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The purpose of this paper is to investigate whether second language writings at 

different proficiency levels can be distinguished using automatic indices of linguistic 

complexity. For this study, 35 linguistic measures in 234 essays selected from the 

Yonsei English Learner Corpus were analyzed in order to identify the best indicators of 

L2 writing proficiency among the three categories: text length, lexical complexity, and 

syntactic complexity. The key to this study is the use of computational tools, the L2 

Syntactic Complexity Analyzer and the Lexical Complexity Analyzer, which measure 

different linguistic features of the target language, and a robust statistical method, 

discriminant function analysis. Results showed that automatic computational tools 

indicated different uses of linguistic features across L2 writers’ proficiency levels. 

Specifically, more proficient writers produced longer texts, used more diverse 

vocabulary, and showed the ability to write more words per sentence and more 

complex nominalizations. These findings can offer a window to understanding the 

linguistic features that distinguish L2 writing proficiency levels and to the possibility of 

using the new computational tools for analyzing L2 learner corpus data.  
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1. INTRODUCTION 

 

In order to see how second language (L2) writing proficiency develops, it is more than 

necessary to understand the linguistic development of L2 writers. Accordingly, there have 

been numerous attempts to identify a variety of linguistic characteristics of L2 writing 

quality in terms of quantitative methods (e.g., Crossley, Salsbury, & McNamara, 2012; 

Ferris, 1994; Frase, Faletti, Ginther, & Grant, 1999; Jarvis, Grant, Bikowski, & Ferris, 
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2003; Lu, 2011). Researchers have employed measures such as text length, lexical density, 

lexical variation, and syntactic complexity as major indices of L2 writing proficiency or L2 

writing development. For example, lexical proficiency and syntactic complexity have been 

consistently reported as important attributes of L2 writing proficiency (Crossley et al., 

2012; Lu, 2011, 2012). Understanding how these lexical and syntactic complexity 

measures contribute to writing quality and which features among the linguistic complexity 

measures are important indicators of overall writing proficiency can hold significant 

implications for researchers and language teachers in terms of second language learning 

and writing development. 

With this understanding in the field of L2 writing research, many analysis studies have 

focused on different aspects of either structural features or lexical features, respectively, in 

an attempt to establish relationships between linguistic complexity and L2 writing 

proficiency. Syntactic complexity has been identified as an important indicator of 

proficiency measures in L2 writing (Ortega, 2003; Wolfe-Quintero, Inagaki, & Kim, 1998). 

The measures used to capture syntactic features mostly consist of T-unit based measures 

and phrase-level measures. Another important feature, lexical complexity, has been an 

indicator of L2 learners’ lexical development and overall writing proficiency (Wolfe-

Quintero et al., 1998). Both complexity measures are known to help distinguish the writing 

proficiency of L2 writers with varying levels (Crossley & McNamara, 2009; Lu, 2011, 

2012; Ortega, 2003). 

 Although recent studies on L2 writing quality have contributed to illuminating some 

linguistic features in predicting L2 writing proficiency levels, they have hardly shown a 

comprehensive picture of vocabulary use and syntactic complexity across different L2 

proficiency levels (e.g., Ferris, 1994; Grant & Ginther, 2000; Jarvis et al., 2003; Lu, 2011). 

Researchers have attempted to demonstrate the importance of analyzing lexical and 

syntactic features in L2 writing samples, but this has been limited to elucidating a limited 

number of linguistic features (e.g., focusing on either lexical features or syntactic 

complexity measures or analyzing one aspect of general linguistic measures). In addition, 

there exist disagreements about the conceptualization of and use of the measures as 

linguistic predictors of L2 writing proficiency. Only a few studies have employed a 

complete set of syntactic complexity measures to identify characteristics of L2 writing. 

Moreover, to our knowledge, no studies have investigated L2 writing features using both 

comprehensive measures of lexical and syntactic complexity. 

Thus, the purpose of the present study is to reveal the prominent lexical complexity 

features of L2 writing, focusing on three linguistic categories of text length, lexical 

complexity, and syntactic complexity. The current study attempts to unravel overall 

linguistic complexity profiles of L2 writing proficiency by means of linguistic 

computational tools such as the L2 Syntactic Complexity Analyzer and Lexical 
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Complexity Analyzer. It also aims to examine which linguistic complexity measures in the 

writing samples obtained are the most predictive of L2 writing proficiency at different 

levels by using a robust statistical method – discriminant function analysis.  

The research questions for the current study are as follows: 

 

1. What linguistic features discriminate L2 writing proficiency level differences of 

Korean college students in terms of text length, lexical complexity, and syntactic 

complexity?  

2. What linguistic features are significant predictors of L2 writing proficiency levels 

in terms of text length, lexical complexity, and syntactic complexity? 

 

 

2. LITERATURE REVIEW 

 

2.1. The Relationship Between Linguistic Features and L2 Writing Proficiency 

 

Many corpus-based studies over the last two decades have focused on identifying 

linguistic features that distinguish differences between L2 proficiency levels (e.g., Ferris, 

1994; Frase et al., 1999; Grant & Ginther, 2000; Jarvis et al., 2003; Lu, 2011; Ortega, 

2003; Wolfe-Quintero et al., 1998). These studies used a number of different measures for 

characterizing L2 writing proficiency because the researchers have approached the 

linguistic features from different perspectives as attempts to identify valid and reliable 

indices of L2 learners’ writing proficiency.  

In a comprehensive meta-analysis of thirty-nine L2 writing studies, Wolfe-Quintero et al. 

