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Abstract

In recent years, there has been extensive research on syntactic complexity in L2 writing. However, a
significant research gap remains in understanding the specific association between syntactic complexity
measures and the quality of writing among adolescent learners of English as a foreign language (EFL).
This research study aimed to bridge this gap by examining the connection between syntactic complexity
measures and writing quality in 146 argumentative essays by Iranian-speaking learners of English as a
foreign language, as assessed by human raters. Syntactic complexity measures were analyzed through
computer programs called L2SCA and TAASSC. Two regression analyses were run to assess the relation-
ship between the predictor and outcome variables. The results revealed that syntactic complexity model
explained 35.6% of the variance in the outcome variable (students’ writing scores) with “dependent
clauses per T-unit”, “Mean length of T-unit”, “Mean length of clause”, and “complex nominals
per T-unit” as the strongest predictors. Also, the combined model accounted for 44.1% of the variance
in the outcome variable. The findings from this research offer valuable insights into writing assessment
and pedagogy, enabling language educators to design more effective instructional strategies tailored to
the specific needs of this learner group.
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INTRODUCTION
Syntactic complexity (SC) refers to an individual's
ability to strategically manipulate morphosyn-
tactic resources to effectively convey meaning
(Bulté & Housen, 2012). In second language
acquisition (SLA) research, SC has been
conceptualized through the complexity theory
of SLA (Ortega, 2003). This theory proposes
that language development involve nonlinear
growth of complexity throughout learners'
interlanguage systems as proficiency increases
over time.

Advanced complexity emerges through
restructuring of underlying grammar rather
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than simple linear accumulation of structures
(Ellis & Larsen-Freeman, 2009). According to
this view, the variety and sophistication of
syntactic devices that learners employ offer
insights into developing the command of the
target language (Housen et al., 2005). However,
the examinations of SC through this theoretical
lens have often relied on coarse-grained
measures failing to capture its multidimensionality
(Housen & Kuiken, 2009).

Dynamic Systems Theory (DST) offers a
complementary framework for understanding
SC development as a complex, dynamic process
(JLarsen-Freeman & Cameron, 2008). Key
tenets of this theoretical model posit that language
acquisition arises from intricate interplay
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between countless cognitive, social, and con-
textual variables within the learning system
(Herdina & Jessner, 2002). Subtle differences
in initial conditions can cascade into significant
changes as proficiency nonlinearly emerges
over time (Larsen-Freeman, 2006). Finally,
short-term fluctuations reveal developmental
patterns characterized by stability/flux phases
(Bulté & Housen, 2014; Verspoor et al., 2008).

By observing learners at fine-grained inter-
vals (see ke Li et al., 2023), interconnected
modifications across linguistic subsystems like
grammar, lexis and discourse become apparent
(de Bot et al., 2008; Larsen-Freeman, 2006).
This perspective provides a more nuanced view
of emergent, variable gains contradicting rigid
stage models of proficiency (de Bot, 2007). As
a theoretical driver that shapes SLA research
agendas, DST principles have generated interest
in microgenetic techniques (Herdina & Jessner,
2002).

An abundance of research has examined the
relationships between SC and constructs such
as overall language ability (Ortega, 2003),
writing quality (Crossley & McNamara, 2014),
nativeness (Susoy, 2023), and genre/discipli-
nary variations (Biber, 2006). However, studies
have often failed to scrutinize complexity
through the integrated lenses of relevant theories
(Housen et al., 2012).

Particularly, investigations dominated by
isolated measures like clausal indices, which
are often called large-grained measures, as they
have limitations in capturing dimensions of
complexity beyond clausal features, overlook
complexity's multidimensionality (Kyle, 2016;
Wolfe-Quintero et al., 1998). While necessary,
broad grammatical measures alone cannot detect
localized progress influencing proficiency
judgments (Bulté & Housen, 2014; Lu, 2011).
Finer-grained variables (such as the average
number of modifiers per head noun, the average
number of dependents per nominals, or the
standard deviation of dependents per nominal
subjects; See Kyle & Crossley, 2018) address
this limitation, yet minimal research adopts
both granularities guided by overarching
theoretical frameworks (Rémer, 2009).

The relationships between SC development
and important constructs like writing quality

have received little cross-linguistic focus
(Martinez, 2018). Accordingly, there is a need
to clarify whether syntactic development
contributes to better writing, as reflected in
higher-rated papers in terms of text quality,
which refers to the overall assessment of a written
text, taking into account coherence, organization,
clarity, grammatical accuracy, and adherence to
genre-specific conventions (Yang & Weigle,
2015). What is more, adolescent EFL contexts
remain underexplored despite instructional rel-
evance. A deeper understanding of interactions
shaping proficiency paths in this population can
empower targeted pedagogical support (Polat,
2013).

