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The recruitment and admission of international students 
globally has become an area of increasing focus for institu-
tions of higher learning. Universities are not only incentiv-
ized to increase international student enrollment, ostensibly 
as a reaction to diversity, equity, and inclusion (DEI) initia-
tives, but also pragmatically to reap the economic benefits of 
increased revenues from tuition (housing, fees, etc.) (Sá & 
Sabzalieva, 2018). In fact, increasing international student 
enrollment by as much as 5% annually over the next decade 
is a part of strategic planning for some institutions (Laad & 
Sharma, 2021). In English-dominant countries (e.g., United 
States, Canada, Australia), international students already 
constitute a sizable portion of overall enrollments, whose 
numbers have substantially increased in the past two decades 
(Institute of International Education, 2022). For example, 
the number of multilingual international students (MIS) in 
European universities has now passed 83,000, and in the 
United States, the top destination for MIS, this number 

passed one million for the first time in 2016 (Israel & 
Batalova, 2021). Despite some declines in the few years due 
to the COVID-19 pandemic, in 2022, approximately 385,097 
of these MIS (total = 948,519) were graduate students 
(Institute of International Education, 2022). Given these 
numbers, it is important that universities adopt admission 
policies that ensure equitable educational opportunities for 
MIS (Cadena et al., 2023).

Recently, however, issues related to diversity, equity, and 
inclusion efforts have highlighted inequities that persist in 
graduate school admissions processes. For instance, con-
cerns related to racial and socioeconomic disparities and 
overreliance on standardized assessments have plagued U.S. 
institutions (Cadena et al., 2023; Posselt, 2016). For interna-
tional students specifically, in addition to other admission 
criteria (e.g., GPA, personal statement), admission to an 
English-medium university requires that potential students 
take standardized language proficiency exams to prove their 
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readiness in academic English and their ability to participate 
in their programs of study. Thus, most universities require 
scores of standardized English proficiency exams such as 
the Test of English as a Foreign Language (TOEFL) and the 
International English Language Testing System (IELTS). 
However, particularly at the graduate level, these institu-
tional language proficiency policies and required tests are 
often based on neoliberal, racialized language ideologies 
that have acted as critical gatekeepers for MIS who intend to 
pursue an education at U.S. universities (Piller & Bodis, 
2024). Life-changing decisions for the population, from 
admission into a graduate program to graduate assistantships 
and other funding opportunities, depend on TOEFL/IELTS 
exam scores (Oliver et al., 2012; Pritasari et al., 2019), 
despite other possible indicators of students’ language abili-
ties (e.g., previous language study, work history). The wide-
spread use of these tests rests on the assumption that they 
reflect students’ readiness for academic study in English and 
leverage predictive validity for future graduate school 
achievement, although in reality this is not entirely the case 
(Ihlenfeldt & Rios, 2023). These concerns have initiated a 
call for more holistic criteria for making admissions deci-
sions (Posselt, 2016).

Relying on the assumption that performance on language 
proficiency exams is somehow predictive of student success 
is problematic for several reasons. First, despite meeting 
threshold language proficiency requirements (e.g., com-
monly IELTS = 6.5, TOEFL iBT = 80 varying by school), 
some MIS still struggle with the linguistic demands of grad-
uate school (Biber et al., 2017; Mahalingappa et al., 2021; 
Schoepp, 2018). While the TOEFL/IELTS exams may mea-
sure general academic English proficiency, other factors can 
impact students’ experiences, such as institutional and fac-
ulty-readiness to support MIS in their classrooms. For 
instance, research has found that although many universities 
have DEI initiatives that attempt to provide a more inclusive 
environment for students and enact culturally responsive 
and sustaining pedagogies, language is typically excluded 
from these efforts (Wolfram, 2023). Unfortunately, issues 
around language have largely been ignored in higher educa-
tion, such that there are few faculty and staff on campuses 
that are aware of how language works in the classroom and 
what language proficiency tests really mean in terms of stu-
dents’ ability to use discipline-specific language in their aca-
demic classes. Further, many institutions do not provide 
faculty with the requisite knowledge and skills required to 
support MIS; thus, faculty ultimately expect students to be 
ready to engage in all linguistic tasks in their classes based 
on their admission to the university (Ginther & Yan, 2017; 
Mahalingappa et al, 2021).

Second, research on the predictive validity of such pro-
ficiency tests has been generally inconclusive, such that 
some research has found a correlation between TOEFL/
IELTS scores and academic success, while others have not 

(Bridgeman et al., 2016; Dooey & Oliver, 2002; Ihlenfeldt 
& Rios, 2023; Wongtrirat, 2010). Evaluating the predictive 
validity of proficiency tests is not a new undertaking in 
assessment research. For decades, researchers have studied 
the relationship between academic performance and MIS’ 
results on proficiency exams with few conclusive findings 
(Graham, 1987; Schoepp, 2018). While language profi-
ciency test scores are not the sole admission criteria (e.g., 
statements, letters), minimum entry-level scores are often 
used as a prerequisite by admissions officers to even con-
sider an application for review (Deygers & Malone, 2019). 
Researchers now challenge overreliance on language profi-
ciency test scores—especially overall cut scores as a pre-
requisite—as predictors of academic performance, which is 
most often measured as grade point average (GPA). Instead, 
they have begun experimenting with new models that com-
bine overall and subtest scores with common admissions-
related criteria (Graduate Record Examination [GRE] 
Graduate Management Admission Test [GMAT], etc.) to 
determine the most effective formula for forecasting aca-
demic success across undergraduate and graduate academic 
disciplines (Cho & Bridgeman, 2012; Johnson & Tweedie, 
2021; Oliver et al., 2012).1 However, general waivers of 
standardized tests during pandemic-era admissions cycles 
have also made more visible inequities inherent in reliance 
on these types of standardized exams. The prohibitive costs 
associated with preparing for and taking exams as well as 
cultural biases have highlighted barriers to potential stu-
dents from historically underrepresented groups and inter-
national students in particular (Cadena et al., 2023; Sullivan 
et al., 2022). These issues raise questions for university 
decision-makers about whether supplemental screening 
mechanisms, such as interviews or writing samples, and 
alternative measures of English proficiency that might pre-
dict students’ academic success should be added to students’ 
admissions profiles (Ginther & Yan, 2017;Posselt, 2016; 
Pritasari et al., 2019; Thorpe et al., 2017).

Building on this trend around holistic admissions (Posselt 
et al., 2023) to reduce overreliance on proficiency tests as 
gatekeepers and considering the writing-intensive nature of 
graduate school (Norris & Ortega, 2009; Schoepp, 2018), 
the present study considers the potential of combining writ-
ten syntactic complexity scores with standardized language 
proficiency exam scores in relation with MIS’ graduate 
GPA. In additional language acquisition, written syntactic 
complexity is an important criterion for assessing MIS’ level 
of linguistic performance (Norris & Ortega, 2009). It refers 
to “the range and sophistication of grammatical resources 
exhibited in language production” (Ortega, 2015, p.82) and 
has been tied to instructors’ evaluations of MIS’ writing 
quality (Yang et al., 2015). Because writing “is often the 
only means by which students’ content knowledge is 
assessed in a large number of [graduate] disciplines” 
(Mazgutova & Kormos, 2015, p.3), syntactic complexity is 
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likely to contribute to students’ course grades, and perhaps 
even more so for those in digital learning ecologies, where 
writing is the primary mode of communication.

The current study revisits the question of the predictive 
validity of standardized English proficiency exams in com-
parison with 10 indices of written syntactic complexity. It 
specifically reports on an analysis of the naturalistic English 
writing of MIS in an English as a second language (ESL) 
graduate program, examining how MIS’ overall proficiency 
and writing subtest scores (IELTS) predict their GPAs, par-
ticularly which and how well syntactic complexity indices 
(subordination, coordination, length of production, and 
degree of phrasal sophistication) predict their GPAs relative 
to their standardized language test scores.