(1998) reported that the mean length of T-unit, mean length of clause, clauses per T-unit, 

and dependent clauses per clauses were the most predictive measures, as they were linearly 

related to program, school, and holistic rating levels across the studies analyzed for their 

research. In their study, the frequency of some linguistic features was found to linearly 

increase across proficiency levels: text length, word length, nouns and nominalizations, 1st 

and 3rd person pronouns, present tense verbs, possibility modals, necessity modals, 

adjectives, adverbs, prepositions, articles, and relative clauses. Advanced L2 writers, 

however, showed limited use of 2nd person pronouns. Some features did not distinguish 

L2 writers’ proficiency levels, including the distribution of conjuncts, hedges, past tense 

verbs, perfect aspect verbs, suasive verbs, or predictive modal verbs.  

Using computerized tagging, Grant and Ginther (2000) also identified the linguistic 

features of 90 ESL students’ writing samples at three different proficiency levels. The 
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features were length of writing, lexical specificity (e.g., Type Token Ratio1 and average 

word length), lexical features (e.g., conjuncts and hedges), grammatical structures (e.g., 

nouns, nominalizations, and modals) and clause-level features (e.g., subordination and 

passives). They found that more proficient L2 writers produce longer essays and use less 

frequent words, conjuncts, demonstratives, emphatics, nominalizations, modals, varied 

verb tense, subordinators, and passive constructions. The results of the study revealed that 

linguistic features used in the study (i.e., text length, lexical specificity, cohesive devices, 

rhetorical features, grammatical structures, and syntactic structures) were related to L2 

writing proficiency levels. Replicating Grant and Ginther (2000), Becker (2010) examined 

linguistic variables such as lexical, clause-level, and grammatical features in 43 L2 writers’ 

essays at three proficiency levels. He found that the frequency of many linguistic features 

increased as the level of proficiency advances by corroborating the findings of Grant and 

Ginther’s (2000).  

As discussed above, although much research has recently been conducted to identify the 

linguistic features of L2 writing in relation to proficiency levels, there are still 

inconsistencies over the linguistic features that distinguish L2 writing levels (Jarvis et al., 

2003). In addition, the measures used in the previous studies were restricted to only a small 

number of measures or one aspect of linguistic features, pointing to the need to investigate 

a larger number of potentially relevant features. For these reasons, the current study is 

primarily concerned with text length, lexical complexity, and syntactic complexity.  

 

2.2. Linguistic Measures Used in the Study  

 

2.2.1. Measuring text length 

 

Research has reported that more proficient L2 writers produce longer texts (e.g., 

Crossley & McNamara, 2012; Ferris, 1994; Frase et al., 1999; Grant & Ginther, 2000; 

McNamara, Crossley, & McCarthy, 2010). Higher scored essays tend to be longer than 

lower rated counterparts, indicating more words and longer words on average. For example, 

Ferris (1994) reported that the number of words and word length were good predictors for 

distinguishing writing proficiency. Espada-Gustilo (2011) also found that essays with high 

scores have more number of tokens, indicating that more proficient writers produced 

longer essays. In a study comparing native essays with nonnative essays, Ai and Lu (2013) 

found that the average length or production units generally increased with a writer’s 

proficiency level. In general, it has been demonstrated that higher-rated essays contain 

                                                           
1 Type/Token Ratio (TTR) is computed by dividing the number of types in a text sample by the 

number of tokens. Type refers to the unique form of the words and token means the individual 
words in a corpus. TTR is dependent on the data samples. 
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more words (Ferris, 1994; Frase et al., 1999), and contain words with more letters or 

syllables (Frase et al., 1999; Grant & Ginther, 2000).  

 

2.2.2. Measuring lexical complexity 

 

Lexical richness is at the center of understanding an L2 learner’s lexical proficiency in 

terms of the range of an L2 learner’s rich vocabulary use (e.g., Crossley, Weston, Sullivan, 

& McNamara, 2011; Lu, 2012; Wolfe-Quintero et al., 1998). It can be defined as a 

multidimensional characteristic of an L2 learner’s language use of lexical density, lexical 

sophistication, and lexical variation (Read, 2000). 

The density of a lexical network (i.e., the number of connections a network contains) is 

known to increase as more connections are built up during L2 development (Lu, 2012). 

However, previous research has reported that there is no statistically significant 

relationship between lexical density and L2 proficiency levels (e.g., Crossley & McNamara, 

2009; Green, 2012; Lu, 2012; McNamara et al., 2010; S-K Park, 2013). In other words, the 

measurement of cohesion and lexical network density did not show a linear progression 

across proficiency levels. 

Measures of lexical variation and sophistication are related to L2 development (Wolfe-

Quintero et al., 1998). Lexical sophistication measures “the proportion of relatively 

unusual or advanced words in the learner’s text” (Read, 2000, p. 203). The lexical 

components of higher level writers tend to yield greater sophistication indices, as 

represented as word frequency and lexical diversity (Crossley et al., 2011; McNamara et al., 

2010). Lu’s (2012) Lexical Complexity Analyzer regards words, lexical words, and verbs 

as sophisticated when they are not on the list of the 2,000 most frequent words, as ranked 

by the British National Corpus (Leech, Rayson, & Wilson, 2001).  

Lexical variation is the range of a learner’s vocabulary as found in their language use. 

Among measures of lexical variation, the number of different words (NDW) is an 

intuitively straightforward measure of lexical variation, which is known as a possibly 

helpful measure of examining L1 language development (Lu, 2012). Type-token ratio 

(TTR), extensively used in both L1 and L2 acquisition studies, is the ratio of the number of 

word types (T) to the number of words (N) in a text (Templin, 1957). However, this 

measure has been criticized for its sensitivity to text length (Richards, 1987), showing 

inconsistency in its results over different text length. Other transformations of TTR such as 

Corrected TTR (CTTR) and Root TTR (RTTR) are recognized as more reliable, since 

these provide consistent outputs of lexical variation (Vermeer, 2000). Overall, studies have 

noted that advanced L2 writers display greater use of a variety of words, indicating greater 

lexical diversity (Grant & Ginther, 2000; Jarvis et al., 2003). 