Additionally, limited research has employed
theoretical models integrating multidimen-
sional SC analyses, or Dynamic Systems
methodologies, revealing subtle developmental
patterns (Al-Hoorie, et al., 2023). Addressing
these gaps holds promise for enhancing concep-
tualizations of the intricate, dynamic processes
underlying SLA.

Considering the existing gap in previous
studies, the present study investigates the
relationship between syntactic complexity and
writing quality in adolescent English as a
foreign language (EFL) writing. Writing quality
is broadly defined as the inclusion of “clear
arguments, ideas that are thoroughly explained,
interesting vocabulary, and varied sentence
structure” (Nobles & Paganucci, p. 21) in a
particular text. The study, accordingly, incor-
porates the complexity theory of second language
development (Ortega, 2003) as a theoretical
perspective, which suggests that language
development involves the growth and restruc-
turing of complexity in learners' linguistic
systems. The ability to produce more syntacti-
cally complex structures is seen as an indicator
of developing proficiency. By adopting a
multifaceted approach that considers different
dimensions and subdomains of syntactic
complexity, the study aims to comprehensively
analyze how syntactic complexity manifests in
adolescent EFL writing and its impact on writing
quality. Additionally, the study integrates Dy-
namic Systems Theory (DST) (See Dong,
2016) to uncover nuanced features of language
learning systems and understand how learners'
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language competence evolves through complex
interactions with other variables. This theoretical
framework enables a comprehensive analysis of
fine-grained patterns of change in syntactic
complexity and their influence on writing quality
in adolescent EFL writing. The findings enhance
our comprehension of writing proficiency
development in adolescent EFL learners and
inform pedagogical practices for enhancing
their writing skills.

LITERATURE REVIEW

The significance of syntactic complexity (SC)
in the development of both first language (L1)
and second language (L2) is now widely
acknowledged.

Conceptualization of SC and its Multidimen-
sionality
DST presents an alternative perspective for
conceptualizing the development of second
language complexity (SC) over time. DST
views language as a complex, dynamic system
wherein multiple interrelated factors interact
and influence each other continuously (Larsen-
Freeman & Cameron, 2008). A core principle
of DST is that small, gradual changes in initial
conditions can lead to significant variability in
the system as it evolves nonlinearly. When
applied to SLA, DST proposes that an individual's
developing interlanguage exists within a
dynamic system containing cognitive, social,
and contextual elements that mutually influence
change over time (Larsen-Freeman, 2006).
Longitudinal studies analyzing learner
language data through the lens of DST have
produced insightful findings. For example,
research has shown SC development follows
non-linear trajectories characterized by periods
of stability and phases of abrupt change (Baba
& Nitta, 2014; Verspoor et al., 2008). Analyses
of within-learner variability across time have
also revealed complex developmental patterns,
fluctuations, and interconnected changes between

sub-systems like vocabulary, grammatical struc-
tures, and discourse skills (De Bot et al., 2005).
There have been numerous definitions and
interpretations of the concept of language
complexity. Lennon (1990) defined complexity
as the tendency to move beyond conventional
language forms and to try out new forms in
spite of the fact that they may be erroneous.
Skehan (1998), on the other hand, held that
complexity is realized in a variety of language
forms both in underlying and sophisticated
structures. Similarly, Wolfe-Quintero et al., (1998)
used the notions of variety and elaborateness in
performing the task for defining language
complexity. While there is a multitude of
complexity definitions in the literature, it is
primarily concerned with the more developed
grammatical features that language learners
exhibit as they progress in proficiency (Biber at
al., 2011). Kyle and Crossley (2018) commented
that “at the syntactic complexity level, complexity
has historically been operationalized through
large-grained indices that measure complexity
at the clause or sentence level (e.g., the length
of clauses, T-units, and/or sentences)” (p. 1).
However, “the understanding of the devel-
opment of SC in second language acquisition is
limited by the ability to measure complexity
reliably and accurately” (Connor-Linton &
Amoroso, 2014, p. 23). Ortega (2003) state that
complexity is a complicated component which
includes different aspects, dimensions and
sub-constructs, each of which needs to be ex-
plored in its own sense. The construct validity
of complexity is dependent upon its multi-
layered nature in a way that “any inaccurate
characterization of the term complexity may
question the results of the studies” (Norris &
Ortega, 2009, p.563). To tackle the multifaceted
nature of language complexity, Bulte” and
Housen (2012) proposed a working model
(Figure 1) which consists of different parts and
approaches to language complexity, which can be
used for making decisions on the related studies.
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By capturing "moment-to-moment fluctua-
tions" over short intervals, a dynamic perspective
may provide a more nuanced understanding of
how interacting factors drive emergent changes
in a learner's developing interlanguage com-
plexity over time (Herdina & Jessner, 2002).
Going forward, applying DST concepts and
analytical techniques from other fields has the
potential to advance both theorizing and empirical
research on SC development. For example,
conducting microgenetic studies capturing data
bi-weekly can explore nonlinear trajectories,
critical transitional phases, and dynamic correla-
tions between complexity and related variables
(De Bot, 2008; Herdina & Jessner, 2002;
Verspoor et al., 2008). This may generate novel
insights into the intricate, emergent process of
gauging and optimizing learners' developing
interlanguage complexity.