We chose the ESL graduate field (fully onsite program) as 
the focal population sample and examined written syntactic 
complexity measures (instead of accuracy or fluency) in 
connection with IELTS overall and writing scores for five 
reasons. First, a strong command of more syntactically-com-
plex writing skills helps students produce assignments of 
higher quality. Since academic writing, particularly in grad-
uate education with hybrid (online), is the most used lan-
guage skill, it may have a high potential impact on students’ 
GPA (Mazgutova & Kormos, 2015). Second, one of the 
goals of this study was to disentangle possible relationships 
between the writing subscore and indices of written syntac-
tic complexity. Third, basing high-stakes admission deci-
sions partially on a strictly defined (minimum) test score has 
limitations since it is not possible to identify a unilateral path 
between the decision and the test score (Chapelle, 2012). In 
fact, even if a predictive power is established, using a vali-
dated syntactic complexity analyzer as an additional L2 
(second language) measurement tool can prove very useful 
for triangulation purposes, especially when freely accessible 
and practical online tools are available. Fourth, to our knowl-
edge, no validity study has explored the ESL/applied lin-
guistics graduate sub-specialty, which is a highly 
linguistically demanding field. Finally, the L2 Syntactic 
Complexity Analyzer (L2SCA), the computerized analytic 
tool (Lu, 2010; Lu & Ai, 2015) used in this study, allows for 
a multidimensional approach (10 indices under five dimen-
sions), which affords multiple opportunities of comparison 
across numerous linguistic features (Figure 1).

Review of Literature

International Admissions and the Use of Standardized 
English Proficiency Tests

The admission of MIS into graduate programs in English-
dominant countries usually involves additional criteria that 
exceed requirements for domestic applicants. MIS are 
required to submit standardized English language proficiency 
scores from universal commercial admissions exams (com-
monly TOEFL, or IELTS) in addition to general admissions 

testing, which may include the Scholastic Aptitude Test 
(SAT), the GRE, or the GMAT. While the TOEFL has a lon-
ger tradition of use within the United States, the IELTS has 
greater currency in other parts of the English-speaking world, 
including 100% of the universities in Australia and the United 
Kingdom (British Council, 2019; Ginther & Elder, 2014). 
IELTS has been considered “the world’s most popular 
English language proficiency test for higher education and 
global migration” (British Council, 2019, para.10).

TOEFL and IELTS are thematically the same in quantify-
ing English competency across four language components 
(reading, writing, speaking, and listening), but some differ-
ences do exist, including the length of the exam, format, 
scoring, grading, cost, and acceptance rates (Wood, 2022). 
In general, TOEFL is more focused on academic English, 
while the IELTS assesses both academic and everyday 
English—both of which are needed for student success in 
graduate school. TOEFL is also slightly longer than the 
IELTS and is entirely computer-based, while IELTS speak-
ing exams are conducted with an examiner, and the writing 
exam is handwritten (Bright, 2020). Further, task types and 
exam structure also differ, with TOEFL relying on multiple 
choice question formats and IELTS providing a variety of 
question types. Finally, scoring procedures vary, with 
TOEFL deploying a combination of artificial intelligence 
(AI) and human raters and IELTS only certified examiners. 
See Gagen (2019) for a detailed description of the IELTS 
exam.

FIGURE 1. Summary of automated measures of syntactic 
complexity.

Measure    Abbreviation Formula

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

Amount of subordination
Dependent clauses per 

clause
DC/C # dependent 

clauses/# clauses
Dependent clauses per 

T-unit
DC/T # dependent 

clauses/# T-units

Amount of coordination
Coordinate phrases per 

clauses
CP/C # coordinate 

phrases/# clauses
Coordinate phrases per 

T-unit
CP/T # coordinate 

phrases/# T-units
T-units per sentence T/S # T-units/# sentences

Degree of phrasal 
sophistication

Complex nominals per 
clause

CN/C # complex nominals/ 
# clauses

Complex nominals per 
T-unit

CN/T #  complex 
nominals/# T-units
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Although the intent of standardized language proficiency 
exams is to assess how well international applicants can 
read, write, listen, and speak in academic English (Ihlenfeldt 
& Rios, 2023), they are often used solely in admission deci-
sions for MIS (Bista & Dagley, 2015), rather than using their 
results in providing formative language support systems 
throughout their education. Academic success can be influ-
enced by a broad range of social and academic factors for 
both domestic and international students, including study 
habits, content knowledge, motivation, finances, community 
support, and the like (Ginther & Yan, 2017). Indeed, the rela-
tionship between academic English proficiency and aca-
demic success is complex; however, proficiency in academic 
English as a predictor of success in graduate education is 
unfairly applied to only MIS.

This gatekeeping practice has been challenged by critical 
scholars who have raised issues of testing bias and equity. For 
instance, these tests tend to privilege certain academic variet-
ies of English that may impact the validity of standardized 
language assessments for marginalized student groups 
(Barkhuizen & Strauss, 2020). Critical language scholars 
have begun to critique and question the very notion of “aca-
demic English” and its use in educational contexts in general 
(Flores & Rosa, 2015) and specifically in higher education 
(Matsumoto, 2022). This critical language perspective sees 
English as a lingua franca that has a variety of legitimate 
forms (global Englishes) that are not captured by these stan-
dardized proficiency exams. For the IELTS listening subtest, 
Aryadoust (2023) uncovered underrepresented accent cover-
age and biases in topics covered that impacted testing fairness. 
To reduce biases in commercialized exams, and in light of the 
high demand to study internationally and the value of MIS to 
universities, testing scholars have recently called for admis-
sions decision-makers to employ holistic review strategies 
using additional measures to gauge potential for academic 
success (Posselt, 2016; Posselt et al., 2023). These holistic 
strategies could include rubrics that consider students’ previ-
ous experience learning and using English (e.g., through 
English-medium schooling), additional writing samples, rec-
ommendations, academic and extracurricular activities, inter-
views, and other assessment of language proficiency.

In spite of inequities in standardized language proficiency 
exams, research on the admissions practices of U.S. institu-
tions has shown that institutions continue to rely on these 
scores as a pivotal component of MIS’ admissions packages. 
A study by Arcuino (2013) found that international students 
with GPAs or GRE scores below the established threshold 
were accepted when they had high TOEFL or IELTS scores. 
In addition to admissions acceptance decisions, language 
proficiency scores can bear financial and curricular implica-
tions for MIS. They are used to determine whether the com-
pletion of preenrollment language support courses (e.g., 
English for academic purposes) is required prior to matricu-
lating into the coursework for their discipline. MIS’ efforts 

to test out of EAP coursework by achieving a high score on 
the TOEFL/IELTS exams has spawned a billion-dollar test 
prep industry (Johnson & Tweedie, 2021).

Predictive Validity of Standardized English Proficiency 
Tests

Predictive validity refers to how well an assessment tool 
indexes the outcome it intends to measure (Brown & 
Abeywickrama, 2019). Theoretically, an admission test has 
good predictive validity when applicants who perform well 
on the test (e.g., SAT) also perform well in real life (e.g., col-
lege education). This assumption is predicated on another 
assumption, namely, that the skills measured on the test are 
well aligned with skills required in real life (Polat, 2016). In 
L2 assessment, predictive validity studies are concerned 
with how well standardized proficiency tests (e.g., IELTS) 
forecast MIS’ academic success, given that “students who 
are below a certain threshold in these skills will not succeed 
in an English learning environment” (Ihlenfeldt & Rios, 
2023, p. 277).

Prediction studies have typically referenced achievement 
in terms of GPA (Abunawas, 2014; Johnston & Tweedie, 
2021), with the understanding that a multidimensional 
approach to benchmarking student achievement is prefera-
ble, as a single criterion cannot capture the fullness of aca-
demic performance (Johnson & Tweedie, 2021; O’Connor 
& Paunonen, 2007). Nonetheless, GPA retains its impor-
tance as a proxy for achievement and continues to be a cen-
tral selection measure in graduate admissions, scholarship 
funding, and postgraduation employment.

