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The cloze test and overall, clausal, and subclausal indices of
grammatical complexification in second language essays

NAKAMURA Daisuke

Abstract

In this study, we investigated the relationships between overall, clausal (coordination and subordination), and
subclausal grammatical complexity in essays written by 54 adult Japanese EFL learners, with special reference to the
developmental trajectories, from coordination through subordination to phrasal elaboration, that are identified in the
literature. We also clarified whether using the cloze test with the fixed ratio deletion method and the exact-word
scoring method to measure learners’ proficiency could capture such trajectories. The results indicated that, while the
cloze test did not correlate with any indices of grammatical complexity, overall complexity measures had positive
correlations with subordination and phrasal elaboration indices, while subordination and phrasal elaboration had
negative correlations. This suggests that, as a whole, the learners in this study were in transition to the later, advanced
stage of the trajectories. Further analyses, employing general, but fine-grained, measures of phrasal complexity,
revealed that the cloze test significantly correlated with these fine-grained measures, which indicates that the cloze test
could capture learner variability within a particular developmental stage.
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Introduction

In general, second language learners lengthen
their text at the interclausal level, such as a sen-
tence or a terminable or T-unit (Hunt, 1965), as
their proficiency increases. Ortega’s (2003) research
synthesis revealed that differences in length of
about 4.5 words per sentence or 2 words per T-unit
cause statistically significant differences between
learners with different levels of proficiency. This
indicates that there are positive correlations
between proficiency and complexity in terms of
interclausal length. The story is not so simple,
however, since learners can complexify text in
various ways : by adding subordinations or elabor-
ating linguistic items at an interclausal or phrasal
level, for instance. Thus, investigations into the
development of grammatical complexity in writing
have employed diverse indices of grammatical com-
plexity, such as clauses per T-unit, to capture such
diversity and have found general developmental
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trajectories of grammatical complexity that move
from complexity by coordination through subordi-
nation to phrasal elaboration (see Norris & Ortega,
2009 and Wolfe-Quintero, Inagaki, & Kim, 1998 for
reviews). This general trend can be studied either
cross—sectionally (by measuring learners’ profi-
ciency using some independent measures and inves-
tigating their relations to the three dimensions of
grammatical complexity) or longitudinally (by
tracking increases and decreases in the dimensions
across several discrete time points as in Nakamura,
2019), although the majority of studies are of the
former type (Ortega, 2003).

Recent studies, however, especially some of those
in the special issues of Journal of Second Language
Writing (Connor-Linton & Polio, 2014 ; Vyatkina,
2015), have shown counterexamples to the general
developmental trajectories described above. These
mixed results for the developmental trajectories
partly arise from ambiguities in their interpretation.
Related to this, the relationships between overall
complexity of L2 learners’ writing and clausal and

subclausal complexity are also vague, since some



authors have included both types of measures but do
not clarify their direct relationships (e.g. Lu & Ai, 2015).
Moreover, different studies have employed different
proficiency measures, such as course levels or rater
judgements, each of which has its own limitations
(Thomas, 1994). Surprisingly, none of the research in
this literature has used the cloze test, which taps
into integrative knowledge of lexico—- grammatical,
semantic, and discourse aspects by requiring stu-
dents to fill in blanks in text (Fotos, 1991).

The aims of this study were therefore to appraise
(a) the relationships between overall, clausal (coor-
dination and subordination), and subclausal com-
plexity, with special attention to the developmental
trajectories, and (b) whether or not the cloze test
can capture proficiency differences in such develop-
mental trajectories in a cross—sectional study. We
used an automated analyser, the Tool for the Auto-
matic Analysis of Syntactic Sophistication and
Complexity (TAASSC) (Kyle, 2016).

Developmental Trajectories, the Theoretical

Underpinnings, and Counterexamples

Wolfe-Quintero et al. (1998) and Norris and
Ortega (2009), from reviews of large numbers of past
studies, identified the following general develop-
mental course of grammatical complexity. Develop-
ment of grammatical complexity ‘begins’ with the
production of fragments (Ishikawa, 1995). After
learners start to produce main clauses and reach the
‘intermediate’ levels, they expand their main clauses
by adding coordination (Bardovi-Harlig, 1992) and
subordinations. At ‘advanced’ levels, phrasal elabora-
tions come to the fore (Norris & Ortega, 2009 ;
Wolfe-Quintero et al., 1998).

Based on Halliday’s Systemic Functional Gram-
mar (e.g. Halliday & Martin, 1993), Norris and
Ortega (2009) explained the transition from coordi-
nation through subordination to phrasal elaboration
in terms of the development of the organisation of
ideas. Initially, ideas are organised around parataxis
(e.g. coordination); they are then expanded by
hypotaxis (e.g. subordination). Further development
induces learners to use grammatical metaphors (e.g.

nominalisation). Norris and Ortega (2009) cited the
following examples from Halliday and Martin
(1993, pp.31-41): “(1) Darwin thought that species
gradually became more complex. (2) Darwin’s grad-
ual rise to mounting complexity =" (pp.562-563).
The contents expressed by the main and dependent
clauses in (1) are in (2) condensed into one noun
phrase by nominalisation.

