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ABSTRACT

This research explores syntactic complexity differences of L2 writing in the
Longitudinal Corpus of Languaculturer Narrative Texts (Chau, 2015). This research
aims to study syntactic complexity development in L2 writing based on the idea that
learner language should be described in its own right. This study uses the L2
Complexity Analyzer (Lu, 2010) to process the written English sample by the
participants and provides 14 indices as a measure of syntactic complexity. The scores
from L2 Syntactic Complexity Analyzer were analyzed using repeated measures
ANOVA, establishing statistical differences of 14 indices between the four different
points in time.

Penyelidikan ini meneroka perbezaan kompleksiti sintaks penulisan L2 dalam
Longitudinal Corpus of Languaculturer Texts Narrative (Chau, 2015). Kajian ini
bertujuan untuk mengkaji perkembangan kompleksiti sintaks dalam penulisan L2
berdasarkan idea bahawa bahasa pelajar harus diterangkan dengan hak ia sendiri. Kajian
ini menggunakan L2 Complexity Analyzer (Lu, 2010) untuk memproses sampel Bahasa
Inggeris yang ditulis oleh para peserta dan memberikan 14 indeks sebagai ukuran
kompleksiti sintaks. Skor dari L2 Syntactic Complexity Analyzer dianalisis
menggunakan ANOVA berulang-ulang, mewujudkan perbezaan statistik 14 indeks

antara empat masa yang berbeza.
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CHAPTER 1: INTRODUCTION

1.1 Background of the study

Syntactic complexity is widely discussed in various areas of linguistics ranging
from its effect on spoken language, such as amongst Alzheimer patients (see, e.g.,
Tomoeda, Bayles, Boone, Kaszniak & Slauson, 1990; Ferreira, Henderson, Anes,
Weeks & McFarlane, 1996), to the neuropsychological study of patterns of syntactic
complexity (see, e.g., Friederici, Hahne & Saddy, 2002).

In the area of second language, syntactic complexity is important as it has been
recognized as a reliable device in assessing a learner’s writing quality as well as their
proficiency (Housen & Kuiken, 2009; Housen, Kuiken, & Vedder, 2012; Lu & Ai,
2015). The study of syntactic complexity is crucial in providing insights into L2
development as L2 learners are said to produce less complex syntactic features
(Crossley & McNamara, 2014), a claim that warrants further investigation.

Prior studies on syntactic complexity focused on the development of
computational tools in measuring syntactic complexity, syntactic complexity was used
as a predictor of writing quality, as well as how the notion of syntactic complexity
manifests in the production of second language using both cross-sectional and
longitudinal methods (e.g., Crossley & McNamara, 2009; Lu, 2010; Wood & Struc,
2013; Kim, 2014; Scontras, Badecker, Shank, Lim & Fedorenko, 2014; MacDonald,
Montag & Gennari, 2015).

However, most studies resort to using only a few indices in measuring syntactic
complexity, capturing only fragments of the bigger picture (Lu & Ai, 2015). In order to
obtain a comprehensive view, it is necessary to use multiple indices to measure the

various constructs of learners’ syntactic complexity (Ortega, 2003). Therefore, this



study attempts to analyze syntactic complexity development using several indices to

measure different constructs of complexity.

1.2 General aim of the study

This research aims to study syntactic complexity development in L2 writing
based on the idea that learner language should be described in their own right (Selinker,
1972). The concept of interlanguage posits that L2 learner language is an independent
linguistic system (Selinker, 1972). This is because learner language should be described
“in their own right, to look at their grammar, their phonology and their vocabulary as

things of their own” (Cook, 2005, p. 49).

1.3 Key Term in the study (Development)

1.3.1 Development.

The term development is used throughout the study to understand changes in
learner language, specifically syntactic complexity. The term is used to project the
dynamic nature of learner language, to capture both increasing and decreasing
complexification values of syntactic complexity. In this context, it is simply used to
capture the dynamic system of learner language: when something is developed, it means
it is either growing or shrinking. Growing and shrinking are not always classified with
negative or positive attributes. Instead, it changes throughout time, submerging into its

dynamic nature (Larsen-Freeman, 2006 & Chau, 2015).

1.4 Research Questions
The focus of this study is to look at the development of L2 speakers without
reference to native speakers. The study seeks to answer these questions:
I.  What changes in syntactic complexity are observable over a 24-month period in

L2 writing development?



I. What do changes observed in syntactic complexity contribute to our
understanding of L2 writing development?

The first research question is asked to provide a general idea of how syntactic
complexity changes over time through fourteen constructs, showing how much and to
what extent each construct has changed (if there is any) from time to time in the period
of two years. It is asked to understand what actually changed in the syntactic complexity
of the learners within the period of two years; which of the fourteen constructs of
syntactic complexity have significantly increase or decrease over time This is
demonstrated through graphs to illustrate the patterns of changes from Time 1 to Time 2
to Time 3 and to Time 4 and the summary is presented in Chapter 5.