Prediction studies have also encompassed limited aca-
demic disciplines, many including science, engineering, and 
business (Dooey & Oliver, 2002; Kerstjens & Nery, 2000; 
Pritasari et al., 2019), while also classifying MIS into broad 
categories (e.g., humanities/fine arts) that can mask within-
group differences (Bridgeman et al., 2016). Within the “social 
sciences,” proficiency scores may vary in their ability to pre-
dict achievement for subdisciplines, like education, political 
science, or psychology. In the United States, validity studies 
are scarce and, to our knowledge, have not ventured into sub-
specialties, like ESL. MIS who specialize in ESL instruction 
are a unique case for validity because their mastery of English 
must allow them “to be good language models in the class-
room” (Richards, 2010, p.103) and to accomplish linguisti-
cally demanding tasks such as creating instructional resources 
in English. Therefore, IELTS scores should theoretically 
leverage more predictive value for this subgroup.

IELTS and TOEFL literature has collectively explained 
little about their predictive potential. In the United States, 
IELTS investigations in undergraduate and mixed under-
graduate/ postgraduate samples have ranged in their findings 
from no significant to weak correlations between overall 
proficiency scores and GPA (Cotton & Conrow, 1998) to 



IELTS and Written Syntactic Complexity as Predictors of GPA

5

strong relationships between the two variables (Hill et al., 
1999). At best, test scores have explained up to 29% of the 
variance in MIS’ grades in mixed (Oliver et al., 2012; Thorpe 
et al., 2017) and undergraduate-only groups (Schoepp, 
2018). Similar patterns across both graduate and undergrad-
uate samples can be noted across IELTS/TOEFL studies, 
with results spanning from negative (Neal, 1998) to strong 
positive correlations between language proficiency and GPA 
(Arrigoni & Clark, 2015; Oliver et al., 2012). The earlier 
works however, reflect earlier versions of both examina-
tions, limiting their applicability to the revised, web-based 
formats (IELTS/TOEFL introduced computerized versions 
in 2005). Nevertheless, a 2021 meta-analysis of 32 IELTS/
TOEFL studies and 132 effect sizes supported the conclu-
sion that both admissions assessments do predict academic 
success in both undergraduate and graduate populations, 
albeit with a weak positive correlation, with no significant 
differences in their predictive power (Ihlenfeldt & Rios, 
2023). Since this meta-analysis found that the “overall cor-
relation was low . . . practitioners are cautioned from using 
standardized English-language proficiency test scores in iso-
lation in lieu of a holistic application review during the 
admissions process” (Ihlenfeldt & Rios, 2023, p. 276)

Recent research on predictive validity of the IELTS has 
found weak to moderate correlations between IELTS scores 
and MIS’ GPAs (e.g., Thorpe et al., 2017; Wang-Taylor & 
Daller, 2014) both at graduate and undergraduate levels. For 
example, Wang-Taylor and Daller (2014) reported .30 
(p < .01) correlations between overall IELTS scores and 
MIS’ grades. More recently, Schoepp (2018) reported an 
IELTS score of 6.0 to be a benchmark predictor of under-
graduate MIS’ GPA. Others like Oliver et al. (2012) reported 
that all IELTS scores but writing subscores were significant 
predictors of MIS’s GPAs, with reading being the highest 
(r = .29), followed by the overall score (r = .28) and speak-
ing (r = .16). Conversely, Arrigoni and Clark (2015) found 
significant correlations between MIS’ GPAs and IELTS 
reading (.32) and writing (.29) subscores for students in a 
rhetoric and composition program. These findings were 
also echoed by Gagen (2019) in a meta-analysis of IELTS 
scores and MIS’ GPAs, noting the strongest correlation as 
the reading subscore (r = .21), followed by the overall com-
posite score (r = .23).

Researchers have experimented with alternative models 
for predicting graduate MIS’ academic achievement using 
hierarchical regression (e.g., Morris & Maxey, 2014). In a 
large-scale study, Cho and Bridgeman (2012) ran prediction 
models that included TOEFL iBT, GRE (verbal and quanti-
tative), GMAT, and SAT scores to assess TOEFL scores’ 
contribution to predicting GPA. The predictive power of 
TOEFL composite scores was fairly low and comparable 
across subgroups, ranging from .24 to .26 for business, 
humanities and arts, and social sciences, explaining around 
6% to 7% of the variance in GPAs. Combined with GMAT 

scores, TOEFL explained an additional 6% of variance 
(total = 14%). GRE verbal scores were only predictive with 
the TOEFL composite, accounting for an additional 9% of 
the variance for humanities and arts, 3% for science and 
engineering, and 5% for social sciences.

Syntactic Complexity and MIS’ Academic Writing

Syntactic complexity is an important construct in L2 writ-
ing assessment and is used to benchmark MIS’ overall lan-
guage proficiency, linguistic development, and writing 
quality (Lu & Ai, 2015). Research into syntactic complexity 
development has documented various trajectories for differ-
ent proficiency levels (Ortega, 2015; Polat et al., 2020). As 
MIS writers grow in proficiency, they learn to “manipulate a 
language’s combinatorial properties” (Crossley & McNamara, 
2014, p. 66), incorporating more sophisticated structures into 
their writings. Since high levels of syntactic complexity, 
especially complex noun phrases, are characteristics of aca-
demic writing (Biber et al., 2016; Kyle & Crossley, 2018), 
TOEFL and IELTS scoring rubrics consider “grammatical 
features” when assessing L2 writing proficiency.

Despite its effect being moderated by the writing genre 
(Biber et al., 2016), L2 proficiency is a powerful modulator 
of complexity. Several cross-sectional studies have investi-
gated differences in the syntactic structures used by MIS 
writers of varying levels of proficiency (e.g., Polat et al., 
2020). Ortega (2003) identified multiple T-unit metrics that 
could reliably indicate MIS’ levels of proficiency, while Lu 
(2011) reported two indices of coordination and phrasal 
elaboration as well as three indices of length. In comparing 
native speakers (NS) and MIS, Ai and Lu (2013) concluded 
that MIS produce, on average, “shorter clauses, sentences, 
and T-units, a smaller amount of subordination, and a smaller 
proportion of complex nominals than NS university stu-
dents” (p. 261). Together, these studies underscore the 
importance of considering L2 proficiency in analyzing MIS’ 
written texts.

To account for variation in complexity across levels of L2 
proficiency, Norris and Ortega (2009) proposed a measure-
ment model using coordination to index beginning-level MIS 
writers, subordination for intermediate, and phrasal elabora-
tion for advanced. While most early complexity investigations 
relied on limited complexity indices and T-unit analyses 
(Crossley & McNamara, 2014), recent work has employed 
computational tools (e.g., the Coh-Metrix) to facilitate the 
measurement of syntactic complexity as a multidimensional 
construct. Biber and Gray (2013), Biber et al. (2016), and Kyle 
and Crossley (2018), for instance, argue for using multivariate 
analyses and phrasal embedding (e.g., complex nominal) as 
more accurate measures of advanced writing than traditional 
holistic measures based on T-units or clause embedding. The 
L2SCA (see Lu & Ai, 2012), a computerized tool, gauges five 
aspects of complexity through 14 standardized indices. Several 
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studies have examined the L2SCA as a reliable means of cap-
turing the full trajectory of complexity for college MIS writers 
of multiple L1 backgrounds (Ai & Lu, 2013; Lu & Ai, 2015; 
Yoon & Polio, 2017).

