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ABSTRACT: This study aims to analyse the development of sentence and clause lengths in Czech
L2 texts at A1-C1 proficiency levels. The research is based on the material of the Czech Nation-
al Corpus, namely the CzeSL-SGT learner corpus. The final sample contains nearly 6,000 Czech
texts written by non-native speakers. Moreover, these results are compared with the reference
corpus consisting of texts written by Czech native speakers. The material is syntactically anno-
tated by the Universal Dependencies framework. The research also examines the cross-linguistic
influence of learners’ first language by comparing the results of native Slavic and non-Slavic
speakers. The results generally show that the higher the level of language proficiency, the high-
er the average length of the clauses and sentences. Texts written by Slavic students reach, on
average, longer sentences and clauses compared to their non-Slavic counterparts at most pro-
ficiency levels, with the gap most visible at beginner levels (A1, A2).

KEYWORDS: sentence length; clause length; Czech language; Slavic language

Primeérna délka véty a klauze v textech psanych nerodilymi mluvéimi ¢estiny
ABSTRAKT: Cilem této studie je analyzovat vyvoj délky vét a klauzi textli psanych nerodilymi
mluvéimi estiny. Jazykovy material je tvoien texty korpusu CzeSL-SGT, ktery je soucasti Ces-
kého narodniho korpusu. Konkrétné je zde pracovano témér s 6000 texty na jazykovych trov-
nich A1-C1. Vysledky jsou také porovnavany s referencnim korpusem. Ten je tvoren texty psa-
nymi rodilymi mluvéimi ceStiny. Material je syntakticky anotovan pomoci nastroje UDPipe 2.0.
Soucasti analyzy je také porovnani vysledkd slovanskych a neslovanskych mluv¢ich. Vysledky
obecné ukazuji, Ze s rostouci jazykovou trovni roste také priimérna délka véty a klauze. Texty
psané slovanskymi mluvéimi maji v primeéru del$i véty i klauze téméf na vSech jazykovych trov-
nich. Nejvétsi rozdil se vsak projevuje predevsim na urovnich A1 a A2.

KLICOVA SLOVA: délka véty; délka klauze; ¢esky jazyk; slovansky jazyk

1. Introduction

Learning how to combine words to form a sentence is essential to learning any
language. Numerous studies have demonstrated that as learners advance, they tend
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to employ more intricate and accurate syntactic structures in their language produc-
tion (Crossley - McNamara 2014; Yang et al. 2015). Hence syntax has been an essen-
tial issue in second language acquisition (SLA) research.

The term syntactic complexity has come to encompass research in syntax in the
context of SLA over the past three decades (Lu 2017; Yoon et al. 2020; Park 2022;
Khushik - Huhta 2022; Lu 2011; Kyle et al. 2021). Wolfe Quintero et al. (1998) ex-
tensively elaborated on indices used to measure syntactic complexity, such as mean
lengths of sentences, clauses, and T-units, which can be measured in different units
such as words or clauses. However, it is important to note that clause length alone
does not always indicate syntactic intricacy. For example, coordination allows for
the creation of long clauses through the application of a single rule, without neces-
sarily introducing syntactically complex structures. In recent years, scholars have
aimed to reassess existing syntactic indices and explore alternative measures to ana-
lyse SLA syntactic development, including mean dependency distances, noun or verb
phrase modification (Biber etal. 2020; De Clercq - Housen 2017; Jiang - Ouyang 2018;
Ouyang et al. 2022).

While SLA research has predominantly concentrated on syntactic structures in
English texts (Lu - Ai 2015), there has been a recent exploration of other languages,
such as Dutch (Kuiken - Vedder 2019) and German (Vyatkina et al. 2015). Slavic
languages, however, have received comparatively little interest (Kisselev - Alsufieva
2017; Kisselev et al. 2021 for Russian; Trtanj - Coli¢ 2019 for Croatian FLA). Hence,
this study aims to contribute to syntactic SLA research by investigating the Czech
language.

Our analysis is based on 5,905 texts from the CzeSL-SGT learner corpus (Sebes-
ta etal. 2014), a part of the Czech National Corpus. Our study focuses on fundamen-
tal measures, namely sentence and clause length, as indicators of learners’ syntactic
abilities. This article explores the relationship between clause/sentence length and
syntactic dependency structure, shedding light on the complexity of constructing
longer clauses in the Czech language. We examine how sentence and clause length
evolve across different levels of language proficiency while also considering cross-
-linguistic influences by comparing Slavic and non-Slavic native speakers. We antic-
ipate that learners at higher proficiency levels will employ longer sentences and
clauses, and Slavic L1 learners are expected to exhibit higher values in the observed
measures.