The findings of the second research question are used to understand what do
changes in syntactic complexity constructs mean through the fourteen measures as

observed in this study. These are all discussed in Chapter 5.

1.5 Significance of the Study

The study adds to the current literature using a unique approach; studying L2
syntactic complexity development on its own without reference to native speakers,
enriching the existing literature in language acquisition.

Additionally, this study discusses syntactic complexity longitudinally, exploring
how the notion of complexity by a group of young L2 learners changes over time using
14 measures based on five categories as summarized in Lu (2010). This provides
insights into learners’ syntactic complexity, what changed within the two years, giving
an overview of how learners change from Time 1 to Time 2 to Time 3 and to Time 4
and how long it takes for each measure to change. Changes in the measures are an
increase or decrease in the use of syntactic complexity as observed through specific

measures (e.g. dependent clauses, number of words etc.).



This research studied a group of young secondary school writers, which
according to Chau (2015), is a population understudied. Therefore, this study will
directly contribute to the mentioned gap while helping scholars in the field to explore
one important linguistic structure, specifically syntactic complexity produced by the L2
learners. The results of this study will contribute towards our understanding of L2
learners’ syntactic complexity and pave the way for future research in the linguistic

structure of language learners.



CHAPTER 2: LITERATURE REVIEW

2.1 Introduction

This chapter discusses the general notion of syntactic complexity and reviews
past studies of syntactic complexity. The subtopic 2.2.2 discusses which measures were
carefully selected to be used in the study. Additionally, this chapter includes discussions
of how this research is different from previous studies that have been conducted in the
syntactic complexity area. This section also discusses how monolinguals and bilinguals

and multi-linguals differ from one another and why they are not comparable.

2.2 Syntactic Complexity

Syntactic complexity that is also known as ‘syntactic maturity’ or ‘linguistic
complexity’ (Ortega, 2003; Qi, 2014), is defined as “the range and degree of
sophistication of syntactic structures that surface in language production” (Ai & Lu,
2013, p. 249). Previous studies of syntactic features were built on this conceptual
framework focusing on the sophistication and variation of clauses and phrases
constructed by L2 learners (Crossley & McNamara, 2014). Although numerous studies
have been conducted, a glaring problem persists. The conceptual definition is too vague,
too general; barely scratching the surface of our understanding of syntactic complexity.
In the words of Szmrecsanyi (2004, p.1031):

there is a dearth of precise definitions and convincing approaches to operationalize
these concepts in a straightforward, objective, and non-intuitional way in empirical
research designs.

Nevertheless, the study of syntactic complexity has come a long way since then.
Various studies were designed to operationalize syntactic complexity (see e.g. Ortega,
2003; Lu, 2010; Crossley & McNamara, 2014) in order to understand how it surfaces in
the production of language. Researchers seemed to agree upon on a set of criteria that

can measure syntactic complexity. So they agree on the definition of Lu’s; five areas,

which would capture the notion of complexity.



This resulted in the development of computational tools to measure syntactic
complexity. For instances, the L2 Complexity Analyzer by Lu (2010) and Coh Metrix
(Graesser, McNamara, Louwerse, & Cai, 2004; McNamara, Graesser, McCarthy & Cali,
2014) in an effort to empirically and objectively capture how language learners employ
syntactic complexity and how it changes over time; ushering in a new phase of studies

in syntactic complexity using computational tools.

2.2.1 Past Studies of Syntactic Complexity

Research in syntactic complexity can be categorized into three: the development
of computational tools in measuring syntactic complexity, the use of syntactic as a
predictor of writing quality, and syntactic complexity in the production of second
language using both cross-sectional and longitudinal methods (see e.g., Crossley &
McNamara, 2009; Lu, 2010; Wood & Struc, 2013; Kim, 2014; Scontras, Badecker,
Shank, Lim & Fedorenko, 2014; MacDonald, Montag & Gennari, 2015). This study
belongs to the last group that approaches the study longitudinally.

Computational tools in measuring syntactic complexity are continuously being
developed, e.g Coh Metrix and The L2 Syntactic Complexity Analyzer (Graesser,
McNamara & Louweres, 2003; Ortega, 2003 & Lu, 2010). Computational tools are
useful to studies that require analysis of large amount of data. The analysis can be done
by looking at the multidimensional measures provided by such tools (e.g., Ai & Lu,
2013; Crossley & McNamara, 2014 and Lu & Ai, 2015)

The second category is studies that predict writing quality through the use of
syntactic complexity by using selected essays from corpora (Stewart, 1978; Kim, 2014;
Scontras et al., 2014; MacDonald et al., 2015). Stewart (1978) found that “when
students in senior high school rewrite a passage presented in extremely short sentences,
those in higher grades and those in upper levels of the various grades tend to produce

significantly longer clauses, T-units containing a greater number of clauses, and longer



T-units themselves” (p.45). However, students in the first three years of university did
not show any significant change in their average scores from the last two years of high
school (Stewart, 1978).

