/lay on a leaf 012
Initiating A caterpillar came out of the egg
SS2 | event Caterpillar was hungry 01
SS3 | Goal Caterpillar wanted to look for some food 01
SS4 | Attempt Caterpillar ate through one apple 01
SS5 | Attempt Caterpillar ate through two pears 01
SS6 | Attempt Caterpillar ate through three plums 01
SS7 | Attempt Caterpillar ate through four strawberries 01
SS8 | Attempt Caterpillar ate through five oranges 01
Caterpillar ate through one piece of chocolate cake, one ice-
cream cone, one pickle, one slice of Swiss cheese, one slice
of salami, one lollipop, one piece of cherry pie, one
SS9 | Attempt sausage, one cupcake, and one slice of watermelon 01
IST as
SS10 | reaction Caterpillar felt sick 01
SS11 | Attempt Caterpillar ate through one nice green leaf 01
SS12 | Outcome Caterpillar became a big, fat caterpillar 01
IST as Caterpillar was not hungry anymore
SS13 | reaction Caterpillar was happy 01
SS14 | Attempt Caterpillar built a cocoon around himself 01
SS15 | Outcome Caterpillar became a butterfly 01
IST as
SS16 | reaction Caterpillar (now butterfly) was beautiful and happy 01

Total score out of 17




Score sheet for The Very Hungry Caterpillor in Mandarin

Uk B R
1B [ B B5
SS1 | s | WAL Hugs. @l —K /7 MEI AR i B 012
IST 5]
K —HEEHR
SS2 | HM | MWEREICT HkIE IR 01
Ss3 | Hir | BER BERLLKTERIZ/ITEREY 01
SS4 | 1T8h | BEH T AR 01
SS5 | 173 | BEH 2T AR 01
SS6 | fT3h | BEHR BT =AFET 01
SS7 | 1T3h | BEH W T IUANERE 01
Ss8 | 1Tl | BER T HMET 01
FBEBH 02T —HI5 5 I ERE — AR R — SRR
— Pl —BUKE — IR — PR — % F — A
SS9 | 173 | A ERAEAT— PR 01
IST &
NG
SS10 | v BB H A TFUR AW TSGR 0
SS11 | 178 | BEHR BT —HMHTF 0
SS12 | &5 | BER BT —RXKRXIEKEERIAZKRT 0
IST &
RE | BER AT TR T
SS13 | M EER BRI 0
SS14 | 178 | BEHR &7 —Aa/NEF HE AR 0
SS15 | 4R | BEH AR T 0
IST %
NG
SS16 | M WG AR AR T e B 01

iS¥
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Appendix 8

Score sheet for A3-Airplane under standardarization
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A3-Airplane
Examples of correct responses Score
SS1 | Setting Time and or place reference: e.g., one day/once upon a time/ swimming pool |0 1 2
Initiating Giraffe is playing with airplane/making airplane fly
SS2 | event Giraffes shows Elephant his airplane 01
SS3 | Goal Elephant wants/decides to take airplane 01
Elephant takes airplane / zooms airplane around / makes airplane fly / Giraffe
SS4 | Attempt gives Elephant a turn 01
SS5 | Outcome Airplane falls in pool / E throws plane in pool 01
G angrylyells/stares at plane
IST as E feels bad/embarrassed/scared / E stares at plane/says
SS6 | reaction oops" 01
Initiating Lifeguard shows up/comes over / Lifeguard sees plane in
SS7 | Event water / Lifeguard asks what happened 01
Elephant and/or giraffe hope lifeguard can help
SS8 | Goal Lifeguard wants to help 01
SS9 | Attempt Lifeguard tries to get plane / reaches for plane 01
SS10 | Outcome Lifeguard can’t reach plane / plane was too far/sinking 01
Giraffe is upset / sad / worried / cries / stares at plane
Elephant upset / feels bad / feels guilty / looks sheepish /
IST as apologizes
SS11 | reaction Lifeguard disappointed / shrugs / says he can’t reach 01
Initiating
SS12 | Event other lifeguard/other elephant comes over / has net 01
SS13 | Goal Other lifeguard wants to help/ decides to try / has idea 01
SS14 | Attempt Other lifeguard reaches for plane / is going to get it / tries to get it 01
SS15 | Outcome Other lifeguard gets plane /gives plane to Giraffe /Giraffe has plane 01
IST as Giraffe happy / amazed / excited / hugs plane / says thanks
SS16 | reaction Elephant happy / relieved / feels better / says thanks 01