Incorporating these multiple levels of lexical complexity, Lu (2012) developed an 
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automatic computational tool to measure the indices of lexical density, lexical 

sophistication, and lexical variation at different lexical levels. The current study is a 

preliminary effort in investigating these lexical complexity measures in relation to different 

L2 writing proficiency levels. 

 

2.2.3. Measuring syntactic structures 

 

Among the linguistic features examined in L2 writing research, syntactic complexity has 

been the focus of past studies. Syntactic complexity has been often used as an indicator of 

writing proficiency as well as a measure of language complexity, since more proficient 

writers tend to produce more complex syntactic features (e.g., Lu, 2011; McNamara et al., 

2010; Ortega, 2003). Highly proficient L2 writers generated syntactically longer texts 

(Frase et al., 1999; Grant & Ginther, 2000; Ortega, 2003), more indices of subordination 

(Grant & Ginther, 2000) and more incidences of passive voice (Ferris, 1994; Grant & 

Ginther, 2000). As such, syntactic complexity can be explained in terms of various 

measures such as length of production unit, amount of subordination or coordination, range 

of syntactic structures, and degree of syntactic sophistication.  

By comprehensively comparing the above-mentioned measures, Lu (2011) analyzed the 

writing samples produced by L2 learners of Chinese with an attempt to provide a full 

picture of L2 syntactic development at various linguistic levels, by employing a 

computational tool, L2 Syntactic Analyzer. He found that complexity measures best 

discriminating between proficiency levels were the number of complex nominalizations 

per clause as well as the mean length of clause and sentence. S-Y Park (2012) lent support 

to these findings, indicating that the mean length of clause and sentence and the number of 

complex nominalizations per clause and T-units are the best indicators of L2 writing 

proficiency. McNamara et al. (2010) also reported that syntactic complexity features at 

phrase-level can distinguish L2 writing quality. 

For T-unit based measures, often used as a measure of writing quality (Ortega, 2003; 

Wolfe-Quintero et al., 1998), there exists some controversy regard this as a measure of 

complexity (e.g., Biber, Gray, & Poonpon, 2011; Lu, 2011). Biber et al. (2011) claimed 

that both T-unit and dependent clauses measures do not reflect writing proficiency or 

characteristics of an academic writing. Lu (2011) also found that phrase level complexity 

measures are better indicators of writing quality. Similarly, McNamara et al. (2010) 

reported that phrase-level complexity such as verb phrase complexity distinguished writing 

proficiency better than T-unit based measures. These studies are significant as they showed 

that L2 writers’ proficiency beyond T-unit based measures needs to be considered. 

Following Lu (2011), a total of five categories of syntactic complexity measures are 

included in the present study: length of production unit, amount of subordination or 
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coordination, range of syntactic structures, and degree of sophistication of certain syntactic 

structures. With the help of a recently developed computational tool, L2 Syntactic 

Analyzer (Lu, 2010), the present study attempts to directly compare 14 syntactic 

complexity measures commonly used in L2 writing research, including other linguistic 

complexity measures.  

 

 

3. METHOD 

 

3.1. Corpus Selection 

 

A total of 234 essays written by college-level English learners were selected from the 

Yonsei English Learner Corpus (YELC, see Rhee & Jung, 2012). This corpus originally 

contains 6,572 essays (3,286 narratives and 3,286 argumentative essays) written by 3,286 

college freshmen of Yonsei University in Korea. The participants were asked to write two 

types of essays – one narrative and one argumentative – on a computer database, which 

were later electronically stored in the database of the YELC. The YELC reports the writing 

proficiency of each writer based on the Common European Framework of Reference for 

Languages (2011)2, rated by native speakers of English who received a training session. 

For this study, the data were confined to 234 argumentative essays listed under six 

prompts3. The type of prompts was not controlled, considering the study’s exploratory and 

descriptive nature. A random sample of 39 texts across six levels (N = 234) was chosen in 

order to keep the number consistent. Following Crossley and McNamara’s (2013) corpus 

selection criteria, texts above the 100-word cut off only were chosen for the analysis. Many 

of the automated indices require a minimum of 100 words for its reliability. Below the 

100-words, such indices are very likely not reliable because the writing samples, given 

their brevity, do not exhibit enough linguistic features. 

 

3.2. Level Classification 

 

The 234 essays were compiled at six different levels of writing proficiency. The six 

                                                           
2 The levels specified by the CEFR are as follows: A1 (breakthrough or beginner), A2 (way 

stage or elementary), B1 (threshold or intermediate), B2 (vantage or upper intermediate), C1 
(effective operational proficiency or advanced), C2 (mastery or proficiency) 

3 The prompts used in YELC were not provided by the Yonsei English Informatic Laboratory, 
the provider of YELC. Information about the writing topics used in YELC are available from 
Choe and Song (2013); according to them, the six prompts deal with (a) going to military 
service, (b) using cellphones while driving, (c) allowing physical punishment at schools, (d) 
banning smoking at public places, (e) using real names on the Internet, and (f) using animals 
in medical experiments. 
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levels were categorized into three different groups (e.g., A1 and A1+ for basic level, B1 

and B1+ for intermediate level, and B2+ and C1 for advanced level) for comparing the 

groups in this study. Each proficiency level included 78 essays, balanced for gender (see 

Table 1).  