Scontras et al. (2014) revealed that participants took a longer time to come out
with sentences when showed syntactically complex object-extracted structures. In
another study, semantic interference and the way participants retrieved lexical
information can influence the production of syntactic complexity (MacDonald et al.,
2015). MLT, CT/T and CN/T of syntactic complexity according to Kim (2014) were the
strongest predictors of writing proficiency.

The third category of research uses both cross-sectional and longitudinal
methods. Cross-sectional studies allow large quantity of data to be collected at a single
point in time by researches. This is different from longitudinal studies that require
collection of data to be made at different points in time. Cross-sectional design is no
longer foreign in the study of SLA or Corpus Linguistics itself (e.g., Wood & Struc,
2013 & Chau, 2015). A cross-sectional study by Wood and Struc (2013) that consists of
a corpus of 62 238 words from students of an English writing program revealed the
mean values for five measures, i.e. clauses per orthographic sentence, depth of clauses,
two measures of subordination (DC/T and DC/C) and T-units per reconstructed
sentence, consistently increased.

Larsen-Freeman (1983), Arnaud (1992), Kern and Schultz (1992), Casanave
(1994), and Ishikawa (1995) have all conducted longitudinal studies of syntactic
complexity. Larsen-Freeman (1983) used five measures of t-units to examine writing
compositions of 25 students. The measures were total number of error-free, average
number of words and words per error free as well as percent of error-free. Significant

changes were noticed in all of the mentioned five measures from the 25 students’



writing compositions when they were asked to describe the chain of events from the
four series picture of Donn Byrne’s book.

In another longitudinal study by Arnaud (1992), new students from the English
department at the Universite Lumiere- Lyon 2 were required to write essays at the
beginning of academic year. They were then again tested to write another compositions
six to eight weeks later (Arnaud, 1992). The findings revealed that the scores were
significant in the three measures of grammar (0.01) whereas, mean length of T-unit only
scored 0.05. The results differ from Kern and Schultz’s (1992) findings in which they
concluded that students’ texts are syntactically more complex when there were more
words per T-unit (Kern & Schultz, 1992).

Ishikawa’s (1995) longitudinal study looked at the writing of two freshmen
groups of Japanese women’s college. The data were collected during class sessions
every week (Ishikawa, 1995). The study discovered that there was a significant change
in nine measures in which seven of them are related to clauses (Ishikawa, 1995). The
conventional measure of length of T-unit however, did not pick up any significant
change (Casanave, 1994; Ishikawa, 1995). Longitudinally, Ishikawa’s (1995) study is
the closest to this study. However, this study is different in a sense that it uses multiple
measures to measure syntactic complexity.

Even though past studies have approached the notion of syntactic complexity
through the longitudinal method (see e.g., Larsen-Freeman, 1983; Arnaud, 1992;
Casanave, 1994; Ishikawa, 1995), these studies had only used a few constructs. On the
other hand, Lu and Ai’s (2015) study examined syntactic complexity through multiple
constructs, but approached the subject through a native-centric view. The study
discovered that non-native speakers from Germany, Bulgaria, French, Russia, Tswana,
Japan and China performed differently from ‘native speakers’ of English in terms of

their length of production of units, amount of subordination, coordination, degree of



phrasal sophistication and overall sentence complexity (Lu & Ai, 2015). Similarly, Ai
and Lu (2013), discovered the mean values of non-native speakers are lower than native
speakers based on 9 out of 10 measures of syntactic complexity. This study uses an
approach towards understanding L2 learners’ complexity without comparing them to

native speakers.

2.2.2 Syntactic Complexity Measures

Since syntactic complexity is a multidimensional construct, it is impossible to
obtain a comprehensive understanding using only one measure (Lu & Ai, 2015). From
the idea of standardizing the measurements of proficiency proposed by Larsen-Freeman
(1978), a study was conducted to look at the relationship between metrics and
proficiency levels by Wolfe-Quintero, Inagaki and Kim (1998). The study found that
clauses per unit, dependent clauses per clause, mean length of T-unit as well as mean
length of clauses (Wolfe-Quintero et al., 1998).