Measures of Complexity in L2

According to Lu (2009), metrics for measuring
syntactic complexity have become essential
research tools in various language-related
fields. More specifically, in second language
acquisition context, SC has been used to explore

and categorize the learners’ proficiency levels
(e.g., Casanave, 1994). The main rationale
behind using SC for measuring L2 learners’
writing proficiency is that as L2 learners progress
through more advanced levels of language
production, their SC increases (Larsen-Freeman,
1978). Although SC is not the only predictor of
writing proficiency (Lu, 2011), it may be one of
the most prominent ones, since measures like
embedding and subordination encourage the
generation of complex ideas (Beers & Nagy,
2009).

Most of the attempts to operationalize SC
have centered around T-unit measures (e.g.,
mean length of T-unit, clauses per T-unit, de-
pendent clause per T-unit, and so on.). However,
the criticism against appropriateness of the
T-unit metrics for measuring learners’ writing
SC has been around as early as 1990s when
Bardovi-Harlig (1992) undermined the validity
of T-unit indices for writing complexity assess-
ment of proficient L2 learners. That is because
T-unit metrics could not adequately capture
“the knowledge of the learner” (Bardovi-
Harlig, 1992 p.391), since they do not encom-
pass syntactic sophistication, conjuncts and
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coordinate sentences; rather, they give the
learners’ writing “too much credit by breaking
up sentences” (p. 392). Biber et al. (2011) stated
that the commonly held notion that more intricate
grammatical structures and the use of embedded
clauses lead to greater grammatical complexity,
as measured by T-unit indices, does not have
sufficient empirical evidence to support it.;
rather, it is justified intuitively. For students
EFL/ESL students, the T-unit has face validity
as it aligns with their language training, which
often focuses on grammar and precision.
(Casanave, 1994).

One of the scholars who rightly criticized
the usefulness of T-unit as the reflective of SC
was Rimmer (2006), who eloquently argued
that traditional grammar testing was reliant
upon intuitional bases and suffered from
systematic and corpus-informed evaluation.
Rimmer further argued that traditional considera-
tion of unit-based indices as strong determiners of
grammatical complexity is not empirically well
founded since greater information could be
packed into shorter language units. Rimmer
also criticized clause-based metrics, like C/TU
and DC/C, for neither demonstrating the
structures below the clause level nor categoriz-
ing between different types of subordinations.
Although there was a lack of consensus regarding
the appropriateness of above-mentioned
measures along the entire developmental
trajectory, previous SC studies have frequently
used these measures as a proxy for measuring
proficiency and development as usually charac-
terized thorough rated writing quality which
will discussed in the following section.

As alternative to large-grained SC measures,
phrasal complexity is assumed to better reflect
advanced writing (Biber et al., 2011). Recent
corpus studies have revealed that advanced
writing is no longer defined by the frequent use
of subordinate clauses, which are now more
commonly found in conversational language.
Instead, advanced writing is characterized by
the extensive use of phrasal expressions and
prepositional phrases. It is well illustrated by
Halliday (2004), who asserts that in the course
of writing development clausal complexity
decreases. Highlighting the differences between
speech and writing, Halliday (2004) further

contends that although complex written register
is characterized by simple clauses and sentences,
the nominal groups within them may be
enormously long and complex.

Biber and Gray (2011) proposed a develop-
mental stage of noun phrase (NP) complexity
derived from the findings of a comprehensive
analysis of a corpus study comparing speech
and writing. These stages are based on the
assumption that early academic writing is
characterized by complexity features of spoken
register (clausal features), which is followed by
the gradual use of phrasal complexity features.