Recent studies, however, have provided evidence
against the general developmental trajectories. For
example, Bluté and Housen (2014) analysed ESL
learners’ essays in an intensive English course (the
Michigan State University Corpus, or the MSU
corpus, Connor-Linton & Polio, 2014) and compared
the grammatical complexity of the first essays with
that of the last essays (written 4 months after the
first ones) written by learners with proficiency at
intermediate—advanced levels. The study found
that, while coordination, phrasal complexity, and
overall complexity increased, complexity by subor-
dination remained the same.

Lu and Ai (2015) compared L2 learners with
different first languages who were at intermediate
and advanced levels with native speakers of English
in large corpuses. While learners at the intermediate
level (B2 according to the Common European
Framework or CEF) produced less coordination, or
fewer subordinations and phrasal elaborations, than
the native speakers, those at the advanced (C1) level
produced more coordination than the native
speakers, at least on some measures. In other words,
the advanced groups showed a greater amount of
coordination than the less proficient groups.

These concurrent increases of coordination and
phrasal elaborations (Bluté & Housen, 2014), or
reverse relationships between complexity by coordi-
nation and learners’ proficiency levels (Lu & Ai,
2015), seem to be counterexamples to the general
developmental trajectories, from coordination
through subordination to phrasal elaboration, found
in earlier studies.

Ambiguities in the Developmental Trajectories
One of the explanatory factors for such apparent



discrepancies is that there is ambiguity in the
developmental trajectories in relation to learners’
proficiency in quantitative terms. It is very difficult
to determine learners’ proficiency levels in terms of
discrete points: if they score 500 points on Test of
English as a Foreign Language (TOEFL), can we
identify their proficiency as being at an intermedi-
ate level? In other words, each dimension of gram-
matical complexity cannot correspond to a particu-
lar point in L2 proficiency measured by a specific
measure. Therefore, the general developmental tra-
jectories can be investigated only in relative terms
or by somewhat artificially dividing learners into
relatively different proficiency groups. At least the
following developmental scenarios can then be in-
ferred for cross—sectional studies : (1) as proficiency
increases, the number and/or the mean length of the
relevant variable (e.g. subordinations) also
increases. This should be verified by either (a)
positive correlations between proficiency and rele-
vant complexity measures or (b) positive main
effects of the former on the latter (this can, for
example, be conducted by ANOV As, with learners
divided into different proficiency groups by mean or
median split methods). Nevertheless, one ambiguity
arises here: is it presupposed that, as proficiency
increases, so does overall complexity? In other
words, where can overall complexity fit within the
developmental trajectories from coordination
through subordination to phrasal elaboration?
Another ambiguity is the relationship between the
dependent variables: (2a) there should be negative
correlations among them ; (2b) there are no such
correlations among them. The former prediction
captures the possibility that learners complexify
text along one particular dimension at the expense
of the others, while the latter prediction is that there
are no such competitive relationships. Wolfe-
Quintero et al. (1998, p.73) and Bluté and Housen
(2014) took the former interpretation, although
Wolfe-Quintero et al. (1998) admitted nonlinearity
in such a way that each dimension would exhibit an
inverse U or Q shaped development with initial
increases followed by later decreases. Nevertheless,

the second interpretation is also logically possible.
For example, compare Sam often becomes sick in
bed when he talks to his boss with Because Sam has
generalised anxiety disorder, he often becomes sick in
bed when he talks to his boss. The first sentence
consists of two clauses per T-unit, and each clause
contains six words. By contrast, in the second sen-
tence, the average number of words per clause
remains the same (six), while the number of clauses
increases (to three). That is, as the length of the T-
unit increases, the number of dependent clauses per
T-unit increases while the length of the clauses is
unchanged. In other words, complexity by subordi-
nation increases, but complexity by phrasal elabora-
tion remains the same.

Since the general developmental trajectories were
derived from the results of heterogeneous studies
where different indices for grammatical complexity
and proficiency measures were employed in both
predictions, key aspects to consider, and thus other
possible explanatory factors for the contradictory
results, are the diversities in grammatical complex-
ity and learners’ proficiency measures.

Measures of Grammatical Complexity

A huge number of indices of grammatical com-
plexity have been employed in the writing litera-
ture, using the Complexity —Accuracy— Fluency
(CAF) framework as a basis (e.g. Housen & Kuiken,
2009 ; Housen, Kuiken & Vedder, 2012) to track the
trajectories from coordination through subordina-
tion to phrasal elaboration. Recent development of
automated analysers such as the Coh-Metric (e.g.
McNamara, Crossley, & McCarthy, 2010), the Syn-
tactic Complexity Analyser (SCA) (Lu, 2010), and
the TAASSC (Kyle, 2016) render analyses much
easier and more reliable. Typical measures used in
the literature are length-based measures such as
Mean Length of Sentence (MLS) and T-unit (MLT)
and ratio-based measures, especially of subordina-
tions, such as clauses per T-unit (C/T) (see Bluté &
Housen, 2012; Norris & Ortega, 2009 ; Ortega,
2003 ; Wolfe-Quintero et al., 1998). Wolfe-Quintero
et al. (1998) identified C/T and dependent clauses



per clause (DC/C) or per T-unit (DC/T) as the best
developmental indices for grammatical complex-
ity!. Norris and Ortega (2009) suggested the follow-
ing different types of metrics, each corresponding to
different dimensions of the developmental trajec-
tories :