 

TABLE1  

Level Classification Used for the Current Study 

Proficiency level Basic Intermediate Advanced Total 

N 78 78 78 234 

 

3.3. Computational Tools and Variables Used for the Study 

 

The linguistic indices used for the current study were measured by two automated 

computational analyzers, the Lexical Complexity Analyzer 4  and the L2 Syntactic 

Complexity Analyzer5. A fuller description of each index can be found in Lu (2010, 2011) 

for the L2 Syntactic Complexity Analyzer and Lu (2012) for the Lexical Complexity 

Analyzer. The three major categories are: (a) Text length (L2 Syntactic Complexity 

Analyzer); (b) Lexical complexity (Lexical Complexity Analyzer); and (c) Syntactic 

complexity (L2 Syntactic Complexity Analyzer) 

The indices used for analysis were the 35 indices from the three categories: text length 

(N = 2 indices), lexical complexity (N = 19 indices), and syntactic complexity (N = 14 

indices). The specific linguistic features and indices measured by this series of 

computational tools are presented below (see Table 2). 

 

                                                           
4 Lexical Complexity Analyzer is a python script-based automatized analyzer and runs on 

UNIX-like systems. The analyzer consists of part-of-speech (POS) tagging using the Penn 
Treebank POS Tagset and the BNC (British National Corpus) and ANC (American National 
Corpus) wordlist. The output of the analyzer provides 25 different measures of lexical density, 
variation, and sophistication (see Lu, 2012). 

5 The L2 Syntactic Complexity Analyzer, implementing a similar system to Lexical Complexity 
Analyzer, provides 14 indices of syntactic complexity of the sample by employing different 
processes: (a) the Stanford parser (Klein & Manning, 2002) for sentence generation, and (b) 
Tregex (Levy & Andrew, 2006) for computing the number of syntactic units.  
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TABLE 2 

Linguistic Complexity Features Measured for the Current Study 

Type Measure (Code) Formula

Text length Number of words (NW) # of words
Number of sentences (NS) # of sentences

Lexical    

Complexity 

Type 1: Lexical density

Lexical density (LD) Nlex/ N
Type 2: Lexical sophistication

Lexical sophistication 1 (LS1) Nslex / Nlex

Lexical sophistication 2 (LS2) Ts/T
Verb sophistication 1 (VS1) Tsverb / Nverb

Verb sophistication 2 (VS2) Tsverb /
Corrected VS1 (CVS1) T2

sverb / Nverb

Type 3: Lexical variation

Number of different words (NDW) T
Type/Token ratio (TTR) T/N
Corrected TTR (CTTR) T/
Root TTR (RTTR) T/
Lexical word variation (LV) Tlex / Nlex

Squared VV1 (SVV1) T2
verb / Nverb

Corrected VV1 (CVV1) Tverb / 
Verb variation 1 (VV1) Tverb / Nverb

Verb variation 2 (VV2) Tverb / Nlex

Noun variation (NV) Tnoun / Nlex

Adjective variation (AdjV) Tadj / Nlex

Adverb variation (AdvV) Tadv / Nlex

Modifier variation (ModV) (Tadj + Tadv)/ Nlex

Syntactic 

Complexity 

Type 1. Length of production

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

Type 2: Sentence complexity
Clause per sentence (C/S) # of clauses# of sentences 

Type 3: Subordination

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

Type 4: Coordination

T-unit per sentence (T/S) # of T-units/# of sentences 
Coordinate phrase per clause (CP/C) # of coordinate phrases/# of clauses 
Coordinate phrase per T-unit (CP/T) # of coordinate phrases/# of T-units 

Type 5: Particular structures

Complex nominal per T-unit (CN/T) # of complex nominals/# of T-units 
Complex nominal per clause (CN/C) # of complex nominals/# of clauses 

  Verb phrase per T-unit (VP/T) # of verb phrases/#of T-units 

Notes. N = the number of words; Nlex = the number of lexical words; Nslex = the number of 
sophisticated lexical words; Nverb = the number of verbs; T = the number of word types; Tlex = the 
number of lexical word types; Ts = the number of sophisticated word types; Tsverb = the number of 
sophisticated verb types; # = number; / = divided by; T-unit: one main clause + any subordinate 
clause 
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3.4. Data Analyses 

 

To examine whether there exist differences in linguistic complexity indices that 

distinguish L2 writing proficiency, a series of statistical analyses were conducted: an 

analysis of variance (AVOVA), Spearman correlation, and discriminant function analysis 

(DFA).  

For the baseline analysis, a one-way ANOVA was conducted to select significantly 

differentiating variables with the highest effect sizes. Spearman’s rank order correlation 

(rho) was calculated for each linguistic feature index to ensure that none of the indices 

demonstrated strong multicollinearity. DFA was used to determine which linguistic 

complexity variables discriminate between two or more pre-selected groups. In this study, 

three levels (basic, intermediate, and advanced level) adjusted for CEFR writing 

proficiency levels were pre-selected for a multiple discriminant function analysis to 

distinguish the proficiency levels of selected writing samples. Following Crossley and 

McNamara (2011), we randomly divided the writing samples into two groups as a training 

set (the 67% split) and a test set (the 33% split). A training set was used to generate a 

model for classifying the writing samples at different levels. The model was used to predict 

proficiency group membership based on the discriminant function. The training set model 

was then implemented on a test set to compute the accuracy of the analysis. 

 

 

4. RESULTS 

 

4.1. ANOVA Analysis 

 

In order to determine the predictors for the discriminant function analysis (DFA), a 

series of one-way ANOVAs was conducted using the 35 preselected linguistic features as 

the dependent variables and the three proficiency levels from the training set as the 

independent variables. 