Although Biber et al.'s (2011) NP complexity
measures are considered to be adequate in
describing and predicting language use, and
have been extensively studied in the field, they
fail to consider functional properties of lex-
icogrammatical features of interest. Therefore,
in addition to broad measures of syntactic com-
plexity, this study also used detailed indices of
phrasal complexity suggested by Kyle (2016).
“These measures calculate the average number
of dependents per phrase type, the occurrence
of specific dependent types, and the average
occurrence of specific dependent types in
particular types of noun phrases” (Kyle (2016,
p 25).

SC and Writing Quality in L2 Writing
Recently there has been a growing trend in L2
research towards the relationship between
syntactic development and writing quality as
assessed through rated writing essays based on
writing rubrics. “In L2 writing Learners’ writing
quality is characterized through their mastery of
complex and sophisticated language features”
which is accompanied by appropriate and
varied vocabulary control (Ravid &
Tolchinsky, 2002, p.14).

Prior research on the relationship between
SC and writing quality have yielded inconclusive
results. Drawing on a computational tool for
measuring SC (Coh-Metrix), Crossley and
McNamara examined the relationship between
writing development and writing quality. They
collected essays from 52 L2 learners in a longi-
tudinal study. It was found that growth in SC
was the function of time studying English.
However, only one of the SC measures that



278 Large and Fine-Grained Complexity Measures and Writing Quality ...

were used to show writing development was
indicative of writing quality. Based on the
interpretation of their findings they noted that
human raters’ assessment of the writing quality
was independent of the measures which are
commonly used to gauge writing proficiency;
rather, they tend to be based on the metrics
aligned with spoken discourse. Conversely,
Yang et al. (2015) reported that coordination-
based measures and particular nominal structures
are able to predict writing quality. Casal and
Lee (2019) showed that Mean length of T-unit,
mean length of clause and complex nominals
per clause are good indicators of L2 writing
quality. Staples and Reppen (2016) examined
the relationship between the language used in
first-year writing across three L1s and language
ratings using lexico-grammatical approach
which identified the vocabulary and grammar
that student writers used. The essays were rated
by experienced writing teachers for language
use. The results indicated that there were important
similarities in the use of lexico-grammatical
features among the writers of three L1 groups.

Purpose of the Study

Investigations into SC in writing, in general,
and its association with writing quality in second
language learners, in particular, can potentially
improve our comprehension of the linguistic
traits that contribute to good writing. However,
these studies have limitations from both theo-
retical and methodological perspectives. (Bi &
Jiang, 2020). Ortega (2012) noted that in most
of previous studies, SC complexity was inves-
tigated as dependent variable and the learners’
proficiency levels were independent variable.
Put it differently, the bulk of previous research
converted the interval variables (learners’
proficiency scores) into categorical ones (i.e.,
the learners’ proficiency levels). As a result,
statistical procedures such as ANOVA were
employed to find statistical significance among
the groups. Ortega also observed that this practice
had always been criticized by statisticians
because of some problems such as “likelihood
of Type Il error and the lack of power. Thus,
some more advanced statistical techniques,
such as regression are called for” (Bi & Jiang,
2020, p.35). As a result, and in response to the

call of Plonsky and Oswald (2017) “to use
regression as an alternative to ANOVA” (p.
583), the present study intends to fill this void
and is designed to explore SC of the texts
produced by adolescent EFL learners in relation
to writing quality as assessed by human raters.
Accordingly, the following research questions
are formulated.

RQ1: To what degree could large-grained
SC metrics predict the writing quality of adolescent
intermediate EFL learners?

RQ2: To what degree could incorporating
measures of fine-grained SC enhance the
predictive capacity of SC measures in assessing
the writing proficiency of adolescent EFL
learners?

METHODOLOGY

Participants

The age range for the participating students was
between 12 and 19 (M = 16.23). They were all
of intermediate English proficiency (Bl or
B1+). The participants’ proficiency levels were
determined based on the scores they obtained in
an Oxford Placement Test prior to the study.
The participants were selected using a convenience
sampling method, considering the institutes'
willingness to participate and their accessibility
to the researchers. The students wrote an argu-
mentative essay on the topic “Nowadays, social
media has become an integral part of people's
lives. However, there is a lack of consensus
regarding its overall impact and effectiveness.
Do you believe that social media do more harm
than good?”

Instruments and Materials

The instruments consisted of holistic ratings for
evaluating writing quality and an automatic
computer program called L2 Syntactic Complexity
Analyzer (L2 SCA) for analyzing syntactic
complexity. The data in this study consisted of
146 argumentative essays produced by Iranian-
speaking EFL learners at six private language
institutes in Karaj, Iran. The students were
given 30 minutes to complete their writing task
and were required to write at least 250-300
words on the topic described in the previous
part. This topic was selected because it was the
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most preferred topic among the students. By
controlling the variables of time and topic, the
results were made comparable. The essays were
distributed randomly in order for the essays to
be rated blindly by the independent raters of the
study. Prior to the rating process, the raters
were trained by the authors of the current
research to rate the essays reliably.