Total score out of 17




Score sheet for A3-Airplane under standardarization in Mandarin

A3-Airplane
N HEES N 355
SS1 | it | WAL Hu: Bltn, H—RAR AR A LLRTHE T ikt 55 012
IST
1k | K&E IEEDLRHLAL P EK
SS2 | HME | K mKRRERAE AL 0
SS3 | Hbr | K% AR/ PeEE 2=/50 KL 0
K& 3] 7 KHUBE CHLUAL EHL KR
SS4 | 478 | KIE LS T RR 01
KL PR
SS5 | R | KB A/ B TREL vk 01
IST
*
alEl KR SR A SIIRIT % HLE
SS6 | N KG B M52 o/ AT 2 AL < mE g 01
IST
51K
SS7 | FF | RE R HBUGE R RIE BIK B RHU R R AE T A A 01
KRGS K B A EH R RRETE T
SS8 | HAx | RA i AEEHT
SS9 | 1T3h | AR WEEE R WIUMHTFLEZ L
AR AR EHL
SS10 | 5 | KMl Kim/IEFE R UL 01
IST
* KFARE M5 OB SN T 35 K HLE
Rl | RS M AN IR B N K SR N T 7 B
SS11 | M AR KRB )E A F 01
IST
51K
SS12 | HHfE | HARAERIA R KGR EdRIFHEEN 0
SS13 | Hix | S— A AIET g 28 T 0
SS14 | 178 | A—ARAER MFEEE WUELZZAEE 0
AR R R RHUAE LA K S0
SS15 | &5 | K =R ED T AL 01
IST
*
Rl | KEE BT O MR A U
SS16 | M KR FFORA T — VB G728 T 5 5t 01
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Appendix 9

CUREC Approval

Gary Snapper <gary.snapper@education.ox.ac.uk>
JA— 2024/3/417:31

¥tk A:Yucheng Liu <yucheng.liu@wolfson.ox.ac.uk>
#i%:Ernesto Roque-Gutierrez <ernesto.roque-gutierrez@education.ox.ac.uk>;Student CUREC
<student.curec@education.ox.ac.uk>

[ 1 MEF(130 KB)
Yucheng Liu CUREC Approval.pdf;

Dear Yucheng,
Research ethics approval

Research title: Investigating the narrative and lexical diversity of Mandarin-speaking monolingual and
bilingual children: a corpus-based approach

Research ethics reference: EDUC_C1A_24 093

The above application has been considered on behalf of the Education Departmental Research Ethics
Committee (DREC) in accordance with the University’s procedures for ethical approval of all research
involving human participants.

I am pleased to confirm that, on the basis of the information provided to the DREC, ethics approval has now
been granted for this study.

Please note the following:

Personal data: It is the responsibility of the PI to ensure that all personal data collected during the project is
managed in accordance with the University's guidance and legal requirements.

In-person activities: Any data collection involving in-person interactions with participants must have an up-
to-date fieldwork risk assessment in place: further guidance is available from the Safety Office’s website.

Amendments: Please notify the committee if you intend to make any amendments to the information in your
ethics application as submitted at date of this approval, as all changes must receive ethical approval prior to
implementation. The amendment form is available on the SSH IDREC webpage.

We welcome feedback on your expenencc of the ethlcal review process and suggestions for improvement.
Please email any comments to s : / student.curec(@education.ox.ac.uk or

ethics@socsci.ox.ac.uk.

Yours sincerely
Dr Gary Snapper

DREC member

Dr Gary Snapper
Departmental Lecturer in English Education

Department of Education, University of Oxford
15 Norham Gardens, Oxford, OX2 6PY
+44 (0)1865 274025
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Linearity check for RQ1

Appendix 10

Scatterplot Matrix with LOESS Lines for Each Group
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Scatterplot Matrix with LOESS Lines for Each Group
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Linearity check for RQ2
Scatterplot Matrix with LOESS Lines for Each Group

Appendix 11
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Scatterplot Matrix with LOESS Lines for Each Group
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Multicollinearity check
*Multicollinearity was identified when r > .9

Monolingual group

TNW TNC MLUw MATTR  VocD
TNW 1
TNC 0.67 1
MLUw 0.59 -0.16 1
MATTR 0.33 -0.086 0.54 1 ST
VocD 0.25 0.23 0.13 0.58 1 s 0.83
Bilingual Group
TNW TNC MLUw MATTR  VocD
TNW 1
TNC 0.85 1
MLUw 0.41 -0.072 1
MATTR 0.42 0.14 0.64 1 IST
VocD 0.56 0.38 0.44 0.74 1

S8C 0.47