Like L2 proficiency, task, learner, and context-related 
factors also moderate levels of written syntactic complexity. 
Among these are time and planning conditions, topic and 
genre (Lu, 2010; Yoon & Polio, 2017), instructional setting 
(Ortega, 2015), cross-linguistic influences (Lu & Ai, 2015; 
Polat et al., 2020), and instructional modality (Ortega, 2015). 
Modality effects concern the impact of face-to-face (F2F) 
and computer-mediated platforms on written production. 
Asynchronous (time-delayed) writing can facilitate syntacti-
cally rich language, since MIS have time to compose and 
edit before publishing (Mancilla et al., 2017). For instance, 
Mancilla et al.’s (2017) corpus-comparison of NS’ and MIS’ 
online discussions showed that MIS’ online writing is equiv-
alent in length to NS’ and relies more on coordination and 
phrasal sophistication than subordination. Few studies have 
explored how computer-mediated environments modulate 
written syntactic complexity. More work is needed to under-
stand relationships among these variables (Ortega, 2015), 
especially since asynchronous discussions have become the 
main forums within blended and online courses even before 
the Covid 19 pandemic (Mancilla et al. 2017).

Finally, research has also examined relationships between 
syntactic sophistication and writing quality. Biber et al. 
(2017) found that TOEFL iBT scores on written independent 
tasks were moderate predictors of quality of language used 
in disciplinary writing, particularly in applied linguistics and 
engineering fields. In their study on human judgements of 
writing quality of offline essays, Bulté and Housen (2014) 
reported that, combined with lexical complexity, the mean 
length of noun phrase, proportion of simple sentences, and 
subclause ratio accounted for 45% of the variance in per-
ceived writing quality. These findings partially coincide 
with Bulté and Housen’s (2014), but only explained 9% of 
the variance in quality scores. Later, using the L2SCA, Yang 
et al. (2015) found that mean length of sentence and T-unit 
consistently correlated with writing scores across topics. 
Despite mixed findings, these studies demonstrate that L2 
writing performance is correlated with several different syn-
tactic features.

Methodology

Current Study

Earlier additional language acquisition studies on syntac-
tic complexity have focused on its value as an assessment 
criterion for measuring L2 learners’ quality of writing or 
overall L2 level (Norris & Ortega 2009). Using a set of writ-
ing samples collected over seven years from asynchronous 
online discussions, this study examines the use of syntactic 
complexity and standardized proficiency test scores as 

possible predictors of MIS’ success in graduate school. It 
addresses these research questions:

1. Do MIS’ overall proficiency and writing subtest scores 
(IELTS) predict their GPAs in graduate school?

2. Which syntactic complexity indices (if any) in online 
written production (subordination, coordination, 
length of production, and degree of phrasal sophisti-
cation) predict MIS’ GPAs?

3. Which syntactic complexity indices remain predic-
tive of MIS’ GPAs after participants’ English profi-
ciency scores (overall and writing subscores) are 
inserted into the model?

Participants

The initial pool included 119 participants; however, due to 
incomplete data (e.g., GPA) from some participants, data from 
7 participants were not included. Thus, participants were 112 
(94 females, 18 males) MIS enrolled in a graduate program in 
ESL education at an urban university in the eastern United 
States. All participants had taken a graduate course on addi-
tional language learning and teaching between the years 
2012 and 2018, in cohorts varying between 14 and 18 stu-
dents. Most participants (mean age: 28) identified as Asian 
(76%), followed by White non-Hispanic (20%) and Black 
non-Hispanic (2%), while 2% marked “other” on the survey. 
Thirty-six percent of participants were from Mainland China, 
40% from Saudi Arabia, and 24% from European nations.

Participants obtaining this degree (similar to a Master of 
Arts in Teaching English to Speakers of Other Languages 
[MA TESOL]) could become language instructors in inten-
sive English programs in American universities or EFL 
teachers in international English preparatory programs. 
Besides additional admission requirements (e.g., personal 
statement, recommendation letters), all participants had an 
undergraduate GPA of at least 3.0 in addition to English pro-
ficiency test scores that met the university’s (overall) mini-
mum (IELTS = 6.5) before they started the program. To 
fulfill basic graduation requirements, they completed 30 
credit hours of graduate coursework. The program course-
work was organized around content related to language and 
linguistics, language acquisition, culture, L2 curriculum, 
instruction, assessment, and professionalism.

Data Sources

Most participants submitted IELTS scores to fulfill the 
university’s language proficiency admission requirement. 
Therefore, for convenience and uniformity purposes, only 
IELTS scores were used in this study. Note that most U.S. 
universities require 6.5 for master’s programs, which is .5 
higher than the 6.0 minimum that has been most recently 
reported as the strongest predictor of academic success in 
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English-medium universities (Schoepp, 2018). IELTS 
describes the three bands (scores) used in this study as:

6—Competent User: can use and understand fairly com-
plex language, particularly in familiar situations.

7—Good User: generally handle complex language well 
and understand detailed reasoning.

8—Very Good User: handle complex and detailed argu-
mentation well.

The overall IELTS scores used in our analyses varied 
between 6.5 and 8.5 (median = 7), while the writing sub-
scores varied between 5.5. and 8.5 (median = 6.5). Due to the 
focus on written syntactic complexity, only overall (mean of 
reading, listening, writing, and speaking subscores) and 
writing subscores were used in the analyses.

The second data source included participants’ 1st-year 
GPAs, which are averages of all grades from courses taught 
by multiple instructors in the program. We only used 1st-
year GPA to control for possible effects of the program edu-
cation (and various language socialization patterns) on 
participants’ English proficiency and cumulative GPA 
(Ginther & Yan, 2017). First-year GPA is an often-used met-
ric in research on the predictive validity of language profi-
ciency assessments and student outcomes. GPAs were 
measured on a 4.0 scale and were obtained with participants’ 
permission through the university’s student academic ser-
vices, which maintains all academic records. The GPAs used 
in our analyses varied between 2.45 and 4:00 (mean = 3.1).

The dataset consisted of 224 writing samples (2 posts for 
each participant) gathered from asynchronous online discus-
sions as part of a graduate course on L2 learning and teach-
ing. To control for possible effects of English development 
during their graduate studies, samples were selected only 
from students’ posts in the first 2 weeks of their first course in 
the program. The course was F2F and taught by the same 
professor to different student groups over 7 years. To capital-
ize on potential benefits of online learning, the course had an 
online component that required participation in weekly elec-
tronic reflections and two asynchronous online discussions. 
These discussions were solely for instructional purposes with 
no plans to use student data for research purposes. Therefore, 
these writing samples (Appendix A) represent formal yet 
natural utterances that are typical of online courses in gradu-
ate school. Upon deciding to use such data for research, these 
corpora were obtained through the university’s Blackboard 
archives, in line with institutional review board (IRB) regula-
tions. To ensure anonymity, these samples were de-identified 
and coded for analyses by the second author, who was not the 
course instructor. Each participant was given a pseudonym in 
an excel sheet, with five columns where their writing samples 
(2), test scores (2), and GPAs (1) were entered. To ensure 
accuracy across all data sources, the authors took turns to 
review and confirm the matches.

Students followed a set of specific guidelines (Appendix B) 
for discussion participation, which included the use of aca-
demic language. The only purpose of these online sessions 
was to learn the assigned academic content (not improve aca-
demic writing). Although they were required to post a mini-
mum of three reflections on the content of weekly reading 
assignments as part of their participation in the online ses-
sion, their reflections were not graded in terms of quality of 
language or content. Participants’ first two reflections were 
included in the analyses to control for potential genre bias on 
levels of syntactic complexity. To qualify as a unit of analy-
sis, a reflection had to comprise a minimum of five sentences 
(Lu, 2010; Yoon & Polio, 2017). Following a procedure simi-
lar to Stockwell and Harrington’s (2003) for selecting L2 pro-
duction units, participants’ first and second posts were 
subjected to individual syntactic complexity analyses before 
a mean score was calculated for the combination of both 
posts. The total number of words (average of two posts for 
each participant) in the dataset was 15,344 (M = 137; SD = 22).