Measures

The essays were measured in two separate
phases. In phase 1, The essays were assessed
using hoilstic ratings of writing quality. For
holistic rating of the essays, we followed Beers
and Naggy’s (2009) criteria for assessing writing
which included “a) the writer’s focus on the
topic, (b) supporting details/elaborations, (c)
uses of effective language and word choice, and
(d) the writer's tone or voice, rated on a scale of
0-5” (p. 192). We decided to choose holistic
rating as it is “the preferred and habitual choice
in these teachers' daily practice, in part because
it makes assessing and giving feedback to work
submitted by large classes of students more
manageable than if a detailed rubric of marking
criteria were applied"” (Hoang & Boers, 2018, p.
3). Analytical rating was not the focus of the
present study because we analyzed how L2
writers’ complexification of the texts and the
readers’ general impression of writing quality
are associated. The compositions were rated by
three experienced raters with an MA degree in
linguistics.

To assess the syntactic complexity of the
English texts produced by the EFL learners in
this study, the researchers selected five indices
from Lu's (2010) classification of 14 measures.
These five indices were chosen in a way that the
multidimensionality of the construct of SC
could be reliably captured as suggested by Norris
and Ortega (2009) (see Table 1).

Due to the importance of phrasal complexity
in written register (See Biber et al. 2011), we
also assessed the texts in terms of fine-grained
phrasal measures of SC as suggested by Kyle
(2016). These measures were assessed through
TAASSC which is available for free for research
and educational purposes. “It takes plain text
files as input and produces a comma-separated
values (.csv) file as output” (P. 34). Overall,

TAASSC is a comprehensive tool that can be
utilized to analyze the syntactic complexity of
student writing.

Data Analysis

As the first step in the analysis of the essays, 10
percent of the texts was rated by the raters
independently. Afterwards, the inter-rater
agreement was calculated at 0.812. After resolv-
ing uncertain cases, the inter-rater reliability
rate was almost 87%, which is considered high
based on inter-rater agreement reports from
other studies (such as Covington et al., 2006).
Any remaining discrepancies were discussed
until a consensus was reached. The two raters
were relatively reliable regarding the ratings of
writing quality as measured by intra-rater
reliability coefficient which ranged from a low
of 0.831 to a high of 0.941.

In the second phase of evaluating the students’
essays, we used an automatic computer program
called L2 Syntactic Complexity Analyzer (L2
SCA) (Lu, 2010). L2 SCA is a text analyzer tool
which is run on Python environment and can
compute 14 measures of SC. As Lu (2010)
stated, L2CA integrates Stanford Parser (Klein
& Manning 2003), which is a “state-of-the-art
syntactic parser due to its remarkable accuracy,
ease of use, and its built-in sentence segmentation,
tokenization, and POS tagging, and Tregex to
query syntactically-parsed language samples”
(Levy & Andrew, 2006, p. 484). Lu further
pointed out that L2SCA was highly reliable in
locating the syntactic structures which was
reported to be between 0.830 and 1.000. The
correlation between the scores for syntactic
complexity calculated by the system and those
assigned by the human annotators was also
exceptionally high, ranging from 0.834 to
1.000.

As for the second research question, two
regression analyses were carried out. As dis-
cussed earlier, regular inferential statistics
(e.g., ANOVA, MANOVA, etc.) tend to ignore
a great deal of information which may result in
some problems such as Type Il error and the
power of the test (Ortega, 2012). As alternative
to regular inferential statistics, in this study
regression analysis is used to predict syntactic
complexity. With regard to the first research
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question, we built on five SC measures as
predictor variables to predict writing scores as
assigned by human raters. As for the second
research question, all SC indices (large-grained
traditional and fine-grained phrasal) were
combined in a single model to predict writing
quality. As there was a single predictor variable
in research question one, a simple regression
analysis was employed. However, for the
second model (the combined model) a stepwise
multiple regression analysis was used. Before
conducting the main analysis, preliminary
assumption testing was performed to check for
normality, linearity, and multicollinearity. The
results of the testing indicated that there were
no significant violations of these assumptions.

RESULTS
Table 1 below summarizes the descriptive
statistics of five SC measures. The students’
essays had a mean length of 7.34 words per
clause, 10.98 words per T-unit, and 11.90
words per sentence. In addition, there were 1.24
clauses per sentences, 0.51 dependent clauses
per T-unit, and 1.08 complex nominals per T-unit.

