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Abstract: This article reports on research into the relationship between syntactic and
lexical complexity, the aim being to discover whether the presence of one measure
correlates with the presence of another. 100 argumentative essays written by L1-Czech
L2-English students were analysed using the LSA and L2SCA. The results indicate that
use of complex nominals and clause length, both features of syntactic complexity, have
a strong positive correlation with lexical complexity measures.
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Abstrakt: Tento clanek podava zpravu o vyzkumu vztahu mezi syntaktickou a lexikalni
slozitosti a jeho cilem je zjistit, zda pritomnost jedné miry koreluje s pritomnosti druhé.
Pomoci LSA a L2SCA bylo analyzovano 100 argumentacnich esejii napsanych ceskymi
studenty anglictiny. Vysledky naznacuji, ze pouziti komplexnich substantiv a délka veét,
coz jsou dva rysy syntakticke sloZitosti, maji silnou pozitivni korelaci s mirami lexikalni
sloZitosti.
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1 Introduction

Research in second language (L2) writing proficiency has centred on the
construct of complexity, accuracy, and fluency (CAF), widely recognised as
key indicators in oral and written assessments of language learners (Housen
& Kuiken, 2009). Both syntactic complexity (SC) and lexical complexity
(LC) are multifaceted components of the complexity branch of the CAF
framework. SC involves aspects such as sentence length, subordination, and
coordination, while LC covers lexical density, diversity, and sophistication.
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Studies have shown that complexity measurements can be an indication of
writing proficiency. Learners that write using longer sentences or make use of
less common vocabulary (Crossley et al., 2010; McNamara et al. 2013) tend to
score higher in essay writing assignments.

2 Syntactic complexity

Though lacking an agreed upon definition, syntactic complexity (SC) is
generally understood as referring to the range and sophistication of language
being used (Lu, 2010), with more sophisticated structures being more present
in the language production of more proficient learners. It is important to note
that SC can be affected by, amongst others, the learner’s L1 (Lu & Ai, 2015)
and the task they are completing (Qin & Uccelli, 2016).

The L2 syntactic complexity analyser (L2SCA) (Lu, 2010) uses 14 indices
to evaluate the complexity of a text (see Table 1 for an overview). Seven of
the indices are based on the t-unit, which has been defined as the “shortest
grammatically allowable sentences into which writing can be split or minimally
terminable unit” (Hunt, 1965, p. 20). In other words, a t-unit is a main clause
plus all of its dependent clauses.

Table 1
Syntactic complexity indices, labels, and formulae as used in the L2SCA (Lu, 2010)
Area Label Description
MLC Mean length of clause
Length of production unit MLS Mean length of sentence
MLT Mean length of T-unit
CIT Clauses per T-unit
o CT/IT Complex T-unit
Amount of subordination
DC/C Dependent clause per clause
DC/T Dependent clause per T-unit
CP/C Coordinate phrases per clause
Amount of coordination CP/T Coordinate phrases per T-unit
T/S T-units per sentence
CN/C Complex nominals per clause
Degree of phrasal sophistication CN/T Complex nominals per T-unit
VP/T Verb phrases per T-unit
Overall sentence complexity C/S Clauses per sentence

Length-based measures have been used with some degree of success to
indicate the proficiency of L2 writing. Mean length of clause (MLC) has been
associated with the quality of argumentative essays (see Chen et al., 2014;
Kim, 2014; Li, 2015; Qin & Uccelli, 2016; Williams, 2023), as has mean length
of t-unit (MLT) (see Casal & Lee, 2019; Kim, 2014; Yang et al., 2015) and
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mean length of sentence (MLS) (see Chen et al., 2014; Taguchi et al., 2013). It
should be noted that length-based measures are limited in their application, as
though they have some use at broadly determining proficiency categories, they
are not so discerning when it comes to the more subtle distinctions between
adjacent ability bands (for example, distinguishing between B1 and B2). This
issue becomes more evident the higher up the ability bands one moves (Paquot,
2018), as sentence length tends to plateau once learners are able to express
themselves through, for example, phrasal complexity.