We selected a total of six, unrelated variables with the highest eta-squared value that 

were not highly correlated. Two variables for text length, the number of words and the 

number of sentences, were eliminated in the DFA because they were highly correlated with 

other variables. The statistical descriptions of these variables are presented in Table 3. The 

variables selected for the DFA are described in the following sections (see Appendix A for 

the descriptive statistics and the ANOVA results of all variables used in the current study). 
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TABLE 3 

ANOVA Results: Means (SD), F value, p value, and η
2
 

Variable 
Basic 
(N = 52) 

Intermediate
(N = 52)

Advanced
(N = 52)

F(2, 153) η2 

Text Length 

W 132.103 (40.506) 272.218 (40.223) 309.295 (40.374) 418.055** 0.784
S 12.4620 (4.885) 19.8330 (4.722) 17.9360 (3.498) 58.707** 0.337

Lexical Complexity 

LD  0.2340 (0.025) 0.2130 (0.018) 0.2100 (0.017) 20.715** 0.213
VS1 0.2740 (0.091) 0.1930 (0.038) 0.1880 (0.034) 33.902** 0.307
NDW 99.692 (19.929) 163.539 (31.406) 195.327 (23.786) 189.867** 0.713

Syntactic Complexity 
MLT 10.7680 (3.237) 13.2650 (3.001) 15.7920 (3.217) 33.002** 0.237
CT/T 0.3620 (0.203) 0.4700 (0.178) 0.5490 (0.165) 13.770** 0.153
CN/T 1.3560 (0.639) 1.6930 (0.521) 2.1130 (0.541) 23.095** 0.232

Note. **. The mean difference is significant at the 0.01 level. 

 

4.1.1. Text length 

 

The number of words, one of the indicators of text length, showed that they linearly 

increase across the three proficiency levels F(2, 153) = 418.055, p < .001. This indicates 

that students with higher proficiency generally produced longer essays than those with 

lower proficiency. The linear increasing trend was not observed for the index of the 

number of sentences; this is because the higher proficiency level L2 learners wrote more 

words per sentence compared to their counterparts. 

 

4.1.2. Lexical complexity 

 

The indices that demonstrated the largest difference across the proficiency levels among 

the 19 lexical complexity measures were LD, VS1, and NDW. A one-way ANOVA 

showed a significant difference in the mean values of LD across the three levels F(2, 153) 

= 20.715, p < .001. As proficiency level increases, LD index linearly increases. For lexical 

sophistication, VS1 showed the strongest effect for L2 writing proficiency levels F(2, 153) 

= 33.902, p < .001, by displaying a linear increase as proficiency level increases. Among 

the indices of lexical variation, NDW was the strongest predictor for differentiating L2 

writing proficiency F(2, 153) = 189.867, p < .001. 

 

4.1.3. Syntactic complexity 

 

There were 12 indices of syntactic complexity that displayed significant differences 

across proficiency levels: MLC, MLT, MLC, C/S, C/T, CT/T, DC/C, DC/T, CP/T, CN/T, 

CN/C, and VP/T. All five categories of syntactic complexity showed the largest difference 
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across groups – length of production, sentence complexity, subordination, coordination, 

and particular structures. The indices that demonstrated the largest effect size for syntactic 

complexity were MLT F(2, 153) = 33.002, p < .001, CT/T F(2, 153) = 13.77, p < .001, and 

CNC F(2, 153) = 23.095, p < .001. 

 

4.2. Collinearity 

 

Collinearity was also checked between the variables listed above to ensure that none of 

the six indices selected for the DFA demonstrated strong multicollinearity (correlation at r 

≥ .65, see Wolfe-Quintero et al., 1998). The correlation results between the indices are 

presented in Appendix B. The six predictor variables for the DFA that did not display 

muticollinearity were (a) LD, VS1, and NDW (measured for lexical complexity) and (b) 

MLT, CT/T and CNC (measured for syntactic complexity). The two measures, W and S, in 

the text length measures were dropped for the DFA, since both of them showed a strong 

correlation with other variables (see Appendix B and C for the correlation results of lexical 

and syntactic complexity variables used in the current study). 

 

4.3. Discriminant Function Analysis  

 

The discriminant function analysis was conducted to examine whether linguistic features 

related to lexical complexity and syntactic complexity are predictive of L2 learners’ 

writing proficiency as a training set and a test set. The purpose of the training set was to 

identify which of the linguistic variables better distinguish the writing proficiency levels of 

L2 learners. The training set functions as building a model that predicts group membership. 

The test set is used for checking the accuracy of the analysis calculated from the training 

set model. By comparing the correspondence between the training and test sets and the 

predictions made by the DFA, an estimation of the accuracy of the analysis is reported 

below.  

In order to report the DFA results, four features of the analysis were used: the 

eigenvalues, Wilk’s Lambda, the classification results, and the discriminant function 

coefficients. The first function from the DFA separated the groups with 97.5% of the 

variance explained by the model. The Wilk’s Lambda for the first function was significant, 

λ = .223, χ2 (12) = 226.101, p < .01. The second function explained only 2.5% of the 

separation between the groups. The Wilk’s Lambda for the second function was significant, 

λ = .924, χ2 (5) = 11.834, p < .05. Because the second function accounted for only 5.2% of 

the variance, the first function was chosen as the basis for subsequent analysis and 

discussion. 