Syntactic Complexity Measures

Syntactic complexity indices were automatically gener-
ated by the L2SCA, a tool designed to analyze the written 
texts of university-level L2 users (Lu & Ai, 2012) like those 
in the present study. Due to its ability to apply a wide range 
of complexity measures at the sentential (global) and local 
(clausal) levels to large collections of L2 writing, the L2SCA 
is routinely employed in complexity research (e.g., Lu & Ai, 
2015; Polat et al., 2020). The tool has been found to be reli-
able (Polio & Yoon, 2018) “in identifying relevant produc-
tion units and syntactic structures from the essays as well as 
in computing the syntactic complexity indices” (Lu, 2010, 
p.491). For more information about reliability estimates for 
specific indices, please see Lu (2010). The L2SCA parses 
each sentence and computes the frequency of common sen-
tential elements (e.g., T-units) to calculate 14 syntactic indi-
ces representing five domains of complexity —length of 
production, amount of subordination, amount of coordina-
tion, degree of phrasal sophistication, and overall sentence 
complexity. For better interpretability of the results, Lu’s 
(2011) refined L2SCA model, which has the 10 most reliable 
indices across four domains of complexity, is used in this 
study (see Figure 1 for corresponding formulas and abbre-
viations from Ai & Lu, 2013).

Further, to ensure all 10 complexity indices did indeed con-
stitute the four underlying structures of the L2SCA, we con-
ducted an exploratory factor analysis (EFA) where we used the 
principal axis factoring (PAF) extraction method with a pro-
max (oblique) rotation with Kaiser normalization (Preacher & 
Maccallum, 2003). To determine how many interpretable fac-
tors L2SCA measured (Appendix C), we considered all four 
common options: eigenvalues, the scree test, parallel analysis, 
and total variance explained (Mertler & Vannatta, 2010). 
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Further, considering methodological norms appropriate for our 
sample, as established in previous research, we only consid-
ered factors with pattern loadings greater than .50 as meaning-
ful (Gorsuch, 1983; Guadagnoli & Velicer, 1988). In our 
analyses, the Barlett’s Test of Sphericity (p < .001) and the 
Kaiser–Meyer–Olkin (KMO = .628) measures supported the 
factorability and sampling adequacy of our data (Mertler & 
Vannatta, 2010). Our results revealed that the four-factor struc-
ture conformed to L2SCA’s presumed factor structure, with the 
four factors cumulatively accounting for 76% total variance. 
Results of our reliability tests for each factor revealed that all 
four factors (F1 = .766, F2 = .751, F3 = .710; F4 = .770) were 
within the commonly accepted ranges of .6 and .8. To ensure 
the reliability of our regression results, we also ran a variance 
inflation factor (VIF) test. Results revealed that all 10 mea-
sures of L2SCA were below 5 (range = 2.00–4.40), which is 
considered within an acceptable range for multicollinearity 
(Keith, 2014; Mertler & Vannatta, 2010). Based on these 
results, we included all 10 indices around the four measures in 
our regression analyses.

Data Analysis

First, we copied and pasted the two writing posts, for 
each participant separately, into the L2SCA software (Lu, 
2010; Lu & Ai, 2012), which then generated a score for 
each syntactic complexity index that we used in three lin-
ear regression models using SPSS statistical software. The 
first two prediction models involved standard (simultane-
ous) multiple regression (the enter method) while the third 
was hierarchical. As a statistical procedure, standard mul-
tiple regression helps determine the value of an outcome 
variable based on the variability in the value of a set of 
independent variables. Hierarchical regression, a more 
complex analytic procedure, computes what one or more 
independent variables add to the prediction in variability of 
the dependent variable when they are inserted into the 
model (Keith, 2014).

This model included two sequential blocks. Into Block 1 
were inserted the overall proficiency and writing subscores 
as the independent and the GPAs as the dependent variable, 
whereas in Block 2, the 10 complexity measures were added 
into the model as the primary variables of interest to deter-
mine their predictive power beyond the language proficiency 
scores. We also considered demographic variables, “coun-
try” and “gender,” as part of our analyses. Although we 
excluded gender due to statistical power, we used “country” 
as a control variable to validate the relationship between our 
dependent and independent variables. In reporting the prac-
tical significance of our findings, instead of r-squared, we 
use adjusted r-squared, which is a more conservative mea-
sure adjusted for sample size and the number of predictors in 
the model (Keith, 2014).

Results

Overall Proficiency and Writing Subscores as Predictors of 
MIS’ GPA

A standard multiple regression model was constructed to 
determine if overall proficiency and writing subscores (inde-
pendent variables) predicted MIS’ GPAs (dependent vari-
able) in their graduate studies. The groups’ GPA average was 
3.10, ranging between 2.45 and 4.00 (SD = 0.61) with a let-
ter-grade distribution between C– and A. The group overall 
IELTS mean was 7.01 (SD = 0.58) and writing subscores 
mean was 6.54 (SD = 0.92). For more descriptive statistics, 
see Table 1. Preliminary analyses revealed no violations of 
normality, linearity, homoscedasticity, tolerance, and VIF 
assumptions (Keith, 2014).

The prediction model was statistically significant, 
F(2,109) = 52.46, p < .01), suggesting that 48% of the vari-
ance (adjusted R2 = .48) in students’ GPAs was explained by 
the linear combination of their overall proficiency and writ-
ing subscores. To determine which of the two proficiency 
measures more strongly predicted students’ GPAs, we exam-
ined standardized coefficients. The pairwise comparisons 
between the two language proficiency measures and the 
GPA indicated that while the MIS’ levels of overall profi-
ciency scores were moderately correlated with their GPAs (β 
= .55, p < .01), their writing subscores were stronger pre-
dictors (β = .70, p < .01).

TABLE 1
Descriptive Statistics for the GPA, Overall Proficiency, Writing 
Subscores, and Syntactic Complexity Measures

M SD N

GPA 3.10 0.607 112
OverallS 7.01 0.575 112
WritingS 6.54 0.916 112
MLS 21.9 4.20 112
MLT 19.8 4.15 112
MLC 10.6 2.41 112
DCC 0.42 0.119 112
DCT 0.85 0.390 112
TS 1.13 0.146 112
CPT 0.56 0.292 112
CPC 0.31 0.178 112
CNT 2.44 0.631 112
CNC 1.32 0.309 112

Note. OverallS = overall score; WritingS = writing score; MLS = mean 
length of sentence; MLT = mean length of T-unit; MLC = mean length of 
clause; DCC = dependent clause per clause; DCT = dependent clause per 
T-unit; TS = T-unit per sentence; CPT = coordinate phrases per T-unit; 
CPC = coordinate phrases per clause; CNT = complex nominal per T-unit; 
CNC = complex nominal per clause.
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We also ran post-hoc regression tests to determine which 
cutoff scores were stronger predictors of GPA. Considering 
sampling adequacy (only two bands had over 30 students: 36 
in 6.5 and 48 in 7.0), we were able to run these tests only for 
6.5 and 7.0 bands. Results revealed that for the overall 
scores, band 6.5 (β = .77, p = .01) was a much stronger pre-
dictor of GPA than band 7.0 (β = .20, p < .05). Findings were 
similar for the writing sub-skills, with band 6.5 (β = .81, 
p < .05) being even a stronger predictor of GPA than band 
7.0 (β = .23, p < .05).

Aspects of Online Written Syntactic Complexity as 
Predictors of MIS’ GPA

To address this research question, students’ GPAs as the 
dependent and the 10 syntactic complexity measures as the 
independent variables were inserted into a multiple regres-
sion model. The predictor variables included three indices of 
length of production unit (mean length of clause, mean 
length of sentence, and mean length of T-unit), two indices 
of amount of subordination (dependent clauses per clause, 
dependent clauses per T-unit), three indices of amount of 
coordination (coordinate phrases per clause, coordinate 
phrases per T-unit, T-unit per sentence), and two indices of 
degree of phrasal sophistication (complex nominals per 
clause, complex nominals per T-unit). Once again, assump-
tions of normality, linearity, homoscedasticity, tolerance, 
and VIF were all satisfied (Keith, 2014).