In addition to length-based measures, Kim (2014) also identified complex
t-units per t-unit (CT/T) and complex nominals per clause (CN/C) as strong
indicators of proficiency in essay writing. The use of complex nominals per
clause or t-unit has often been found to correlate with the quality of more
academically focused writing tasks (see Khushik & Huta, 2020; Larsson
& Kaatari, 2020; Williams, 2023).

3 Lexical complexity

Lexical complexity research has primarily focused on measures of density,
diversity, and sophistication. Lexical density is measured as the ratio of content
words (nouns, verbs, adjectives, and adverbs) to the total number of words in
a text. Diversity measures (number of different words, type-token ratios, etc.)
have consistently found a positive relationship with L2 writing quality. With
regards to sophistication, Johnson et al. (2013; 2016) found that the use of
low-frequency vocabulary was an indication of L2 performance. A word is
considered sophisticated if it does not appear on the British National Corpus’
list of the 2000 most frequent words. Please see Appendix for a full list of the
lexical complexity measurements and their formulae as used in this study.

4 Methodology

The aim of this study is to investigate the relationship between the 14 syntactic
and 23 lexical complexity measurements as used in the L2SCA and LCA, with
the intention of identifying a correlation between measurement pairs. Should a
strong correlation exist between a measure of syntactic complexity and lexical
complexity, it may be that that measure alone can be used as a reliable indicator
of proficiency when applied to argumentative essay writing. This in turn would
assist with simplifying the tasks of preparing lessons, giving feedback, or
assessing student work, as the teacher would be able to concentrate attention
on such a measure.

Little research appears to have been conducted on this relationship.
Kovacevic (2018), in a similar study, found a large number of significant
correlations between syntactic and lexical complexity measures, though
concluded that they could only partly account for each other.
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Based on the given objectives, the following research question guided the
study:

What correlations exist between lexical and syntactic complexity
measurements?

Should a strong correlation be found, further investigation will be
necessary to determine the efficacy of the measurement’s application. After
all, correlation does not always equal causation.

4.1 Data set

This study is based on the dataset collected as part of my doctoral research
(see Williams, 2023 for a more detailed description), in which I analysed
the syntactic and lexical complexity features of 100 argumentative essays
written by L1-Czech L2-English students in their final year of high school.
Each participating student completed the same task in the same conditions,
writing by hand their response to the statement Some people think that teachers
should be paid according to how much their students learn within 45 minutes
and using between 160-180 words. The essays were marked by two raters
according to task fulfilment, grammar, and vocabulary, and then processed
for syntactic complexity using the L2SCA (Lu, 2010) and lexical complexity
using the LCA (Lu, 2012). The resulting complexity measurements from the
Williams (2023) study were then analysed using Spearman’s rank correlation.

5 Results

The data analysis revealed 101 significant correlations between syntactic and
lexical complexity pairings. In this section, these correlations will be presented
based on the category of syntactic complexity: length-based, subordination,
coordination, phrasal, and sentence.

Table 2 presents the length-based complexity measurements (MLS,
MLT, MLC) as they correlate to lexical complexity. There was no correlation
found between these measures and verb sophistication (VS1, VS2) or verb
variation (SVV1), hence their omission from the table. MLS has a weak to
moderate correlation with the number of different words found in the first
50 (NDWZ-50), suggesting that as sentence length increases, so does the
likelihood of unique words. A weak negative correlation exists between MLS
and adverb variation (ADVYV), the only correlation with ADVYV, indicating
that MLS increases, the occurrence of unique adverbs decreases. This could
suggest that the participants that wrote longer sentences reused adverbs
rather than introducing new ones. As MLT increased, so did lexical diversity
measures (LD, NDWZ-50, NDW-ER50, NDW-ES50, MSTTR, CTTR, RTTR,
LOGTTR, and UBER).
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MLC correlates with all LC indices but NDWZ-50 and ADVV. The
strongest correlations are with diversity measurements (CTTR and MTTR);
however, strong correlations exist in all lexical complexity dimension (density,
diversity, and sophistication), indicating that MLC may be used as a single
measure to capture text complexity.