In traditional SC model four measures of
DC/T, MLT, MLC, and CN/T (R? = 0.356, F1s,
=57. 32, p=.001) made statistically significant
contribution to the prediction of dependent
variable. As a result, 35.6% variance in the
writing quality of the students could be accounted
for by 4 SC measures. As shown in Table 2, the
coefficient of the four predictors in this model
were, 1.412, 0.313, 1.112, and 1.347 for DC/T,
MLT, MLC, and CN/T respectively. This
means that one unit of increase in the dependent
clauses in each T-unit, number of words in each
T-unit, number of words in each clause, and
number of complex nominals in each T-unit
will increase the writing quality of the students’
essays by 1.412,0.313, 1.112, and 1.347 points
respectively. This suggests that the greater
syntactic complexity values, the higher the
writing quality.

For the second research question, we chose
a number of fine-grained measures that are used
in TAASSC. Having checked the preliminary
assumptions, we finally came up with 12
measures out which 2 variable made statisti-
cally unique contribution to the prediction of

our final model. Accordingly, the final model
included 4 large-grained traditional SC
measures (DC/T, MLT, MLC, and CN/T) and 2
fine-grained phrasal complexity measures
(dependents per nominal, dependents per nom-
inal subjects). Totally, the variable explained
41.7% of the variance in writing quality of the
students’ essays (R?= 0.441, F11, = 78. 56, p =
.000). Four predictors of DC/T, MLC, depend-
ents per nominals, dependents per nominal sub-
ject remained in the resulting model. According
to Table 3 an addition of DC/T, dependents per
nominals, dependents per nominal subject, and
words per clause units, would cause the writing
scores to increase by 1.412, 1.126, 0.381, and
0. 275 points respectively. To sum up, in the
combined model, the strongest predictor varia-
ble was DC/T which was a strong predictor of
the students’ writing scores. The comparison of
traditional SC model and the combined model
based on R2 values revealed that the combined
model outperformed the traditional SC model,
explaining 8.8% more variance in students’
writing quality scores. However, the results of
Fisher r to z transformation indicated that this
difference was not significant suggesting that
the addition of fine-grained phrasal complexity
measures increases the predictive power of
power of SC measures.

Table 1
Descriptive Statistics for Five SC Measures
Measures Mean SD
MLT 10.98 2.11
MLC 7.34 1.02
CIS 1.24 0.27
DC/T 0.51 0.18
CN/T 1.08 0.12
Table 2
Regression Coefficients in the Traditional SC Model
Predictors b(B) p
DCIT 1.412 0.000
MLT 0.313 0.000
MLC 1.112 0.012
CN/T 1.347 0.031
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Table 3

Regression Coefficients in the Combined Model
Predictors b(B) p
DCIT 1.412 0.000
Dependents per 1126 0.000
nominals

Dependents per
nominal subjects
MLC 0.275 0.031

0.381 0.012

DISCUSSION

In response to the first research question, which
explored the predictability of large-grained
syntactic complexity (SC) measures in relation
to writing quality, the study found that four
measures: DC/T, MLT, MLC, and CN/T,
significantly contributed to the prediction of
the dependent variable (writing scores assigned
by human raters). These measures have been
widely used in previous research to capture
different aspects of syntactic complexity. Norris
and Ortega (2009) argued that MLT measures
SC at the global level, reflecting overall com-
plexity, while MLC measures complexification
at the phrasal level. Global syntactic complex-
ity measures such as MLT, however, do not
“specify which type of modification contributes
to the complexity of the texts” (Kreyer &
Schaub, 2018, p. 93). Therefore, they are
sometimes referred to as "omnibus measures as
they combine complexity at phrasal and clausal
levels” (Biber et al., 2020, p. 12).

The finding should also be explained in
terms of the theoretical background to the
study. Previous studies on the relationship
between MLT, DC/T, and writing proficiency
have yielded mixed results. Some studies have
shown a strong association between the length
of T-units (DC/T) and writing quality, while
others have found no or weak relationship. This
inconsistency can be partially explained by the
dynamic system theory (DST) to learning (See
Lei et al., 2023), which posits that language
development is not a discrete stage-like process
but rather a dynamic and adaptive process with
waxing and waning patterns (Larsen-Freeman,
2006). Because of the dynamic nature of learners'
syntactic repertoires at different acquisition
trajectories, language learners may complexify
texts using different syntactic devices. This

suggests that “the results of previous studies
targeting advanced college-level EFL learners
may not be applicable to less proficient EFL
learners” (Bi & Jiang, 2020, p. 37).