The adjusted r-square values (Table 2) indicated that these 
10 variables explained approximately 25% of the variance in 
these graduate students’ GPAs. Findings indicated that this 
combination of the syntactic complexity indices accounted 
for a significant amount of variability in MIS’ GPAs, 
F(2,109) = 4.66, p < .01). As presented in Table 2, results 
revealed that of the 10 indices only mean length of sentence 
(β = .39, p < .05) and mean length of T-unit (β = .34, p < .05) 
were significant predictors of students’ GPAs. Given this find-
ing and the size of intercorrelations amongst the syntactic 
complexity measures (Table 3), the unique variability 
accounted for by each of these variables seemed rather low.

Syntactic Complexity Indices Remaining Predictive of GPA 
When Other Scores Are Added into the Model

A hierarchical multiple regression model was constructed 
to examine which indices still remained predictive of MIS’ 
GPAs when the L2 proficiency scores were included into the 
model. This model included two sequential blocks. In Block 
1, the two language proficiency scores were entered as the 
independent and the GPAs as the dependent variable; 
whereas in Block 2, the 10 complexity measures and one 
demographic variable (country) were added into the model 
as the primary variables to determine their predictive power 
independent of the test scores.

Results indicated that both of these tests were statistically 
significant (Block 1: F[2,109] = 52.46, p < .01; Block 2: 
F[13,109] = 11.35, p < .01). While the linear combination of 
the two proficiency scores in Block 1 accounted for 48% of 
variance in students’ GPAs, with the addition of the syntactic 
complexity measures (Block 2), this amount increased to 
53% (Table 4). Undoubtedly, the most important result of 
this hierarchical regression model involves the examination 
of R² change values to determine the unique contributions of 
the syntactic complexity measures to the prediction of GPA. 
Results indicated that the composite of the 10 syntactic com-
plexity indices made a statistically significant contribution 
to the model’s predictive capacity, explaining an additional 
5% of variance in GPAs (R² change = .05; F[13,99] = 11.45; 
p < .05). As for the unique contribution of each predictor, 
findings revealed that two complexity indices (MLS: β = .31, 
p < .05; and MLT: β = .32, p < .05) and the writing subscore 
(β = .64, p < .01) remained significant predictors of GPA 
(Table 4), while the overall score did not. Results also sug-
gested that the demographic factor “country” did not have a 
confounding effect on any of the relationships between our 
dependent and independent variables.

Discussion

Findings confirmed that the English composite and writ-
ing subscores explained a little under 50% of MIS’ GPAs, 
while writing scores were stronger predictors. Data also sug-
gested that syntactic complexity predicted (25% variance) 

TABLE 2
Linear Contribution of the Syntactic Complexity Measures to GPA

Predictors 
of GPA Beta t R2 R2 Adj.

95% confidence 
intervals

Lower Upper

.32** .25**  
MLS .394* 2.40 .231 .532
MLT .336* 2.23 .210 .472
MLC –.117 –0.390  
DCC –.090 –0.454  
DCT .026 0.083  
TS –.028 –0.240  
CPT –.192 –1.37  
CPC –.177 –1.31  
CNT –.111 –1.64  
CNC .282 1.27  

Note. MLS = mean length of sentence; MLT = mean length of T-unit; 
MLC = mean length of clause; DCC = dependent clause per clause; 
DCT = dependent clause per T-unit; TS = T-unit per sentence; CPT = coordi-
nate phrases per T-unit; CPC = coordinate phrases per clause; CNT = com-
plex nominal per T-unit; CNC = complex nominal per clause.
*p < .05.**p < .01.
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students’ GPAs. Only two measures of complexity indepen-
dently predicted GPA, both relating to length of production. 
After accounting for students’ global and written language 
proficiency, the complexity measures remained predictive of 
academic outcomes, explaining a considerable amount of 
variance in GPA, even beyond that of proficiency exams. 
The best predictive model explained over half the variance 
in GPA, primarily due to the writing scores and the two com-
plexity indices (MLS and MLT). Below, we discuss our 

results, cautiously interpreting their potential contributions 
to the field considering relevant research.

Standardized English Proficiency Scores and Academic 
Achievement

Our study provides evidence that MIS’ scores on English 
proficiency examinations partially predicted their future 
success in graduate studies. Both the composite and writing 

TABLE 3
Intercorrelations Among the Syntactic Complexity Measures

MLS MLT MLC DCC DCT TS CPT CPC CNT CNC

MLS  
MLT .68**  
MLC .19* .24**  
DCC .42** .37** –.37**  
DCT .46** .47** –.41** .69**  
TS .21* –.25** –.10 –.12 –.18  
CPT .15 .18* .23* –.07 –.04 –.21*  
CPC .18* .22* .48** –.24** –.24** –.16  .69**  
CNT .55** .68** .22* .27** .41** –.26**  .28**  .26**  
CNC .21* .28** .67** –.30** –.34** –.10  .24**  .45**  .63**  
Cntry .14 .14 .10 –.13 –.08 –.03 .18 .15 .17 .16

Note. MLS = mean length of sentence; MLT = mean length of T-unit; MLC = mean length of clause; DCC = dependent clause per clause; DCT = dependent 
clause per T-unit; TS = T-unit per sentence; CPT = coordinate phrases per T-unit; CPC = coordinate phrases per clause; CNT = complex nominal per T-unit; 
CNC = complex nominal per clause.
*p < .05. **p < .01.

TABLE 4
Hierarchical Linear Contributions of the Syntactic Complexity Measures and Language Proficiency Variables to GPA

Predictors
of GPA Beta t R2 R2 adj. R2 change

95% confidence intervals

Lower Upper

Model 1 .49** .48**  
Model 2 .58** .53**  .05*  
OverallS .223 184  
WritingS .464 3.83** .306 .599
MLS .310 212* .191 .427
MLT .327 2.30* .206 .443
MLC .023 0.193  
DCC –.060 –0.383  
DCT .113 0.450  
TS .050 0.526  
CPT .137 1.63  
CPC –.016 –0.149  
CNT .154 0.645  
CNC .150 0.626  

Note. OverallS = overall score; WritingS = writing score; MLS = mean length of sentence; MLT = mean length of T-unit; MLC = mean length of clause; 
DCC = dependent clause per clause; DCT = dependent clause per T-unit; TS = T-unit per sentence; CPT = coordinate phrases per T-unit; CPC = coordinate 
phrases per clause; CNT = complex nominal per T-unit; CNC = complex nominal per clause.
*p < .05.**p < .01.
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subscores yielded positive correlations with GPAs. This pat-
tern is consistent with recent validity research that has shown 
TOEFL (Bridgeman et al., 2016; Cho & Bridgeman, 2012) 
and IELTS composite scores (Thorpe et al., 2017; Wang-
Taylor & Daller, 2014) are fairly predictive of GPA for simi-
lar populations. Further, our findings also help determine 
that, both at the overall and writing subskill levels, band 6.5 
may be a stronger predictor of GPA than band 7.0 in lan-
guage intensive graduate programs. It is possible that 6.5 is 
the threshold point after which the test items and writing rat-
ings (human raters) become less predictive, or this result is 
due to the unique characteristics of the sample population, 
and thus should not be generalized to other settings. Similar 
to previous research, we analyzed scores from the web-
based exams, which may explain why our findings bear 
some similarities to them, yet digress from early research 
reporting null or negative relationships among these same 
variables (Dooey & Oliver, 2002; Kerstjens & Nery, 2000).