Table 2
Correlation between lexical complexity and length-based syntactic complexity
measurements

LC Indices SC length of production unit indices

MLS Rs (p) MLT Rs (p) MLC Rs (p)
LD 0.231 (0.020) 0.242 (0.015)
LS1 - - 0.342 (<0.0001)
LS2 - - 0.302 (0.002)
CVV1 - - 0.341 (<0.0001)
SVV2 - - 0.340 (<0.0001)
NDW - - 0.363 (<0.0001)
NDWZ-50 0.267 (0.007) 0.280 (0.005) -
NDW-ER50 - 0.286 (0.004) 0.317 (0.001)
NDW-ES50 0.255 (0.010) 0.296 (0.003)
TTR - - 0.360 (<0.0001)
MSTTR - 0.234 (0.012) 0.329 (<0.0001)
CTTR - 0.232 (0.020) 0.441 (<0.0001)
RTTR - 0.230 (0.020) 0.441 (<0.0001)
LOGTTR - 0.205 (0.041) 0.387 (<0.0001)
UBER - 0.218 (0.029) 0.436 (<0.0001)
LV - - 0.382 (<0.0001)
NV - - 0.256 (0.010)
V1 - - 0.392 (<0.0001)
ADJV - - 0.219 (0.023)
ADVV -0.200 (0.046) - -

The subordination measures and corresponding lexical complexity correlations
are shown in Table 3. Measures of subordination and overall sentence complexity
(Table 6) had the lowest occurrences of lexical complexity correlation — three
instances for both. Of interest here are the negative correlations between
C/T & VV1, and DC/C, DC/T and ADVV. As the ratio of dependent clauses
per clause or t-unit increases, the range of verbs and adverbs used appears
to decrease.
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Table 3
Correlation between lexical complexity and subordination-based syntactic complexity
measurements

LC Indices Amount of subordination
CIT Rs (p) CT/T Rs (p) DC/C Rs (p) DC/T Rs (p)

NDW2Z-50 0.216 (0.035) 0.201 (0.045) 0.204 (0.042)
V1 -0.201 (0.045)
ADVV -0.217 (0.03) -0.198 (0.048)

The coordination indices (Table 4) reported no correlation with adjective or
adverb measures. Particularly noteworthy are the high frequency of negative
T/S correlations — each one is negative. This result suggests that the participants
that produced more complex sentences through coordination were unable to
vary their lexical choices or make use of more sophisticated vocabulary.

Table 4
Correlation between lexical complexity and coordination-based syntactic complexity
measurements

LC Indices SC length of coordination indices

CP/C Rs (p) CP/T Rs (p) T/S Rs (p)
LD - - -0.296 (0.003)
LS1 - - -0.307 (0.002)
LS2 - - -0.333 (0.001)
CWV1 0.220 (0.028) - -
SWV1 0.221 (0.027) - -
NDW - - -0.229 (0.022)
NDWZ-50 0.211 (0.035) 0.198 (0.049) -
NDW-ER50 - 0.256 (0.010) -0.311 (0.002)
TTR 0.228 (0.023) 0.205 (0.041) -0.225 (0.025)
CTTR 0.200 (0.047) - -0.288 (0.004)
RTTR 0.200 (0.046) - -0.288 (0.004)
LOGTTR 0.246 (0.014) 0.219 (0.028) -0.271 (0.006)
UBER 0.228 (0.023) - -0.280 (0.005)
V1 0.292 (0.003) 0.217 (0.030) -

Table 5 displays the relationship between phrasal sophistication measures
and lexical complexity. Firstly, note the absence of any correlation with the
verb-phrase per t-unit index — it is unique in this regard, suggesting that it is not
atall areliable indicator of overall proficiency, at least in this particular context.
Also of note is the prominence of CN/C with lexical measures. That CN/C
correlates with all LC measures indicate that the use of complex nominals
is a strong indicator of lexical complexity — writers that are able to construct
sentences using complex nominals appear more likely to use a more varied and
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sophisticated vocabulary. This is also possibly a result of task-effect — a writing
task, such as the argumentative essay on which these measurements are based,
encourages the use of more critical and analytical thinking, which in turn leads
to the use of features that are more typical in academic uses of language (such
as nominalisation). CN/C has a negative correlation with ADVV, suggesting
that texts using more complex nominals also use a narrower range of adverbs.