1. “complexity via subordination-:-measured by
any metric with clause (subordinate or depen-
dent clause) in the numerator”

2. “overall or general complexity---measured by
any length-based metric with a potentially multi-
ple-clause unit of production in the denomina-
tor”

3. “subclausal complexity via phrasal elaboration
---measured by mean length of clause” (pp.561
-562).

Norris and Ortega argued that measures of over-
all grammatical complexity, such as MLT, should
be employed since they may be able to capture
variability even if none of the specific measures can
do so. In addition to these measures, they suggested
a further two types of metrics: one for complexity
by coordination (e.g. coordination index, Bardovi-
Harlig, 1992), if the learners involved have the
proficiency of beginners, and another for “complex-
ity defined as the variety, sophistication, and acqui-
sition timing of forms produced” (p.562) (e.g. index
of productive syntax, Scarborough, 1990).

Different researchers, however, have measured
grammatical complexity using (slightly) different
types of complexity indices, which leads to their
proliferation in the literature. Obviously, this intro-
duces several problems.

First, Norris and Ortega (2009) claimed that if
some indices (e.g. C/T and DC/C) showed huge
overlaps in their variance, these indices were redun-
dant or worse from a psychometric point of view
(since redundancy causes multicollinearity for
regression analyses). This can be resolved, however,
by choosing one of them for multivariate analyses
after the correlation analyses, as Norris and Ortega
(2009) suggested, since whether or not multiple
measures for a particular dimension (e.g. complex-

ity by subordination) exhibit redundancy can only

be discovered after statistical analyses.

Second, researchers have differed in the treat-
ment of non-finite clauses. Some (e.g. Bluté &
Housen, 2014) have included both finite and non-
finite verb phrases as instances of clauses, while
others (e.g. Lu & Ai, 2015; Nakamura, 2019;
Wolfe-Quintero et al., 1998) have treated only finite
clauses as clauses. For example, [ stopped to smoke
can be analysed either as two clauses (one main
clause plus one dependent clause) or as one clause
(one main clause). The former increases the number
of dependent clauses while keeping the number of
independent clauses the same. This discrepancy in
the treatment of non-finite verb phrases might
create some apparent counterevidence for the gen-
eral developmental trajectories (Vyatkina, 2012 ;
Wolfe-Quintero et al., 1998). In this paper, following
Wolfe-Quintero et al’s (1998) suggestions, only
finite clauses containing overt subject(s) and finite
verbs were counted as clauses. This is consistent
with Wolfe-Quintero et al. (1998) and was chosen
because we analysed the data in the present study
using the SCA components (Lu, 2000) of the TAAS-
SC (Kyle, 2016), which includes indices identified by
Wolfe-Quintero et al. (1998) as the best complexity
measures.

Third, as Norris and Ortega (2009) recommended,
many recent studies have included some length-
based indices of overall complexity but have not
clarified their relationships to complexity measures
along the three dimensions of the developmental
trajectories. For example, Bluté and Housen (2014)
measured both types of indices across different time
points, and, indeed, both increased across time.
Nevertheless, we cannot conclude that shared varia-
bility underlies these increases. In addition to this, it
is unclear whether, as proficiency increases, so does
overall complexity. Therefore, the present paper
evaluates the relationships between overall com-
plexity and the three complexity dimensions along
the developmental trajectories.

Learners’ Proficiency
In order to track the developmental trajectories



of grammatical complexity described above, we
needed some measures for learners’ proficiency.
Second language acquisition (SLA) researchers
have tried to capture learners’ proficiency by em-
ploying five types of measures: impressionistic
judgment, institutional status, in—house assessment,
and standardised tests (Thomas, 1994, 2006) or
(holistic) judgements by raters (Ortega, 2003). As
Ortega’s (2003) research synthesis demonstrated, the
majority (19 out of the 21 studies on college stu-
dents’ writing) of the writing research studies em-
ployed course or university level, or rater judge-
ment, as independent measures of learners’ profi-
ciency? ; meanwhile, other, more fine-grained or
objective measures, such as TOEFL or cloze tests,
have rarely been employed. Ortega (2003) showed
that only two studies used standardised tests, and
these tests were different. Moreover, none of the
researchers employed a cloze test, which is a type of
in-house assessment (Thomas, 1994), with relation
to analyses of the grammatical complexity in
learners’ writing. Nevertheless, this considerable
reliance on coarse-grained (course level) or subjec-
tive measurements (rating) poses serious problems.