The classification results for the DFA correctly classified 78.1% of the essays according 
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to proficiency level, χ2 (4) = 154.922, p < .001 (see Table 4). The reported Kappa value 

reported by the DFA was 0.673, indicating a substantial agreement (e.g., Artstein & Poesio, 

2008). All levels were classified equally well, reporting the best classification results at 

basic level L2 learners. All results were well above chance (i.e., above 33.3%). 

The discriminant function coefficients (DFC) for the DFA demonstrated that the LD 

index contributed the most to discriminating the groups (DFC = -13.984), followed by VS1 

(DFC = -4.85). Next were CT/T (DFC = -1.276), CN/T (DFC = .51), MLT (DFC = .114), 

syntactic complexity measures, and NDW (DFC = .035).  

The classification results for the test set correctly classified 82.7% of the L2 learners of 

basic, intermediate, and advanced levels, χ2 (4) = 92.153, p < .001 (see Table 4). The 

reported Kappa value from the DFA was .75, indicating a substantial agreement. Like the 

training set, all levels in the test set were categorized at a similar rate. 

 

TABLE 4 

Classification Results From Both Training Set and Test Set 

Predicted membership 
  

Basic
(N = %)

Intermediate
(N = %)

Advanced
(N = %)

Total 
(N = %) 

Training set 
Basic 48 (92.3) 4 (7.7) 0 (0) 52 (100) 
Intermediate 5 (9.6) 34 (65.4) 13 (25) 52 (100) 
Advanced 0 (0) 12 (23.1) 40 (76.9) 52 (100) 

Test set 
Basic 26 (100) 0 (0) 0 (0) 26 (100) 
Intermediate 3 (11.5) 18 (69.2) 5 (19.2) 26 (100) 
Advanced 0 (0) 5 (19.2) 21 (80.8) 26 (100) 

 

The accuracy of the model tested above is also reported in terms of precision and recall 

(see Table 5). By reporting both values, better model accuracy is achieved (Tabachnick & 

Fidell, 2001). The overall accuracy of the classification for the training set was 78.1%. The 

overall accuracy of the test set was 82.7%. For the test set, basic level texts were correctly 

classified with 95.4% accuracy. Intermediate level texts were correctly classified with an 

83.3% accuracy, and advanced level texts with a 86.7% accuracy. All results were above 

chance level (i.e., above 33.3%).  
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TABLE 5 

Precision, Recall, and F1 Values for the Training and the Test Set 

Text set Precision Recall F1 

Training set
Basic 0.923 0.906 0.914 
Intermediate 0.654 0.680 0.667 
Advanced 0.769 0.754 0.762 

Test set 
Basic 1.000 0.884 0.939 
Intermediate 0.692 0.783 0.735 
Advanced 0.808 0.808 0.808 

 

 

5. DISCUSSION 

 

The study aimed to investigate which linguistic features best distinguish L2 writing 

proficiency. The major findings of this study are as follows. First, the number of words in a 

text was a reliable indicator of L2 proficiency level. L2 learners produced longer essays in 

terms of the number of words as their proficiency level increases. Second, three measures 

of lexical complexity, LD, VS1, and NDW, appear to be related to L2 writing proficiency 

level. Third, the three measures of syntactic complexity, MLT, CT/T and CN/T, was the 

strongest predictor of L2 writing proficiency. 
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TABLE 6 

Summary of the Findings 

Type Measure (Code) Trend  Proficiency 

Text length Number of words (NW) Increase Increase 
Number of sentences (NS) Increase Increase 

Lexical 

Complexity 

Type 1: Lexical density

Lexical density (LD) Decrease Increase 
Type 2: Lexical sophistication

Lexical sophistication 2 (LS2) Increase Increase 
Verb sophistication 1 (VS1) Decrease Increase 

Type 3: Lexical variation

Number of different words (NDW) Increase Increase 
Type/Token ratio (TTR) Decrease Increase 
Corrected TTR (CTTR) Increase Increase 
Root TTR (RTTR) Increase Increase 
Lexical word variation (LV) Decrease Increase 
Verb variation 1 (VV1) Decrease Increase 
Verb variation 2 (VV2) Decrease Increase 
Noun variation (NV) Decrease Increase 

Syntactic 
Complexity 

Type 1. Length of production 

Mean length of sentences (MLS) Increase Increase 
Mean length of T-unit (MLT) Increase Increase 
Mean length of clause (MLC) Increase Increase 

Type 2: Sentence complexity
Clause per sentence (C/S) Increase Increase 

Type 3: Subordination

Clause per T-unit (C/T) Increase Increase 
Complex T-unit ratio (CT/T) Increase Increase 

Dependent clause per clause (DC/C) Increase Increase 

Dependent clause per T-unit (DC/T) Increase Increase 

Type 4: Coordination

Coordinate phrase per T-unit (CP/T) Increase Increase 

Type 5: Particular structures

Complex nominal per T-unit (CN/T) Increase Increase 

Complex nominal per clause (CN/C) Increase Increase 

  Verb phrase per T-unit (VP/T) Increase Increase 

 

As expected, the strongest predictor of writing proficiency level was the text length, in 

other words, the number of words used in a text. Linguistically, successful writers produce 

longer texts (McNamara et al., 2010). The number of words and word length were good 

predictors for distinguishing writing proficiency (e.g., Ai & Lu, 2013; Ferris, 1994; Frase 

et al., 1999; Grant & Ginther, 2000). Higher scored essays contained a greater total number 

of words than the lower scored essays (see Table 6). The writing samples used in the 

present study displayed greater use of words as proficiency level increases, corroborating 

the findings of these previous studies. 