Table 5
Correlation between lexical complexity and phrasal sophistication-based syntactic
complexity measurements

LC Indices SC phrasal sophistication indices

CN/C Rs (p) CN/T Rs (p) VP/IT Rs (p)
LD 0.295 (0.003) 0.287 (0.004) -
LS1 0.325 (0.001) - -
LS2 0.339 (0.0006) 0.216 (0.031) -
CVV1 0.314 (0.001) - -
SVV1 0.314 (0.001) - -
NDW 0.505 (<0.0001) 0.356 (0.0003) -
NDWZ-50 0.292 (0.003) 0.342 (0.0005) -
NDW-ER50 0.508 (<0.0001) 0.464 (<0.0001) -
NDW-ES50 0.419 (<0.0001) 0.401 (<0.0001) -
TTR 0.334 (0.0006) 0.281 (0.005) -
MSTTR-50 0.426 (<0.0001) 0.371 (0.0001) -
CTTR 0.534 (<0.0001) 0.405 (<0.0001) -
RTTR 0.533 (<0.0001) 0.404 (<0.0001) -
LOGTTR 0.403 (<0.0001) 0.328 (0.0009) -
UBER 0.470 (<0.0001) 0.364 (0.0001) -
Lv 0.355 (0.0003) 0.223 (0.024) -
NV 0.283 (0.004) - -
V1 0.293 (0.003) - -
ADJV 0.396 (<0.0001) - -
ADVV -0.241 (0.016) - -

Finally, table 6 displays the overall sentence complexity index against
correlations with lexical complexity. As with T/S, the correlations are negative.
This suggests that as the number of clauses per sentence increases, the level
of lexical sophistication and verb variation decreases. Conversely, texts using
more sophisticated and varied vocabulary use a more concise style of writing.

223



Table 6
Correlation between lexical complexity and overall sentence complexity measurements

LC indices Overall sentence complexity C/S

LS1 -0.273 (0.006)
LS2 -0.258 (0.009)
V1 -0.200 (0.049)

6 Conclusion

This study aimed to discover a unit of syntactic complexity that could also
account for lexical complexity by investigating correlations between them. In
total, 101 correlations between syntax and lexis were found. Of these, it was
found that mean length of clause (MLC) and complex nominals per clause
(CN/C) could potentially serve as indicators of overall linguistic complexity —
at least within the specific context of this study.

However, the results raise questions regarding the utility and application
of these measures. It is likely that their effectiveness is contingent on the
proficiency level of the learners and the task they are completing. For example,
learners need to be able to construct complex nominals effectively or be set a
task that requires the use of such phrasal elaboration, for the measurements to
have any use. Furthermore, the CN/C measure itself is not able to inform as to
how the nominal is complex, or rather, how the complex nominal is formed.

Despite the aims of this research, the results appear to underline the
limitations of relying on a single measure of complexity. While a single
measure may offer simplicity and reduce the effects of measure-redundancy,
it restricts the information available to the researcher and teacher. In light of
this, it remains clear that a fine-grained, multifaceted approach to analysing
complexity is more advantageous, in that a combination of lexical and syntactic
complexity analyses are more likely to provide a deeper understanding of a
learner’s capabilities. This is congruent with the preliminary findings of my
doctoral research, which so far indicate that complexity analysed through
a set of lexicogrammatical developmental stages offers a more transparent,
and didactically useful, interpretation of complexity and its relationship
to proficiency.
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