First, since different universities set different
standards for placing learners at different levels or
promoting them to higher classes (Thomas, 1994),
inferring learners’ proficiency based solely on
course levels (e.g. Vyatkina, 2012) or in conjunction
with classroom teachers’ evaluations (e.g. Kormos,
2011) is a rather coarse-grained method. For exam-
ple, in Neary-Sundquist’s (2014) study, learners’
proficiency was determined to be at novice—inter-
mediate level in the first semester, although the
learners were placed into different classes in later
semesters on the basis of the results of a placement
test (see also Vyatkina, 2012). In Ortega’s (2003)
metanalysis, 11 of the 21 writing studies were of this
type.

Second, another popular method of measuring
learners’ (writing) proficiency is by rater judge-
ments, and 8 of the 21 studies in Ortega’s review are
of this type. In this methodology, experienced raters
judge the quality of learners’ writing according to

certain rubrics (Brown, 2012), and studies investi-
gate which grammatical complexity measures can
explain the variance in such rating scores and how
effectively they do so. For example, in Lu and Ai
(2015), students’ proficiency levels were gauged by
raters according to the CEF writing descriptors™.
Such subjective ratings, however, are not always
consistent with learner’s proficiency when measured
using objective methods. This can be seen in the
mixed results for the consistency between rater
judgement and grammatical complexity in writing
(or speech) measured by objective indices: while
some studies (Magnan, 1988 ; McNamara, 1990)
showed affinities, others (Bluté & Housen, 2014 ;
Douglas, 1994 ; Iwashita, Brown, McNamara, &
O’Hagan, 2008 ; Kuiken & Vedder, 2014 ; Crossley
& McNamara, 2014) showed discrepancies between
the two methods. Such discrepancies could be partly
due to (a) multiple types of raters, (some emphasis-
ing grammar while others give more importance to
content, for example) (Eckes, 2008 ; Schaefer, 2008) ;
(b) differences in the language backgrounds of
raters (Johnson & Lim, 2009); (c) raters’ lack of
adherence to directions (raters might judge essays
as a whole even when they are asked to rate each
aspect of writing separately, using analytic rubrics,
for example) (Davis & Kondo-Brown, 2012).

How, then, can we avoid the potential pitfalls in
measuring learners’ proficiency independently from
indices for grammatical complexity? One way is to
use standardised proficiency tests such as TOEFL
(e.g. Bluté & Housen, 2014). One of the merits of
these tests is their comparability with other studies
because they are open to public use or function “as
a recognizable benchmark, enhancing general-
izability of the research results:-. [T]he content of
standardized tests is available for public scrutiny,
and their validity is subject to ongoing investiga-
tion” (Thomas, 1994, p.324). In Bluté and Housen’s
(2014) analyses of the MSU corpus, the participants’
proficiency was measured by TOEFL, and the
majority of them scored below 500 points. Such
expensive and time-consuming tests are not options
for many researchers (Tremblay, 2011), however,



and such additional burdens in terms of both time
and cost cannot be placed on classroom SLA
research in particular because they could skew the
contents and/or schedule of the class. Another solu-
tion is the use of a cloze test (Brown, 1980). In
contrast to standardised tests, cloze tests can be
implemented in a short time without excessively
disturbing the class administration; some of the
weaknesses of standardised tests can thus be over-
come. Because in-house assessment in general dif-
fers in form and content, however, it is not possible
to generalise the results into the population in other
studies (Thomas, 1994).

Since the cloze test requires various types of
linguistic knowledge (vocabulary, grammar, seman-
tic, and discourse knowledge (Hanania & Shikhani,
1986)), it is an integrative test. Its (methodological)
validity and reliability have been extensively inves-
tigated (e.g. Bachman, 1985 ; Brown, 1980), and it is
thus still widely used today in the SLA literature
(e.g. Gaillard & Tremblay, 2016 ; see also Brown
(2012) and Tremblay (2011) for recent reviews).
Surprisingly, the cloze test has been neglected with
relation to grammatical complexity in writing.
Tremblay (2011) found that 16 out of 53 studies
published in major SLA-related journals employed
either cloze tests or C-tests as independent tests of
learners’ proficiency. For example, Fotos (1991)
compared the effects on L2 learners’ essay writing
of TOEFL with those of a cloze test created using a
fixed ratio deletion method. In the fixed ratio dele-
tion method, every nth word is deleted and the
results are marked by the exact-word scoring
method, where for each blank, they have to think of
the same word as the one in the original text. She
found that TOEFL and the cloze test together ex-
plained 639 of the variance in the essay scores,
while TOEFL alone explained 489§ of the variance.
Furthermore, they had a partial correlation at »=
.45 level, suggesting that the cloze test had “con-
struct validity as measurements of English language
proficiency” (p.331). Similarly, Hanania and Shik-
hani (1986) demonstrated that the cloze test, in
conjunction with a standardised test, could explain

the small but additional variance in composition
scores that could not be explained by the standardis-
ed test alone. Furthermore, there were significant
partial correlations between the cloze test and com-
position when the effects of the standardised test
were ‘partialled out’, suggesting that the cloze test
could gauge aspects of learners’ (writing) profi-
ciency that the standardised test could not capture.
One limitation, which we tried to overcome in the
study described in the present paper, is that in both
Fotos’s (1991) and Hanania and Shikhani’s (1986)
studies, the quality of the essays and, thus, the
learners’ writing proficiency were judged by raters.
As described above, the reliability of rater judge-
ment is controversial and cannot be taken at face
value.