The contrasting findings in previous studies
could also be attributed to differing operation-
alizations of variables, variability in research
design, learners' first language (L1), and language
proficiency, which lead to inconsistent results
on particular measures of SC. Wolfe-Quintero
et al. (1998), for example, argued that when
definitions differ, the constructs being meas-
ured are also different, making it challenging to
cross-compare research findings. In the present
study, different statistical metrics were used,
with some studies employing conventional
statistical tests such as ANOVA, while others
used more powerful statistical tools such as
regression analysis. These methodological
differences can contribute to variations in results.
Furthermore, the influence of learners' L1 has
been found to affect the use of specific syntactic
structures, as different L1 backgrounds may
lead to the underuse or overuse of certain syn-
tactic features (Bi & Jiang, 2020).

MLC captures complexity at the subclausal
level through phrasal elaboration (Norris & Or-
tega, 2009). The underlying idea is that “increases
in clause length reflect increases in phrase
length through modification of the head” (Bulté
& Housen, 2012, p. 34). The finding that MLC
and the specific phrasal complexity measure
(CN/T) were significant predictors of writing
quality is consistent with earlier research on L2
complexity. Bulté and Housen (2014), Lu
(2011), and Yang et al. (2015) have also found
that phrasal complexity measures are indicative
of advanced writing proficiency. According to
Biber et al. (2011), progression in writing
moves from clausal to phrasal elaboration.
Therefore, the inclusion of phrasal complexity
measures as predictors of writing quality aligns
with theoretical expectations.

To address the second research question, we
added fine-grained phrasal complexity
measures to the combined model and the results
revealed that 8.8% more variance in the writing
quality of the students’ essays was explained,
although it was not statistically significant. These
findings underline the importance fine-grained
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phrasal complexity measures as important
indicators of EFL learners writing proficiency.
The results of the analysis of fine-grained
phrasal complexity measures suggest that more
advanced writers tend to use more dependents
in their essays, which is consistent with Biber
et al.'s (2011) argument that more noun-modi-
fying features characterize advanced writing.
These findings are also supported by the results
of Crossley and McNamara's (2014) study,
which found that “over the course of a semester,
L2 learners produced texts that aligned with the
features of academic writing, including more
nouns and phrasal complexity” (p. 76). However,
it should be noted that human raters evaluated
the texts solely based on the features indicative
of spoken register, such as clausal complexity.
The number of dependents per nominal subject
in the present study also contributed to the com-
plexity of the text. This implies that “in order
for student writers to appear more advanced in
the eyes of evaluators and human raters, they
need to include fewer bare nominal subjects
and more structures with multiple dependents
in the subjective position” (Esfandiari &
Ahmadi, p. 14).

However, in this study, clausal complexity
measures showed a stronger predictive power
than phrasal complexity measures. This finding
suggests that while human raters are aware of
the importance of phrasal features in advanced
writing, they still tend to prioritize clausal
features, which are more commonly observed
in conversation than in writing. This finding is
consistent with that of Crossley and McNamara
(2014), who reported that despite significant
advancements in phrasal complexity, clausal
complexity remains a strong predictor of writing
quality.

The results of the present study support the
idea that a combination of both clausal and
phrasal complexity measures is necessary to
capture the multidimensional nature of syntactic
complexity. The use of multiple measures allows
for a more comprehensive understanding of
learners' syntactic development and its relation-
ship to writing quality. This finding confirms
some of those of previous research that empha-
sizes the importance of considering multiple
dimensions of syntactic complexity to gain a more

accurate picture of learners' proficiency (Bulté &
Housen, 2012; Crossley & McNamara, 2014).

The theoretical background of the study
offers further insights into the findings. The
dynamic system theory (DST) approach to
learning highlights the dynamic and adaptive
nature of language development, suggesting
that learners may employ different syntactic de-
vices at different stages of proficiency. This
aligns with the mixed results found in previous
studies as the syntactic repertoires of learners
vary based on their acquisition trajectories
(Larsen-Freeman, 2006; Bi & Jiang, 2020;
Zhang & Lu, 2022). The primary focus of the
study was on intermediate-level EFL learners,
whose syntactic development may differ from
advanced college-level learners. Therefore, it is
crucial to consider the specific learner population
when interpreting the results and comparing
them with previous studies.