Regarding the magnitude of the relationship between 
overall language proficiency and academic performance, our 
findings displayed a significantly stronger correlation than 
previously documented in validity research. We observed 
moderate correlations between composite scores and GPAs 
(r = .55), greatly exceeding effect sizes reported for some 
other graduate-level populations (e.g., r = .18 in Cho & 
Bridgeman, 2012; r = .28 in Oliver et al., 2012; and r = .30 
in Wang-Taylor & Daller, 2014). Combined with writing 
subscores, these two predictors explained almost half the 
variance in students’ GPAs (48%), which is substantially 
more than the maximum variance reported in some previous 
TOEFL or IELTS investigations (e.g., 29% in Hill et al., 
1999). This difference is likely due to the homogeneity of 
the sample, which represented one academic discipline, con-
trary to heterogeneous samples used in other studies. Pooling 
effects have been used to explain increases in correlation 
coefficients that occur when heterogeneous groups sampled 
together are segregated (Hassler & Thadewald, 2003). 
Indeed, such effects were documented by Bridgeman et al. 
(2015), where some correlations doubled when examined by 
discipline. It is also plausible that standardized exam scores 
were better predictors of academic performance for this spe-
cific sample of MIS given their chosen career path into ESL 
education and the nature of their coursework (e.g., many 
writing tasks).

Moreover, note that because over 70% of our participants 
were from China and Saudi Arabia, some of these results 
could have been mitigated by the particularities of the test-
ing systems and English language education in these coun-
tries, and/or sociocultural differences reported to influence 
MIS’s performance on such tests (Thorpe et al., 2017). The 
question of population validity (Shulman, 1970) as it per-
tains to sociocultural differences or graduate students in 
ESL/applied linguistics programs is one meriting further 
attention, especially considering (Arrigoni & Clark, 2015) 

negligible findings between IELTS scores and graduate edu-
cators’ GPAs. Either way, as research on graduate MIS’ (par-
ticularly from different regions) academic success in applied 
linguistics programs is markedly meager, this result can now 
be used as a basis for future cross-disciplinary comparisons 
about the power of standardized tests and syntactic complex-
ity indices in predicting academic achievement.

Finally, our data revealed that the writing subtest is a 
moderate predictor of graduate MIS’ GPA. This was some-
what unexpected because it not only contradicts the nonsig-
nificant relationship (Oliver et al., 2010) or relatively weak 
correlations between writing and GPAs reported in some 
validity studies (e.g., Bridgeman et al., 2015; Kerstjens & 
Nery, 2000), but also surpasses the moderate correlation 
reported by Arrigoni and Clark (2015). Generally, the posi-
tive predictive relationship between writing and achieve-
ment aligns with the differing demands of curricula, where 
graduate work includes intensive, discipline-specific forms 
of writing, like theses. Further, given previous research, 
education courses rely more heavily on writing skills than 
other disciplines (Thorpe et al., 2017). This result should be 
interpreted with caution, though, since, besides being calcu-
lated separately, the writing subscores are also used in the 
calculation of composite scores. We can perhaps speculate 
that writing emerged as an independent, stronger predictor 
of achievement vis-à-vis students’ participation in a hybrid 
learning ecology, where greater emphasis is placed on writ-
ten output.

Written Syntactic Complexity and Academic Achievement

Complexity research has mostly sought to describe L2 
learners’ performance, rather than predict it. Turning to the 
most closely related research on modeling syntactic com-
plexity indices to predict writing quality, it is possible to 
observe some patterns. For instance, a fairly comparable 
amount of variance was accounted for by Crossley and 
McNamara (2014), who explained 20.8% of the variability 
in quality ratings for their examination set of essays and 
31.6% for their full sample using three of seven syntactic 
indices. Yang et al. (2015) reported three of 14 indices that 
explained 9% of the variance in ratings of essay quality. 
Despite differences in the number of indices entered into 
these models and ours, it is promising to observe the poten-
tial of complexity scores to predict aspects of MIS’ academic 
performance beyond writing quality.

As for contributions of individual aspects of complexity, 
the data revealed few salient predictors. Of the 10 indices 
entered into the statistical model, only 2 were modestly cor-
related with academic outcomes, both of which referenced 
students’ length of production: mean length of sentence 
(MLS, r = .39) and mean length of T-unit (MLT, r = .34). 
These findings corroborate earlier findings by Lu (2011), 
who reported a significant relationship between these two 
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indices and a linear progression in L2 proficiency. These 
metrics are known to index global, rather than local levels of 
sentential complexity (Norris & Ortega, 2009), and lend 
support to the existing research on the syntactic indices that 
reliably predict perceptions of L2 writing quality. For exam-
ple, Bulté and Housen (2014) documented strong correla-
tions between high ratings of text quality and MLS (r = .41) 
and MLT (r = .40), along with measures of clausal elabora-
tion and embedding.

Using a similar model to ours, Yang et al. (2015) observed 
consistent correlations between MLS and MLT and the values 
attributed to MIS’ writing samples, concluding that “either of 
the two global measures can work well as a generic syntactic 
complexity measure” (p. 63). Although their final prediction 
model was driven by clausal-level indices, this is unsurprising 
given the impact of topic and genre on the syntactic structures 
deployed by writers (Crossley & McNamara, 2014). Indeed, 
some of the differences between our findings and results of 
some other studies cited here could be attributed to the nature 
of task or genre that involve more or less complex uses of 
certain syntactic structures (Yoon & Polio, 2017).

Moreover, our findings regarding the two global mea-
sures of length of production coincide with many of the 
prominent features of MIS’ asynchronous writing, specifi-
cally the elongation of texts and the use of subordinators 
(Polat et al., 2020). Indeed, these 10 indices correlated with 
each other at significant levels varying from .18 to .69 (Table 
3). In fact, of the 45 bivariate correlations amongst these 
indices, only 8 were not significant. Despite being a reliable 
measurement tool (Lu, 2010; Polio & Yoon, 2018), it is hard 
to interpret why, in the L2SCA model, length of production 
is a predictor of academic success, and others, like phrasal 
complexity (nominal), found to be a moderate predictor of 
academic writing (Biber et al., 2016; Kyle & Crossley, 
2018), are not. One possible explanation for this relates to 
the genre of samples because noun phrase elaboration is 
expected in academic writing, but not in less formal genres 
(Biber et al., 2016; Yoon & Polio, 2017). Thus, despite 
engaging in academic writing, partially because it was asyn-
chronous (and untimed) and in online forums, students may 
have perceived the activity as less formal. Yet expectedly, 
when analyses are performed on the same data sample for 
numerous variables, confounding effects are inevitable, 
which calls for caution in the interpretation of such results.

Arguably, the most important finding of this study comes 
from the hierarchical regression analyses. Both models 
addressing the respective contributions of standardized test 
scores (Model 1) and written syntactic complexity (Model 2) 
to GPA yielded statistical significance, reinforcing the notion 
that unique assessment information is provided by each of 
these measures. By examining the R² change value, these 
analyses revealed an additional 5% of the variance that was 
explained by including complexity indices as predictors of 

GPA. Together with language proficiency scores, the final 
model explained 53% of the variance in students’ GPAs, a 
significant improvement over using only standardized test 
scores. Considering the contributions of alternative predic-
tors, this is a sizable amount of variance explained. Though 
limited validity literature has employed this hierarchical 
method of analysis, our results regarding L2 proficiency are 
congruent with a handful of studies that have demonstrated 
the independent explanatory power of TOEFL composite 
and component scores when modeled with other admissions 
criteria (e.g., GMAT, GRE) (e.g., Cho & Bridgeman, 2012). 
For example, by combining all GMAT scores and under-
graduate GPAs, Morris and Maxey (2014) accounted for 
around 15% of students’ graduate achievement.

Conclusion and Implications

This study has explored whether standardized overall and 
writing subtest scores and computational measures of writ-
ten syntactic complexity can predict graduate-level aca-
demic performance. Using linear and hierarchical regression 
models, our analyses addressed the predictive power of these 
variables, demonstrating complex relationships among 10 
syntactic complexity indices and MIS’ GPAs. We believe 
there are theoretical and practical implications of this work 
concerning the predictive power of the tests and syntactic 
complexity indices and use of these norms in university 
admissions.