For lexical complexity, the strongest lexical predictors were LD, VS1, and NDW. Of 

importance is that the LD index showed that more proficient writers produce a greater 
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variety of words (see Table 6). The LD measure decreased, differentiating the basic level 

L2 writers from other L2 writers. This finding corroborates previous studies indicating that 

there is no statistically significant relationship between lexical density and L2 proficiency 

levels (e.g., Crossley & McNamara, 2009; Green, 2012; Linnarud, 1986; Lu, 2012; 

McNamara et al., 2010; S-K Park, 2013). As for lexical sophistication, LS1 linearly 

increased with the higher proficiency levels. Crossley et al. (2011) reported that the lexical 

elements of higher level writers tend to develop toward greater sophistication, supporting 

the finding that advanced writers used more sophisticated words. However, other lexical 

sophistication measure such as VS1 did not show an increasing trend as the proficiency 

level increases. This calls for a further investigation with regard to text length or a control 

for the number of words per essay, because lexical variation decreases as the number of 

words in a text increases (Linnarud, 1986). Another noteworthy point is that NDW 

increased linearly across the proficiency levels, contrary to findings from Lu’s (2012) 

study. Of the lexical variation variables, NDW, RTTR, and CTTR increased as the level of 

writing proficiency increased (see Table 6). However, TTR showed a statistically 

significant negative correlation with students’ writing proficiency levels. One possible 

reason for this could be the positive correlation between the proficiency level and text 

length, as pointed out in many previous studies (Vermeer, 2000). RTTR and CTTR in the 

writing samples in the current study best discriminated between the different writing 

proficiency groups. This finding is consistent with previous studies (Lu, 2012; S-Y Park, 

2013).  

Our index of syntactic complexity measures showed that more advanced writers 

demonstrated more syntactically complex structures. The three measures of length of 

production, MLS, MLT, and MLC, are shown to be statistically significant between the 

groups of different writing proficiency levels, corroborating Lu’s (2011) findings. This 

finding differs from S-Y Park’s (2012) study reporting a statistical difference in MLS and 

MLT. The average length or production units generally increased with proficiency level, as 

shown in previous research (Ai & Lu, 2013; Lu, 2011; S-Y Park, 2012). Additionally, 

CN/T, a particular structural measure, was found to discriminate all three levels, indicated 

by Lu (2011) and S-Y Park (2012). The number of complex nominals per clause (e.g., 

noun phrases, nominal clauses, gerunds, and infinitives) best discriminated between 

proficiency levels. Another point to note is the role of complex T-units per T-unit in 

predicting L2 writing proficiency. Although some studies have reported that proficient 

learners do not produce longer T-units (e.g., Smart & Crawford, 2009), the essay samples 

used in this study show that complex T-units are an indicator of more proficient writing. 

Also, the results of the current study do not reveal any negative direction between the 

levels as reported in research by Lu (2011). In Lu (2011), C/S, DC/C and DC/T showed 

statistically significant differences between levels in a negative direction, implying that 
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advanced L2 writers capitalize on complexification. Both the present study and S-Y Park 

(2012), which used Korean L2 writers’ essays, did not report any negative changes in 

syntactic complexity measures from lower to higher levels.  

Altogether, comparing the different proficiency levels (beginning and advanced 

samples) in the L2 writings provides a clearer picture of the linguistic differences between 

the levels. The basic level writing samples contain a limited range of vocabulary, more use 

of logical connectives, more use of personal pronouns, and simple syntactic structures. The 

advanced level writing samples demonstrate longer essay length, use of more varied 

wording, greater use of temporal/additive connectives, and more complex nominals. These 

findings also provide grounds for predicting the linguistic competence of L2 writers based 

on the relative strength of these indices. Specifically, the lexical complexity index was the 

strongest predictor of L2 writing proficiency levels in the study. This indicates that in order 

to become better L2 writers, L2 learners may need to have a better command of language 

use in terms of a greater diversity of words, less use of personal pronouns, and more 

complex syntactic structures. Our results offer evidence for the claim that accomplishing 

this higher proficiency level in L2 writing takes time and deliberate practice, as Ericsson 

(2006) emphasized. 

 

 

6. CONCLUSION 

 

The study used a corpus-based approach and a robust research design, which allowed us 

to look at Korean L2 learners’ writing features through a comprehensive comparison of 

linguistic complexity features in the following three areas: text length, lexical complexity, 

and syntactic complexity. This comparison leads us to identify which linguistic features 

best distinguished the L2 learners’ essays across different writing proficiency levels. 

Linguistic complexity features of L2 writing with different proficiency levels have been a 

focus of studies with an attempt to find better ways to teach L2 writing and assess L2 

writers’ proficiency levels. The study findings indicated that statistically significant 

differences among the three proficiency levels of groups were found in the 25 variables; 

among these variables, the best determinants found from the discriminant function analysis 

are: number of words (NW) and number of sentences (NS) from the text length category; 

lexical density (LD), verb sophistication (VS1), and number of different words (NDW) 

from the lexical complexity category; and mean length of T-unit (MLT), complex T-unit 

ratio (CT/T), and complex nominals per T-unit (CN/T) from the syntactic complexity 

category.  

Specifically, our results showed text length was a consistent predictor of writing 

proficiency, as discussed earlier (Frase et al., 1999; Grant & Ginther, 2000). A significant 
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increase from lower to higher scored essays was observed for the number of words and the 

number of sentences, indicating that L2 writers at higher proficiency levels produce longer 

essays. Compared to L2 writers at the beginning level, advanced L2 writers produced more 

complex lexical and syntactic features in their essays. It is interesting to note that more 

advanced L2 writers displayed more sophisticated use of verbs and a greater variety of 

words in their writing, demonstrating that they hold more refined vocabulary knowledge in 

the target language (Linnarud, 1986; McNamara et al., 2010; S-K Park, 2013). Another 

noteworthy point is that statistical differences in syntactic complexity measures are 

consistent with previous findings reported by Lu (2011) and S-Y Park (2012). Length of 

production, use of complex T-units, and complex nominals per T-units were found to 

differentiate the lower and higher proficiency levels of L2 writers in this study. These 

differences indicative of the writing quality could be due to the different developmental 

patterns of L2 learners. 