In summary, cloze tests have not been investigat-
ed in relation to more micro measures of grammati-
cal complexity ; they have been investigated only in
relation to TOEFL or other standardised test scores
and rating scores on essays (Fotos, 1991 ; Hanania
& Shikhani, 1986), class levels, and self-rated listen-
ing and speaking proficiency (Gaillard & Tremblay,
2016). As is indicated by the mixed results on the
relationship between rating and more objective
measures of grammatical complexity in particular,
and other dimensions of L2 development in general,
the reliability of rater judgement remains controver-
sial at best. Furthermore, considering the fact that
the cloze test is a more objective and integrative
test and, thus, a measure for learners’ general profi-
ciency and not specifically their writing skills, it is
worth investigating whether or not the cloze test
can capture the general developmental trajectories
indexed by the more objective indices for grammati-
cal complexity. The second aim of this study was
therefore to investigate this possibility.

Research Questions
1. What is the relationship between overall, clausal
(coordination & subordination), and phrasal com-
plexity?
2. Can the cloze test capture the developmental
trajectories from coordination through subordina-



tion to phrasal elaboration?

Method

Participants

54 Japanese EFL learners (47 male, 7 female;
mean age=20.79) served as the participants. The
majority of these were third-year students, and all
of them were majoring in science and technology at
a private university in Japan. They had been learn-
ing English for at least six years before entering
university and had participated in non-mandatory
classes on essay writing, where the emphasis was on
structural knowledge (e.g. how to organise a thesis
statement) and the content of English essays (e.g.
what kinds of supporting evidence should be pro-
vided for the thesis) but not on grammar. No place-
ment tests were administered ; rather, students sim-
ply had the option of taking these classes if they so
wished. Aims and procedures of the present study
were explained in the first class and they agreed to
participate in the study. A cloze test and a final
essay writing task were set at, respectively, the
beginning and the end of the semester. They were
told that both were irrelevant for their grades.

Instruments

Cloze test. A passage for the cloze test in the
present study (“Modern Writing : Be Brief!”) was
taken from a reading textbook for students at
novice —intermediate level (Takeuchi, Yabukoshi,
Sumi, & Ueki, 2012). We deleted every sixth word
(the fixed ratio deletion method), and we gave one
point only for an exact answer (the exact-word
scoring method), as in Fotos (1991)*. The total num-
ber of blanks was 63. We gave students 15 minutes
to complete the test in the first class.

Writing task. In the final class, students were
asked to write an essay on a PC on ‘an ideal writing
class’. Use of the spell checker in Microsoft Word
was permitted. Although no specific time limits
were set, most students completed the essay within

an hour.

Grammatical Complexity Measures
All indices of grammatical complexity were
taken from, and their analyses were run by, the L2
SCA component (Lu, 2010) of the TAASSC (version
1.1) developed by Kyle (2016 ; see also Nakamura
(2019) for how to calculate these) :
1. Overall complexity :
a. Mean Length of Sentence (MLS)
b. Mean Length of T-unit (MLT)
2. Complexity by coordination :
a. T-units per Sentence (T/S)
3. Complexity by subordination :
a. Clauses per T-unit (C/T)
b. Dependent Clauses per T-unit (DC/T)
c. Dependent Clauses per Clause (DC/C)
4. Complexity by phrasal elaboration :
a. Mean Length of Clause (MLC)

Results

We ran Shapiro—Wilk tests over the data to
check the normality of the distributions. We
removed by pair-wise deletions outliers, defined as
those who scored more or less than 3 SDs from the
means, in the following analyses. We repeated the
deletions until no outliers were identified. Table 1
presents the descriptive statistics on the indepen-
dent and dependent measures resulting from these
data (we have provided Tables 2-9 and Appendix A
as Online Supplementary Materials, available from
https://www.researchgate.net/publication/
337020806_Online_Materials Nakamura_2020).

First, to confirm that the learners significantly
differed in their L2 proficiency, we created more
and less proficient learner groups using the mean
-split method and analysed their differences in the
cloze test using ¢/ and Mann-Whitney tests. As
Table 1 illustrates, the more proficient learners
were able to fill approximately 10 blanks more than
their less proficient counterparts; they therefore
clearly differed in their proficiency as measured by
the cloze test (#(52)=9.46, »<.01). Tablel also
shows, however, that the more proficient learners
did not outperform their less proficient counterparts