Moreover, the influence of learners' first
language (L1) on syntactic complexity should
not be overlooked. Learners from different L1
backgrounds may exhibit different patterns of
syntactic usage due to the transfer of structures
or the influence of L1 syntactic features. This
variability in L1 backgrounds can contribute to
variations in the results of studies examining
syntactic complexity measures (Bi & Jiang,
2020). Future research could explore the impact
of L1 on syntactic complexity in more detail
to gain a comprehensive understanding of
the interplay between L1 and L2 syntactic
development.

CONCLUSION

The present study examined 146 argumentative
essays produced by intermediate adolescent
EFL learners in terms of writing quality which
was operationalized by the scores assigned by
human raters. We followed Norris & Ortega’s
(2009) methodology and employed multiple
metrics of syntactic complexity, with each metric
intended to measure a specific facet of the over-
all construct of syntactic complexity. The find-
ings revealed that clausal, global, and phrasal
measures (DC/T, MLT, MLC, and CN/T) had
statistically significant unique contribution to
the prediction of writing quality, explaining
35.6% variance in the dependent variable. The
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results obtained from the second phase of the
study showed that fine-grained measures of
phrasal complexity increased the power of the
test by 8.8% although the improvement was not
statistically significant.

To summarize, the findings present additional
support for the use of different measures to as-
sess EFL learners' writing proficiency (Norris
& Ortega, 2009; Ortega, 2003). In other words,
SC is not a unidimensional construct, but rather
a multidimensional one that should be meas-
ured using distinct sources of complexification
(Youn, 2014).

The study's results also highlighted the
importance of length-based measures of SC in
EFL adolescent writing, as longer structures
were found to be more complex, as indicated by
longer T-units and phrasal structures.

While Biber et al., (2011) argued that devel-
opment in writing moves away from clausal
features to phrasal features, as this study and
other studies (e.g., Crossley & McNamara,
2014; Esfandiari & Ahmadi, 2021) showed, we
need to be cautious about overemphasis on
phrasal features at the expense of clausal
features. This study found clausal measures
had stronger predictive power than phrasal
features for intermediate proficiency. This
aligns with the dynamic systems view that syn-
tactic development follows non-linear, adaptive
patterns rather than strict stages (Larsen-Freeman,
2006). Features influencing texts may vary
depending on the proficiency level.

In the present study, clausal complexity
indices offered “more progress-sensitive
account of academic writing quality than
phrasal measures” (Esfandiari & Ahmadi,
p.40). In addition, owing to the fact various
developmental factors may interact leading to
nonlinear U-shaped trends of some measures
(Bulté & Housen, 2012), any single measure
may not adequately represent the development
of construct of SC at different stages of writing
development. Accordingly, global measures
and specific measures (length-based, clausal
and phrasal) may well complement each other
for assessing adolescent EFL learners’ writing
proficiency (See Kuiken & Vedder, 2012).

According to Casal and Lee (2019), this
study proposes that advanced academic writing

is enhanced by a wider range of complex struc-
tures and improved functional abilities within
those structures. The study also suggests that
the predictability of complex language features,
specifically measures of complexity based on
length and clauses, indicates that providing
explicit instruction on these features is likely to
assist intermediate English as a Foreign Language
(EFL) learners in developing a more intricate
writing style that is considered advanced by
human evaluators.

In order to accomplish this, instructional
tasks that raise students' awareness can be
created to highlight the importance of noun
phrase modifiers in academic writing and their
specific syntactic functions, including nominal
subjects and direct objects (as suggested by Lu
& Wu, 2022). Moreover, students' writing can
be assessed by comparing it to that of advanced
writers, focusing on key syntactic features like
the average length of independent clauses (T-
units) and the number of dependents per nominal.
Any loosely-structured syntactic constructions
can be collectively adjusted through collaborative
efforts to meet the standards of advanced writing.

While this study offers novel insights into a
multidimensional complexity assessment, certain
limitations point to avenues for future research.
The modest corpus size precluded in-depth
analysis at the individual learner level or across
writing topics/genres. Broader data sets would
allow exploring intricacies of how proficiency
sub-levels and first language backgrounds
influence syntactic choices. Investigating lexical
and discourse-level constructs in tandem could
provide a more comprehensive view of devel-
oping writing ability.

Longitudinal or classroom-based studies
may offer deeper understanding of develop-
mental trajectories by closely observing syntactic
growth over short intervals. The dynamic nature
of language learning suggests periodic evaluation
better reflects non-linear progression than
isolated pre/post comparisons.

Generally, this study contributes to concep-
tualizing and measuring syntactic complexity
as it relates to proficiency. While not generalizable
beyond the research scope, findings seek to
advance assessment tools and pedagogical
methods supportive of intermediate EFL learners'
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continuing development as capable academic
writers.
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