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Abstract: This paper collects students’ compositions from two levels of university English tiered teaching A,B, in an attempt to
examine the syntactic complexity of students’ writing in terms of several dimensional indicators, such as the length of linguistic output,
the number of subordinate structures, the number of parallel structures and the complexity of phrases, etc. The results show that the higher
the level of English proficiency, the higher the syntactic complexity of students; and comparing the writing of native speakers and Chinese
learners’, the results show that the syntactic complexity of Chinese learners differs significantly in terms of linguistic output, the use of
specific phrases, and the overall structure of the sentences.
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Introduction

Firstly, we introduce the definition of syntactic complexity, which refers to syntactic maturity or linguistic complexity, the variation
and complexity of linguistic forms in language output (Bulte & Housen 2014; crossley & McNamara 2014; Norris & Ortega 2009;
Ortega 2003,2012). In second language learning, syntactic complexity is considered an important indicator for judging learners’ language
development (Lu 2011; Norris & Ortega 2009). In linguistics, syntactic complexity refers to the degree of complexity of the syntactic
structure and form of a sentence. The syntactic complexity of a sentence can be determined by analyzing several aspects of its sentence
constituents, grammatical structure, sentence length, and semantic complexity.

1. Current status of research

Syntactic complexity has been studied abroad in a variety of fields, including linguistics, psychology, education, and computer science.
The following are some of the current status of foreign research on syntactic complexity:

Definition and measurement of syntactic complexity: many foreign scholars have proposed different definitions and measurements of
syntactic complexity, such as Chomsky’s theory of generative grammar, Biber’s theory of linguistic variants and corpora, Hawkins’ theory of
thought load, etc. Research by Wei et al. (2021): they analyzed the syntactic complexity for different sentence types and proposed a syntactic
complexity measure based on attention mechanism. Their study showed that the measure can accurately predict the syntactic complexity of
different sentence types.

Factors influencing syntactic complexity: foreign scholars have conducted in-depth research and studies on the factors influencing
syntactic complexity, including sentence length, sentence structure, language difficulty, contextual information, and language users’ attention
and working memory.Sorace, Preston-Dunlop, and Howell (2018) used ERP techniques and explored learners’ sensitivity to complex
language structure, and how sensitivity to linguistic structure is affected by syntactic complexity and language acceptability.

Applications in natural language processing: Syntactic complexity has a wide range of applications in natural language processing, for
example, in machine translation, speech recognition, and text classification, where the measurement and processing of syntactic complexity
are important issues. Daelemans et al. (2020),they used deep learning methods to measure syntactic complexity and applied it to a text
classification task. Their study shows that syntactic complexity is one of the factors that have a significant impact on text classification.

Research on language disorders and aphasia: Syntactic complexity also plays an important role in understanding language disorders
and aphasia, and foreign scholars’ research results in this area are related to areas such as cognitive rehabilitation therapy. Hwang & Lin
(2020),they investigated the relationship between syntactic complexity and language comprehension using large-scale cognitive linguistic
experiments. They found that the syntactic complexity of different sentence types had different effects on comprehension speed and accuracy.

These recent studies suggest that syntactic complexity remains an active area of research and is becoming more prevalent in areas such
as natural language processing and neuroscience. These recent studies provide new perspectives and approaches to our understanding of the
development and mechanisms of syntactic complexity in English learners. They not only help us to better understand the mechanisms of
language acquisition, but also help us to improve language education and teaching.

In recent years, more and more domestic researchers have begun to pay attention to the study of syntactic complexity of English
learners’ compositions, and the following are some of the current status of domestic research in China:

Syntactic complexity measurement indicators: Lei Lei (2017) studied the syntactic complexity of English learners and native speakers,
and used a total of 10 syntactic complexity indicators. The results found that Chinese ELLs had shorter sentence output lengths and fewer
subordinate structures in their writing relative to native speakers. In addition, by analyzing the corpus of two different genres of compositions
in an English writing competition held between colleges and universities in one province,

The relationship between syntactic complexity and learners’ language proficiency: the relationship between syntactic complexity and
second language proficiency was explored by Xue Wu and Lei Lei (2018) using a meta-analysis. The results showed that second language
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level may have an impact on learners’ syntactic complexity if different measures are selected for testing.

Exploring the effects of individual variables on syntactic complexity. The study by Xue Wu (2017) examined the effects of journal
articles from different disciplines on syntactic complexity, while Xiaofang Chen (2017) focused on the effects caused by automated writing
scoring systems on syntactic complexity. The findings demonstrate that syntactic complexity varies widely across disciplines, which may
have a significant impact on the readability of texts.

2. Research questions

1.To investigate how the second language level of non-English major learners correlates with syntactic complexity?