The findings of the current study lead to important implications for L2 researchers and 

educators. First, our results showed significant differences in all three areas of linguistic 

features across L2 proficiency levels. By examining the effect of linguistic features on L2 

writing proficiency, we obtained more comprehensive results than would have been 

possible through a smaller number of linguistic features. Findings from the study point to 

the importance for English language educators to be aware of different lexical features 

across learners’ proficiency levels. Second, it is necessary to ensure that Korean L2 

learners develop a range of rich, diverse, and sophisticated vocabulary knowledge through 

explicit vocabulary instruction. It is evident that the less proficient writers have a limited 

amount of vocabulary knowledge compared to their counterparts. This language gap calls 

for the implementation of relevant pedagogical interventions to enhance L2 learner’s 

lexical knowledge. Third, students need to practice to vary their sentence structures in 

writing compositions. They should be encouraged to employ more complex syntactic 

structures such as subordination and complex nominalizations. Also, English language 

educators can refer to L2 syntactic complexity measures as an index of L2 learners’ 

syntactic development. With this understanding, findings from this study point to the 

importance for considering predictors of L2 writing proficiency when we teach language 

learners and assess their written compositions.  

Given the scope of this research and the information available in the YELC corpus, the 

study comes with its own limitations. The YELC learner corpus contains samples produced 

by L1 Korean learners only. Future studies will benefit from examining whether the same 

patterns of difference are found in NNS students of other L1 backgrounds. Also, it will be 

useful to systematically examine the effects of different learner, task, and context-related 

factors. The learner corpus sample selected for this study is from a small sample size, and 

the proficiency levels were adjusted for the convenience of analysis and interpretation. 
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Nevertheless, the study provides important insights into the use of a variety of 

computational tools by successfully capturing the linguistic features indicatives of L2 

writing proficiency. For now, it is worth mentioning that the present study can contribute 

to the field of L2 writing research by substantiating previous findings from a thorough 

analysis of linguistic features in distinguishing different L2 proficiency levels.  
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Appendix A 

Descriptive Statistics and ANOVA Results 

  Basic Intermediate Advanced   

Variable Mean SD Mean SD Mean SD F(2, 153) 

W 132.103 40.506 272.218 40.223 309.295 40.374 418.055** 
S 12.462 4.885 19.833 4.722 17.936 3.498 058.707** 
LD 0.234 0.026 0.213 0.018 0.210 0.017 020.715** 
LS1 0.874 0.072 0.890 0.050 0.890 0.043 001.489 
LS2 0.417 0.042 0.407 0.041 0.428 0.037 003.457* 
VS1 0.274 0.091 0.193 0.038 0.188 0.034 033.902** 
VS2 2.262 1.054 2.037 0.554 2.243 0.676 001.293 
CVS1 1.034 0.251 1.000 0.135 1.047 0.158 000.875 
NDW 99.692 19.922 163.539 31.406 195.327 23.786 189.867** 
TTR 0.239 0.046 0.200 0.026 0.211 0.021 019.740** 
CTTR 3.429 0.517 4.030 0.583 4.539 0.437 060.264** 
RTTR 4.849 0.731 5.699 0.825 6.419 0.618 060.304** 
LV 0.168 0.044 0.125 0.019 0.124 0.020 036.626** 
VV1 0.291 0.090 0.205 0.043 0.196 0.034 038.305** 
SVV1 2.546 1.095 2.305 0.644 2.445 0.741 001.054 
CVV1 1.100 0.252 1.064 0.148 1.093 0.168 000.517 
VV2 0.090 0.030 0.066 0.012 0.064 0.012 029.574** 
NV 0.112 0.033 0.080 0.021 0.077 0.022 028.94** 
ADJV 0.016 0.010 0.014 0.006 0.014 0.007 000.359 
ADVV 0.008 0.009 0.008 0.006 0.010 0.008 001.952 
MODV 0.023 0.015 0.020 0.008 0.023 0.009 001.132 
MLS 11.751 5.295 14.304 3.477 17.435 3.607 023.791** 
MLT 10.768 3.237 13.265 3.001 15.792 3.217 033.002** 
MLC 7.469 1.489 7.912 1.076 8.723 1.470 011.382** 
C/S 1.607 0.791 1.828 0.461 2.030 0.435 006.794* 
C/T 1.458 0.408 1.691 0.376 1.826 0.315 013.294** 
CT/T 0.362 0.203 0.470 0.178 0.549 0.165 013.770** 
DC/C 0.317 0.139 0.369 0.108 0.397 0.092 006.480* 
DC/T 0.507 0.367 0.653 0.310 0.750 0.288 007.444* 
T/S 1.086 0.284 1.077 0.075 1.107 0.092 000.403 
CP/C 0.132 0.110 0.136 0.080 0.152 0.088 000.669 
CP/T 0.180 0.147 0.228 0.132 0.274 0.163 005.190* 
CN/T 1.356 0.639 1.693 0.521 2.113 0.541 023.095** 
CN/C 0.919 0.306 1.010 0.252 1.172 0.295 010.508** 
VP/T 1.829 0.556 2.138 0.589 2.357 0.502 012.124** 

* p < .05    ** p < .01 
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