Consistent with previous research on the internet-based 
IELTS exams, our findings confirm that composite English 
scores (with band 6.5 being a stronger predictor than 7.0) are 
somewhat predictive of cumulative academic performance. 
Contrary to many prior studies on exam subtests, we found 
writing was a stronger predictor of achievement (with band 
6.5 being a stronger predictor than 7.0) than overall profi-
ciency scores. It is hard to explain this result, which could be 
due to the characteristics of the sample population or the dis-
criminant power of test items and the writing ratings around 
6.5. level. Regardless, this result should be considered for 
focused exploration in future studies. Along with the MLS 
and MLT measures, writing was the other variable that inde-
pendently contributed to the final regression model as a sta-
tistically significant predictor of GPA. This warrants further 
investigation and could have implications for the use of stan-
dardized test scores in university admissions. Specifically, 
MIS are usually granted admission based on the assumption 
that their proficiency is represented by the composite scores 
rather than the individual subtests. This assumption is gener-
ally supported since overall scores are computed from the 
subtest scores. Yet our findings regarding the superior pre-
dictive relationship between writing and GPA calls this pre-
sumption into question, suggesting greater attention be paid 
to writing subscores, considering how emergent score 
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profiles on the subtests may impact students’ academic suc-
cess differently (Ginther & Yan, 2017).

Another conclusion is that written syntactic complexity 
scores are modestly correlated with academic outcomes. 
With our findings regarding higher correlation values 
between MLS, MLT, and GPA, future research may replicate 
our analyses using offline writing samples or other genres to 
determine if these indices remain predictive across writing 
modalities. Further, the hierarchical regression results evi-
dence the incremental validity of these complexity indicators 
and their usefulness as additional predictors of GPA. Coupled 
with the composite and writing scores, the full range of com-
plexity indicators accounted for an additional 5% of the vari-
ability in MIS’ GPA for an explained total variance of 53%. 
The unique contribution of syntactic complexity scores 
greatly exceeds the incremental value reported for many pop-
ular admissions criteria, including the GRE and GMAT. 
However, many admission decision-makers have little 
knowledge of the nuances of language-related criteria beyond 
the minimum score required by their university (Ginther & 
Yan, 2017). Although still premature, written syntactic com-
plexity scores may be incorporated (with further research) 
into the admissions process for MIS in several ways.

First, since standardized tests already require MIS to pro-
duce a writing sample that is rated by human raters, the same 
sample could also be analyzed through computational (free) 
tools, such as the L2SCA, and used along with writing sub-
test scores. At the very least, these results highlight the need 
for additional research examining the complexity indices as 
predictors. Second, especially in graduate programs that are 
writing intensive or language focused, application reviewers 
could use some predictive complexity scores in conjunction 
with writing scores from samples that the students would be 
asked to produce upon arrival at the university. Beyond com-
pensating for the lack of predictive validity of test scores, this 
can also ensure that students' most current English profi-
ciency is well captured, without any doubts about possible 
use of AI (e.g., ChatGPT) in personal statements and other 
application documents that are also considered in admis-
sions. This could prove helpful, particularly with admission 
decisions for students who submit scores lower than required 
minimums (whether being 6.5 or 7) but fall within one stan-
dard deviation. Programs could also evaluate these samples 
to advise students and offer additional writing courses to help 
them succeed in their programs (Johnson & Tweedie, 2021).

There are some limitations that may restrict the genera-
lizability of our results to other educational contexts. 
Importantly, our sample represents the case of one academic 
program within a U.S.-based institution. Considering our 
findings on the comparative magnitude of the correlations 
between overall proficiency and academic performance, fur-
ther investigation of other academic disciplines and applied 
linguistics programs beyond the U.S. context are needed to 

ascertain these observations. Moreover, our dataset repre-
sented naturalistic language production and lacked the size 
to support more nuanced multivariate analyses. We were 
unable to control for the effect of MIS’ backgrounds and 
other potential intervening factors on the complexity mea-
sures (Lu & Ai, 2015). Future studies should also consider 
larger (stratified) samples that allow for the inclusion of cer-
tain demographic factors (e.g., gender, country) in the analy-
ses. Lastly, we used 1st-year GPA as a proxy for academic 
success and acknowledge that a partial single metric cannot 
fully capture achievement in graduate school. Although GPA 
is a commonly used metric and is necessary for measure-
ment purposes, future studies could use cumulative GPA in 
combination with other factors (e.g., program completion 
rates) to explore other aspects of MIS’ academic perfor-
mance. Future studies could also explore, through a between-
group design, how similar or different the relationships 
between these variables are for students from whom English 
is their first language versus speakers who learned English 
as an additional language.

Finally, although domestic students are not required to 
submit language proficiency scores, there is documented 
evidence (Mancilla et al., 2017) that there is significant 
amount of variation (in syntactic complexity, use of lexical 
resources, coherence and cohesion, etc.) within that group as 
well. Thus, requiring these language proficiency tests for 
MIS is inequitable. This research could help critique and 
problematize the distinction between MIS’ use of English 
and so-called “standard academic English” and the overall 
language expectations of graduate school from a critical lan-
guage perspective (Matsumoto, 2022). Overall, despite its 
shortcomings, we believe that this study not only adds to the 
literature on the predictive capacity of standardized tests, but 
it is also the first study that explores the utility of syntactic 
complexity indices in conjunction with test scores as possi-
ble predictors of academic achievement of MIS.

Appendix A

Examples of Online Posts

Example 1
In the LeDoux article, I can see how the phonics approach 

of teaching reading is advantageous as it is very structured 
and helps decode words, but focusing on it too much can 
affect the whole reading experience of the learners. Whole 
language on the other hand, encourages inquiry-based 
learning, but can be “disorganized” as the teacher “goes 
with the flow” of the class’ learning. Like on page 11 in 
LeDeoux, the most effective way of teaching reading would 
be for the “two methods to work together as part of one 
program.” The issue becomes how phonics should be inte-
grated into Whole Language classrooms. I could see this 
integration as using the phonics method to teach how to do 
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basic reading in the beginning, which can introduce new 
concepts, but this learning can only go as far as being stored 
in the short-term memory.

Example 2
I just want to share some information about “Phonics.” In 

teaching reading, there are two main schools of thought: pho-
nics and whole language. Phonics involves explicitly teaching 
a student how to pronounce words by analyzing its individual 
components, whereas whole language relies heavily on read-
ing comprehension and context to memorize the sounds of 
words. Whole language works well for some students who 
can pick up on these patterns intuitively; for less fortunate stu-
dents, such as those suffering from dyslexia, aphonics 
approach works best. On this website, I will advocate a com-
bination of both phonics instruction and whole language, as 
each has its drawbacks when used exclusively, but combined, 
these two theories will complement each other.

Appendix B

Discussion Board Guidelines

In the Syllabus:
Reflections are not summaries of the assigned readings. 

Reflections will help students go beyond pure knowledge 
and comprehension to analyze, evaluate, critique, synthe-
size, and personalize implications and applications of theo-
ries and research covered in the assigned readings.

Posted Within Blackboard:
Below is the information about our asynchronous 

discussion.
The discussion will begin on (date and time) and end on 

(date and time). We have TWO forums. Make sure you use 
academic language and make references to the content of 
each assigned reading.

Here are some reminders:

1. Everyone must post THREE messages.
2. Everyone MUST refer to the assigned readings in 

TWO of the posts: one for each topic/forum.
3. Your THIRD (or more if you wish) messages can be 

responses to your classmates’ comments. Avoid 
simply agreeing or disagreeing. Rather, you 
should explain how your own thinking differs 
from the thinking of the person whose post you 
are responding to.

4. The length of each message should contain at mini-
mum of 5 sentences (around 200 words).

5. Everyone MUST read all messages in the forums.
6. Everyone MUST post one message a DAY. You 

CANNOT post two or all three at once.

Appendix C

Factor Analysis Results

2. Scree Plot for the Syntactic Complexity Indices
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Note

1. The Graduate Record Examination (GRE®) is a standard-
ized test that is used in graduate school admissions worldwide. The 
Graduate Management Admission Test (GMAT) is a standardized 
test that is used in admissions into graduate management programs 
worldwide.
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