Table 1 Means, SDs, and Statistical Differences

Index Overall High Low TorU
Cloze test 15.54 (6.60) 20.74 (4.80) 10.33 (3.10) T (52)=9.46
(N=54) (N=27) (N=27) p»<.01
MLS 17.46 (3.30) 17.54 (3.24) 17.38 (3.43) T (52)=.176
(N=54) (N=27) (N=27) n.s.
MLT 14.88 (2.48) 14.94 (2.65) 14.81 (2.38) U=298.5
(N=50) (N=24) (N=26) Z=—.26, n.s.
T/S 1.13 (.11) 1.12 (.14) 1.14 (12) U=320.5
(N=52) (N=26) (N=26) Z=-—.32, ns.
C/T 1.51 (.22) 1.50 (.24) 1.53 (.20) U=300.5
(N=52) (N=26 (N=26) Z=—.69, n.s.
DC/T 2 (.23) 2 (21 U=360.5
(N 54) (N (N 27) Z=—.69, ns.
DC/C 3 (.01) 2 (.09) T (52)=.261
(N754) (N727) (N 27) n.s.
MLC 9.98 (1.59) 10.17 (1.54) 9.81 (1.64) T (51)=.832
(N=53) (N=26) (N=27) n.s.

Note. Missing cells and outliers were removed from the analyses so that the number
in each cell differs. MLS=Mean Length of Sentence ; MLT=Mean Length of T
—unit ; T/S=T-units per Sentence ; C/T=Clauses per T-unit; DC/T =Dependent
Clauses per T-unit ; DC/C=Dependent Clauses per Clause ; MLC=Mean Length of

Clause.

on any indices of grammatical complexity (all ps>
.05). The correlation analyses, presented in Table 2,
confirmed this; none of the complexity measures
exhibited significant correlations with the scores on
the cloze test.

Second, global complexity, measured by MLS and
MLT, showed significant positive correlations with
the majority of the complexity by subordination and
complexity by phrasal elaboration measures : MLS
correlated with C/T (#ho=.595), DC/T (rho=.325),
DC/C (r=.540), and MLC (»=.434) ; MLT correlat-
ed with C/T (#ho=.369), DC/T (rho=.320), and
MLC (7ho = .519).

Third, the subordination indexes positively cor-
related with each other: C/T with DC/T (rho=
.855), CT with DC/C (rho=.753), and DC/T with
DC/C (»=.978). Such high correlations (» <.7) might
indicate that these measures, in fact, measured the
same thing. Finally, the phrasal elaboration index

showed a negative correlation with all the subordi-

nation measures: MLC with C/T (vho=—.374),
DC/T (rho=—.375), and DC/C (rho = —.375).

To assess the contributions of complexity by
subordination and complexity by phrasal elabora-
tion to the overall complexity, we conducted step
-wise regression analyses. For the regression ana-
lyses on MLS as a dependent variable, we entered
all subordination and phrasal elaboration measures
as independent variables. We excluded DC/T and
DC/C from the analyses, either because of multicol-
linearity (VIF>10 and tolerance statistics<.2, see
Field (2013)) or because their contributions to the
model were not significant. Table 3 provides the
final model. As can be seen from Table3, MLC
alone explained 17% of the variance in MLS, and
adding C/T increased the amount of variance ex-
plained (by an additional 35%), leaving MLC and C/
T together significantly accounting for 529§ of the
variance in MLS. Furthermore, Table 4 illustrates
that MLC and C/T had similar impacts on MLS



(compare the fs).

Similar pictures emerged from the regression
analyses on MLT. Since the scores for MLT did not
show normal distributions, we log-transformed
them; we then entered all subordination and
phrasal elaboration measures into the analyses.
Again, we excluded DC/T and DC/C from the
regression analyses because of multicollinearity.
Table 5 illustrates that MLC accounted for 229 of
the variance, and adding C/T increased the amount
of variance explained (an additional 449;), leaving
MLC and C/T together accounting for 66.6% of the
variance in MLT at a significant level. As can be
seen in Table 6, MLC and C/T had similar impacts
on MLT, as in the case of MLS.

Interim Discussion

The present study found that coordination, index-
ed by the number of T-units per sentence (T/S), did
not increase with the overall complexity (MLS,
MLT). This can be seen in the lack of a significant
correlation between them. Instead, L2 learners len-
gthened the text either by increasing the number of
subordinations (C/T, DC/C, DC/T) or by lengthen-
ing a clause (MLC), but not by doing both. Surpris-
ingly, however, none of the variables exhibited
significant correlations with the cloze test. This is
attested to by the lack of significant correlations
between them and by the lack of significant effects
for the cloze test. Does this mean that the cloze test
does not have the capacity to discriminate between
the grammatical complexity of learners? This is not
the case, since there were significant differences
between the scores of the more proficient learners
and the scores of the less proficient learners,
grouped by the mean-split methods, such that the
cloze test itself was able to capture proficiency
differences. Before concluding, we must consider
the possibility that the cloze test can measure differ-
ences in the subcomponents of a dimension : phrasal
elaboration. Recent investigations by Crossley and
McNamara (2012) and McNamara et al. (2010), for
instance, employed the number of words before the
main verb as one of the grammatical complexity

measures (see also Vyatkina (2012)).