More than a hundred indices was used across 39 studies on second language
writing’s syntactic complexity to measure accuracy, fluency and complexity (Wolfe-
Quintero et al., 1998). From the synthesis, the hundred indices were simplified into
fourteen measures. This is due to the fact that many of the hundred measures correlated
with each other; eliminating redundancies resulted in just fourteen unique constructs.
These fourteen constructs are further classified into five categories: ‘length of
production unit’, ‘sentence complexity’, ‘subordination’, ‘coordination’ as well as
‘degree of phrasal sophistication’ (Ai & Lu, 2013).

Length of production unit has been found to be positively correlated with
learners’ proficiencies (e.g., Wolfe- Quintero et al., 1998; Grant & Ginther, 2000; Lu,
2011). Length of production units are measured by calculating average number of words
per sentence, clause and T-unit. These measures are used to gauge length of production

(Lu, 2010) at the three levels of language production.



Sentence complexity measures the average number of ‘clauses per sentence’
(C/S). Sentence complexity is used to look at overall production at a sentential level.

Subordination is viewed as a clausal-level sophistication that should be used to
measure spoken language (Biber et al., 2011). However, it is extensively used in
measuring syntactic complexity for the advanced learners (Bardovi-Harlig, 1992; Norris
& Ortega, 2009). Subordination accesses the number of ‘clauses per T-unit’ (C/T),
‘complex t-units per T-unit’ (CT/T), ‘dependent clauses per clause’ (DC/C) and
‘dependent clauses per T-unit’ (DC/T) (Lu, 2010). Subordination is measures that are
used to look at all types of clauses.

Coordination, claimed to be a phrasal level of syntactic feature, is said to appear
more in spoken language than written language (Biber, Gray & Ponpoon, 2011). Over
time, L2 writers began to produce fewer coordinate clauses (Crossley & McNamara,
2014). Coordination is said to appear more in essays by lower levels of L2 proficiency
(e.g., Bardovi- Harlig, 1992; Norris & Ortega, 2009). This is contrary to what Lu and Ai
(2011) found in their study: advanced students produced significant coordinate
sentences while the lower students used low coordinate sentences. Further researches
are needed to understand the use of the measure better. Coordination measures
‘coordinate phrases per clause’ (CP/C), ‘coordinate phrases per T-unit’ (CP/T) as well
as ‘T-units per sentence’ (T/S) (Lu, 2010).

The last category of syntactic complexity is particular structures that looks at
‘complex nominals per clause’ (CN/C), ‘complex nominals per t-unit’ (CN/T) and ‘verb
phrases per T-unit’ (VP/T) (Lu, 2010). Particular structures are measures that inspect
deeper into phrases; units that built up clauses. Writing relies on nouns and
nominalizations (Biber et al.,, 2011). The longitudinal analysis by Crossley &
McNamara (2014) showed that over time, L2 writers began to develop more phrasal

components. The multilevel analysis of syntactic complexity is measured through these



five categories from the smallest (complex nominals) to the biggest production unit;
clauses to form sentences.

Wolfe-Quintero et al. (1998) and Ortega (2003) identified six of the measures
from the fourteen constructs. These measures ‘mean length of sentence’ (MLS), ‘mean
length of clause’ (MLC), ‘mean length of t-units’ (MLTU), ‘t-units per sentences’ ('T/S),
‘clauses per t-units’ (C/T) and ‘dependent clauses per clauses’ (DC/C). Five measures
were shown to correlate with proficiency; ‘clauses per sentences’ (C/S), ‘coordinate
phrases per clauses’ (CP/C), ‘coordinate phrases per t-units’ (CP/T), ‘complex nominal
per clauses’ (CN/C) and ‘complex nominal per t-units’ (CN/T) (Lu, 2010). Another
three measures: ‘complex t-units per t-units’ (CT/T), ‘dependent clauses per t-units’
(DC/T) and ‘verb phrases per t-units’ (VP/T) were suggested by Wolfe-Quintero et al.
(1998). The table of fourteen syntactic complexity measures by Lu (2010) can be
referred as below along with their definitions and codes:

Table 2.1: The Fourteen Syntactic Complexity Measures by Lu (2010)

Measure Code Definition

Type 1: Length of production unit

Mean length of clause MLC  # of words / # of clauses
Mean length of sentence MLS # of words / # of sentences
Mean length of T-unit MLT  # of words / # of T-units

Type 2: Sentence Complexity
Sentence complexity ratio C/S # of clauses / # of sentences

Type 3: Subordination

T-unit complexity ratio C/T # of clauses / # of T-units

Complex T-unit ratio CT/T  # of complex T-units / # of T-units
Dependent clauses per clause DC/C  # of dependent clauses / # of clauses
Dependent clauses per T-unit DC/T  # of dependent clauses / # of T-units

Type 4. Coordination

Coordinate phrases per clause CP/C  # of coordinate phrases / # of clauses
Coordinate phrases p