2.To detect the differences in the syntactic complexity measures of college English learners A and B by comparing and analyzing their
writing at two different proficiency levels, and to analyze the reasons for these differences.

3.To compare the writing of Chinese non-English learners with that of native speakers to find out the differences in their syntactic
complexity measures and to explain the reasons for the differences from the perspective of language acquisition.

3. Research methodology

1. Corpus introduction:

In this study, we collected the argumentative essays from two semesters of college English (I) and college English (II) from four classes
of non-English major learners(A and B)of different levels. Among them, Class A3 is majoring in Physics and Class B3 is also majoring in
Physics; Class A10 is majoring in Chinese Language and Literature and Class B11 is also majoring in Chinese Language and Literature. The
native speaker corpus was selected from undergraduate theses. The details of the corpus are as follows:

2. Syntactic Complexity Measurement Metrics and Tools

This study used the L2 Syntactic Complexity Analyzer (L2SCA) developed by Lu (2010) to measure the syntactic complexity of
students’ writing in several dimensions such as length of linguistic output, the number of subordinate structures, the number of parallel
structures, and phrase complexity in order to assess and analyze differences in the quality of students’ writing.

In this study, firstly, L2SCA was used to mark each student’s writing to obtain the data of syntactic complexity index, and then SPSS
25 was used for comparative analysis to find out the differences in syntactic complexity index between students of A and B levels and then
compare them with native speakers. Finally, these findings are interpreted using quantitative or qualitative methods to help readers gain a
deeper understanding of the meaning behind these data.

4. Findings of the study

1. Firstly, the L2SCA was used to mark two levels of syntactic complexity indicators for non-English major learners, A and B, for
descriptive statistics, as well as for the writing of native speakers. As shown in the figure:

Table 1 Corpus Statistics Table 2 The Results of Syntactic Complexity Analyzer
Corpus stafistics tacti A3 firsttime | A3 second | AIOfisttime | Al0second | B3 firsttime | B3 secondfime | oLt | Bllsecond Native
Corpus Number of texts Number of words indicators collected | timecollected | collected | time collected |  collected. collected fime fime speakers
A3 first time collected 55 8650 collected | collected
A3 second time collected 59 8235 mean | S4 |mean | Sd | mean | Sd |mean | Sd |meamn | Sd | meam | S |mean | Sd |memn | S4 |memn | sd
B3 first time collected 61 101811 Tﬁ::::tc()f MLs | 1889 [ 956 | 22.8| 13.53 | 25.64 | 12.13 [ 2828 3584 | 25.09 | 2625 | 2012 6271587 | 659 | 22.65 [ 1599 | 2802 | 7.88
B3 second time collected 58 9398 length MLT 1527|608 | 189 | 1086 | 2261 | 1011904 | 1125| 1733 | 872 | 1773 | 479 |1446 | 6.14 | 1904 | 1039 | 261 | 77
A10 first time collected 53 7531 MLC 811|142 913| 203| 963| 18| 10| 218| 976| 222| 1123| 213 | 801| 13| 105 | 238 | 1545 | 3.02
AL10 second time collected 35 5891 Thenumber |CT.T | 051|021| 053] 022| 056| 024| 045| 021] 044| 021] 043] o1s| 047] 02| 04 | 021 | 046 | 018
B11 first time collected 63 10101 of pcT | 08| 06| 092 097 12| os6| o81| 09| 072 07| 053] 025] 07| 06| 06 | o064 | 072 | 054
B11 second time collected 51 7030 subordinate CT 191077 | 21| 128 243| 127| 194| 128| 18| 108 159 | 034 2138|178 | 085 | 176 | 0.73
Native speakers 20 170100 structure
- - usage  |DCC | 04]014] 038| 012] 045| 014| 036] 013 035| 014| 032| 01| 035|011 | 03 [012 | 037 | 012
Thenumber |cP.T | 036]025| 033 020] o0s4| 033| o065] 056| 044| 036] o62] 033] 032][ 025|055 | 037|075 | 022
ofParallel | T g 125]043| 124 o0s8| 114] 027] 12| 06| 15| 173 114] 019| 11015122 | 067 | 1.08 | 008
structure
usage  |CP.C | 019]011] 017| 012| 024| 013] 035] 021 025| 017| 039| 02| 019|014 | 032 | 016 | 047 | 021
Specific | VET | 241 1 3| 164 38| 184 26| 153| 247| 135| 226| 059| 228| 114|262 | 14 | 267 | 11
Pirse |CN.C | 088]027] 113] 037 123 o031 1.07] 033] 12| o045| 151] 052] os6[025] 143 | 043 | 211 | 04
Structure | CNT | 173| 11| 236| 146| 157 085| 21| 152 223| 18| 234| 08| 157|085|258 | 1.64 | 356 | 1.09
Overall
sentence | C_S 242| 15| 26| 176| 276| 147| 246| 2.38| 268 | 289 18| 046| 203 | 1]217 | 173 | 189 | 075
stucture |

As can be seen from the above table, there are significant differences between English proficiency levels A and B, and between
Chinese English learners and native speakers in three areas: output of the linguistic length, specific phrase structure, and use of parallel
structure, indicating that both English proficiency and differences in the use of native language have an impact on the measures of syntactic
complexity. Therefore, the training and improvement of these syntactic complexity indicators should be focused on in English learning and
teaching in order to improve learners’ overall English proficiency.