Fine-Grained Analyses

The TAASSC (Kyle, 2016) provides a huge num-
ber of fine-grained general indices (32 for clausal,
and 132 for phrasal, complexity)®. As in the main
analyses, we first identified and removed from the
subsequent analyses all outliers, defined as those
scoring beyond the mean +/— 3 SDs, and checked
the normality of the distributions using Shapiro—
Wilk tests. Only the following 3 phrasal complexity
indices (out of the 132) showed significant correla-
tions with the cloze tests and are thus reported
here® :

1. Dependents’ per direct object (DDO)

2. Dependents per direct object (no pronouns)®

(DDONP)
3. Dependents per nominal subject (no pronouns)
(DNSNP)
Generally, a dependent here means a modifier of a
nominal.

Table 7 presents the descriptive statistics, and the
results of the correlational analyses are provided in
Table 8 (see also Appendix A, for descriptive statis-
tics for the overall, high, and low proficiency groups
on these measures).

As Table7 demonstrates, there are significant
medium sized correlations between the cloze test
and the nominal complexity indices: the cloze test
correlated with DDO (»=.282, » <.05), DDONP (»=
331, p<.05), and DNSNP (7ho=.289, p<.05). The
high correlations between DDO and DDONP (7 <.9)
signify that both, in fact, measured the same aspects
of nominal complexity. As in the main analyses, we
log-transformed DNSNP because it did not exhibit
a normal distribution. We then conducted simple
regression analyses over DDONP and DNSNP. The
results indicated that the cloze test accounted for
approximately 99 and 149, respectively, of the
variance of DNSNP and DDONP at a statistically
significant level (p<.05 and p<.01) (see Tables 8
and 9). This suggests that more proficient learners
added more modifying elements to the lexical sub-
ject and direct object nouns than learners who were



less proficient, and that the cloze test could capture
these slight but fine-grained differences in phrasal
elaboration.

Discussion

RQ 1: Overall Complexity and the Develop-

mental Trajectories

In the present study, we investigated the relation-
ship between overall, clausal (coordination and sub-
ordination), and phrasal complexity with regards to
the developmental trajectories, from coordination
through subordination to phrasal elaboration, in
essays written by L2 learners. First, learners either
increased the amount of subordination or length-
ened a clause when they complexified text in terms
of its length ; this was demonstrated by significant
correlations of the scores for MLS and MLT with
those for the subordination measures (C/T, DC/C,
and DC/T) and with those for the phrasal elabora-
tion measure (MLC). Nevertheless, these two
options could not coincide but were in competition,
as the negative correlations between the subordina-
tion and the phrasal complexity indices indicated.

By contrast, coordination had no positive or nega-
tive correlations with the other measures. It should
be noted that there are two interpretations of the
general developmental trajectories : the three vari-
ables, coordination, subordination, and phrasal elab-
oration, could have negative correlations or they
could have no correlations. The present results
showing negative correlations between subordina-
tion and phrasal elaboration and no correlation for
coordination partially confirm both interpretations.
One possibility is that participants in the present
study had already passed the novice learner stage,
where they would have complexified text in terms
of coordination, and were on a transition path from
the intermediate to the advanced stages, as demon-
strated in the results of the regression analyses
where C/T and MLC had a similar magnitude of
effects. Thus, a tentative general picture is as fol-
lows: when learners are at a particular develop-
mental stage, they complexify text in only one

relevant dimension (e.g. coordination for the novice
learner stage); however, negative correlations
between the relevant dimensions (coordination and
subordination for the transition from the novice to
the intermediate proficiency level) emerge when
they are in transition to the next stage (similar
results were found in Nakamura’s study (2019)).

Only Bluté and Housen (2014) seem to give a
reliable counterexample. In their study, as overall
complexity (measured by MLS and MLT) increased,
so did coordination and phrasal elaboration, during
a semester-long intensive English programme.
Although the contradiction cannot be immediately
resolved, methodological differences should be
noted. First, the definition of a clause differs : Bluté
and Housen (2014) included both finite and non
-finite clauses, while non-finite clauses were exclud-
ed in the present study (see the brief discussion in
Vyatkina (2012)). Second, and most importantly,
their study was a longitudinal study, while the
present study was cross—sectional in nature. Third,
as described above, Bluté and Housen (2014) did not
conduct correlational analyses among overall,
clausal, and subclausal complexity indices ; there is,
therefore, a possibility that coordination and
phrasal elaboration did not share variance. Since
the majority of studies have not investigated the
relationship between general, clausal, and sub-
clausal complexity (e.g. Lu & Ai, 2015)°, one direc-
tion for future research arises from the necessity of
including general complexity measures as well as
indices for the three dimensions, as Norris and
Ortega (2009) pointed out, and of investigating the
direct relationship between them.

RQ 2: The Cloze Test and the Developmental

Trajectories

We also investigated in this study whether or not
proficiency as measured by the cloze test captures
the developmental trajectories of grammatical com-
plexity from coordination through subordination to
phrasal elaboration. The cloze test was not able to
capture proficiency differences in the develop-
mental trajectories. The lack of any significant



correlations between the cloze test and any of the
indices of grammatical complexity seemed to show
this (Table2), and the lack of any correlations
between the cloze test and overall complexity is
consistent with the findings presented in Ortega
(2003) : differences in length of approximately 4.5
words per sentence or 2 words per T-unit corre-
spond, with statistical significance, to differences in
L2 proficiency. Both more proficient learners and
less proficient learners produced a sentence of 17
words and a T-unit of 15 words. Does the lack of
any statistically significant relationships between
them mean that the cloze test is an unreliable
measure of proficiency?

Considering that the reliability and validity of the
cloze test have been disputed (Brown, 2013 ; Tremb-
lay, 2011) and tested (Bachman, 1985 ; Brown, 1980 ;
Gaillard & Tremblay, 2016), it is not the case that
the cloze test itself cannot capture learners’ profi-
ciency. Indeed, high and low proficiency groups in
the present study, created by the mean-split method
on the cloze test scores, exhibited statistical signifi-
cance (Table1). One possibility, then, is that all
learners in the present study were at the intermedi-
ate—advanced level, as revealed by the negative
correlation between complexity by subordination
and that by lexical sophistication (Table 2) and by
the indication that MLC and C/T had similar
impacts (compare the Bs in Tables 4 and 6) despite
the fact that we always entered MLC into the
models first in the stepwise regression analyses
(Tables 3 and 5). Because of the lower variance in
the test scores, the cloze test might not capture
individual differences across the broader develop-
mental trajectories. In contrast, the cloze test could
capture more micro-level differences, that is, vari-
ance within one developmental stage of the trajec-
tories, the advanced stage, in such a way that
learners complexified text along a particular dimen-
sion of lexical complexity, that is, noun phrases.
This is revealed by the positive correlations
between the cloze test and the fine-grained, general
measures of grammatical complexity (the average

number of dependents per subject and direct object

noun). Similar findings were obtained by Crossley
and McNamara (2014), who found that learners
increased the average number of modifiers per noun
phrase from the beginning to the end of the aca-
demic term. MLC cannot capture this proficiency
difference, because complexity at all phrasal levels,
such as indirect object noun phrases, is entered into
the analyses, and any differences in a particular
‘type’ are ‘partialled out’ during calculations.

Conclusion

In the study described in the present paper, we
investigated the relationships between overall,
clausal, and subclausal complexity, specifically pay-
ing attention to the developmental trajectories from
coordination through subordination to phrasal elab-
oration identified in the literature. We also studied
whether or not differences in L2 proficiency mea-
sured by a cloze test could capture such develop-
mental trajectories. While the cloze test did not
correlate with any of the general ‘coarse-grained’
measures for these three different phases of the
trajectories, either the amount of subordination
increased or the subclauses were lengthened as
learners complexified the text by lengthening sen-
tences or T-units. Therefore, the developmental
trajectories themselves were observed. In addition,
the cloze test correlated with general but ‘fine
-grained’ measures of phrasal elaboration, suggest-
ing that it can capture differences at a more micro
level, at least within a particular phase of develop-

ment.

Footnotes

1 Wolfe-Quintero et al. (1998) also suggested verb
phrases per clause for potential global measures, as
well as 22 potential indices for fine-grained analyses of
grammatical complexity.

2 This is also a general tendency in SLA research
outside writing (see Thomas (1994) and Tremblay
(2011)).

3 As Lu and Ai (2015) admitted, in their study learners’
proficiency and nationalities were confounded, which
introduced another problem : their effects could not be



separated.

4 One exception is that replacement of the restrictive
relative clause which for that was permitted.

5 As noted in Nakamura (2019), reasons for selecting
these indices are that nominalisation is “the hallmark
of advanced L2 capacity” (Norris & Ortega, 2009).

6 Additionally, two indices (Undefined Dependents per
Clause and Dependents per Clause (standard devia-
tion)), which, it is argued, measure clausal complexity
and variety, respectively, showed significant correla-
tions with the cloze test (720=.338, p<.01, and 7ko =
329, p<.05, respectively). Since Kyle (2016) counted
both finite and non-finite clauses as clauses, however,
these were removed from the discussions in order to be
consistent with the rest of the analysis.

7 Dependency relations among words were parsed by
the Stanford Neural Network Dependency Parser. For
example, in a subject noun phrase, “the linguist--+, the
is parsed as a dependent and /inguist as a governor of
the dependency relation ‘determiner’” (see Kyle (2016),
Chapter 2).

8 Kyle (2016) explained the treatment of pronouns as
follows :

Noun phrases in English can consist of pronouns, and
except in very rare cases, pronouns do not take
direct dependents (relative clauses being an excep-
tion). Due to the potential for pronouns as phrases to
skew counts of dependents, TAASSC includes two
versions of each index. (p.57)

9 Some studies have investigated these relationships.
For example, Vyatkina (2012) found positive correla-
tions between MLS and subordination, and negative
correlations between MLS and coordination. In her
study on the development of grammatical complexity
in German, however, both subordination and coordina-
tion measures included both inter- and intra-clausal
connectors.
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