It is worth noting that among these syntactic complexity indicators, Chinese learner A10 is higher than the average of native speakers
in the use of VP_T for subordinate structures, indicating that the class is more competent in this area of application, which should be fully
recognized and guided in the teaching.

2. Secondly, to investigate the differences in the syntactic complexity measures among different English learners, we used spss25 to
conduct the Mann-Whitney test and find out the differences between English learners of different proficiency levels and native speakers. The
specific results are detailed in the following tables:
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Table 3 Mann-Whitney Test

syntactic complexity .
indicators Groups Comparison
A3vs . :
B3 A10vs B11 | A10 vs Native speakers | B11 vs Native Speakers
Th f MLS 0.178 0.000 0.000 0.000
Theoutputof P10 037 0.000 0.000 0.000
linguistic length
MLC 0 0.000 0.000 0.000
DCT 0.12 0.000 0.835 0.069
The number of [7c "7 o9 0.047 0.497 0.119
structure usage C.T 0.121 0.002 0.887 0.62
DC_C | 0.069 0.000 0.393 0.006
The number of | CP_T 0.207 0.000 0.009 0.000
parallel structure | T_S | 0.363 0385 0.815 0.767
usage CP_C 0.043 0.01 0.007 0.001
5 VP_T 0.537 0.000 0.093 0.152
Specific phrase =
CN_T 0.011 0.000 0.000 0.000
structure =
CN_C 0 0.000 0.000 0.000
Overall sentence | (. ¢ | ¢ 163 0.003 0.857 0.992
structure -

According to the Mann-Whitney test, if P<0.05, it means that there is a difference between the comparison groups. In terms of language output
length indicators, there were differences between comparison groups A3 and B3, except the MLS which was 0.178>0.05. And for A10 and B11,
the differences between them were highly significant (P=0.000); also, the differences between A10 and the native speakers were highly significant,
while there were significant differences between B11 and the native speakers. In terms of subordinate clause usage, the difference between A10 and
B11 was highly significant; while there was no significant difference between the comparison groups except for the difference between B11 and the
native speakers on the DC_C indicator. It should be noted that the value of 0.393 on the DC_C indicator between A10 and the native speakers is
higher than the contrastive value between the other groups. Therefore, we can assume that Chinese English learners do not differ significantly from
native speakers in the use of subordinate clauses. In terms of the use of parallel structure, there were significant differences between the comparison
groups except for A3 and B3 which showed no difference in the CP_T indicator, and the groups differed significantly in the CP_C indicator. There
were no differences between the groups on the T S indicator. For the usage of specific phrase structure, the data between the comparison groups
showed that all values were less than 0.05 except for the value of VP_T indicator which was higher than 0.05, therefore, we can infer that there
were significant differences between the groups in the usage of specific phrase structure. In terms of overall sentence structure, statistics from spss25
reveal that there are no significant differences between the comparison groups.

3. Based on the results of the study, it can be concluded that there are significant differences in the use of syntactic complexity among
non-English major learners with different levels of English proficiency. In particular, the higher the level of English proficiency, the higher
the syntactic complexity used by students in terms of length of linguistic output, the amount of parallel structure, and specific phrase
structure, and vice versa. In terms of professional background, students in A10 and B11 were Chinese language and literature majors, while
students in A3 and B3 were physics majors. Comparing the two sets of data, it can be found that there are differences between A3 and B3
in some of the syntactic complexity indicators, such as the length of linguistic output and the use of specific phrase structures. While A10
and B11 differed in all indicators of syntactic complexity, can it be assumed that the syntactic complexity of Chinese language and literature
majors is higher?

It was also found that there were differences in the use of syntactic complexity when comparing between Chinese non-English major
learners and native speakers, highlighted in the use of linguistic output length, specific phrase structure, and parallel structure. This suggests
that our English language teaching focuses more on the use of subordinate clauses, that is, on the teaching of grammar. However, we still
need to continue to improve and strengthen the teaching of language length, the use of parallel structures, and the use of specific phrase
structures.

In summary, this study explores the syntactic complexity of non-English major learners and also reveals the shortcomings of English
language teaching. These findings provide some reference and guidance for our future English educational teaching and research, as well as
specific suggestions.
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