2. The relationship between clause/sentence length
and syntactic dependency structure

Creating a well-formed clause or sentence in any language involves understand-
ing and applying the syntactic rules specific to that language. These rules dictate
various properties of a clause, such as word order or the grammatical forms of cer-
tain words. Moreover, they also determine some necessary conditions for the forma-
tion of grammatical clauses (e.g., verb valency) and put some limits on combining
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words. As the length of a clause increases, the number of rules that are applied usu-
ally grows, too. A brief comparison of Czech clauses (1) and (2) and their structures
(Figures 1 and 2), allows us to illustrate that adding three more words means the
application of further syntactic and morphological rules.

(1) Petr vidi knihu.

“Peter sees the book.”

a
vidi
root
VERB\
Petr knihu
nsubj obj punct

PROPN NOUN PUNCT

Figure 1: The syntactic tree of the sentence (1)

(2) Petr z Prahy vidi moji knihu.
“Peter from Prague sees my book.”

o
vidi
root
VERB\
Petr knihu
nsubj obj punct
PROPN NOUN PUNCT
Prahy moji
nmod det
PROPN DET
z
case
ADP

Figure 2: The syntactic tree of the sentence (2)

Specifically, the proper use of the adnominal prepositional phrase z Prahy “from
Prague” dependent on the subject Petris based on the speaker’s knowledge. The phrase
can occur only behind the noun, and it must have a genitive form which is expressed
by a particular word form. Similarly, the proper use of moji “my” dependent on knihu
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“book” reflects the knowledge of word order, the character of the syntactic relationship
between the noun and dependent word (i.e., agreement in gender, case, and gram-
matical number), and the word form of the pronoun. However, there are some cases
where the length of a clause does not correspond with its complexity. Particularly,
the usage of coordination allows one to create a long clause by applying a single rule
that multiplies, see clause (3) and Figure 3.

(3) Petr vidi knihu, ¢asopis, noviny, obraz, vazu, sklenici, talif a IZici.

“Peter sees a book, journal, newspaper, painting, vase, glass, plate, and spoon.”

Petr

nsubj obj
PROPN NOL{\I

Casopis noviny  obraz vazu sklenici  talif 1zici

conj conj conj conj conj conj conj
NOUN [NOUN [NOUN [NOUN [NOUN [NOUN [NOUN
a

punct
PUNCT

punct punct punct punct punct punct cc
PUNCT PUNCT PUNCT PUNCT PUNCT PUNCT CCONJ

Figure 3: The syntactic tree of the sentence (3)

Sentence (3) is twice as long as sentence (2) but creating such a long sentence
only requires knowledge of the rules used in clause (1) plus the rule of coordination.

To sum up, the length of the clause (or sentence) usually somewhat corresponds
with its complexity and this property (i.e., length) can be used for an evaluation of
the syntactic knowledge of L2 speakers. The advantage of using length for this kind
of evaluation lies in its simplicity, in comparison to the other methods (Wolfe Quin-
tero etal. 1998). On the other hand, it has some limits which must be considered (for
details, see Section 3).

3. Language Material and Methodology

The language material consists of selected texts from the CzeSL-SGT learner cor-
pus (Sebesta et al. 2014). The corpus contains 8,617 texts written by 1,965 non-nati-
ve Czech speakers at A1-C2 levels of language proficiency according to the Common
European Framework of Reference for Languages (CEFR). The corpus contains de-
tailed metadata of both authors and texts. In this study, information about the level
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of a learner’s language proficiency, first language (L1), and text length is used. Texts
with unclear or unknown proficiency levels were excluded from the sample, as well
as the C2 level because only one text is assigned to this category. Texts shorter than
55 words and texts with fewer than five sentences were also removed from the sam-
ple. We chose those criteria because the usual length limit for passing the written
exam is around 50-60 words, and because texts with fewer than five sentences do
not provide sufficient data for reliable analysis. The information about L1 was used
for a determination of two groups of learners: 1) Slavic and 2) non-Slavic. To sum up,
our corpus consists of 5,905 written texts that cover five CEFR proficiency levels.
Since our aim is also to observe the differences between native and non-native speak-
ers, we compare the results with the reference corpus (REF-CZ) consisting of texts
written by Czech native speakers. These data come from the corpus SKRIPT2012
(Sebesta et al. 2013) containing texts written by fourth-grade high school students.
For the sample details, see Table 1.

Table 1: Number of texts in each group of the analysed sample

number of texts number of texts
level number of texts from learners from learners
with Slavic L1 with non-Slavic L1
Al 1983 1447 536
A2 1778 1177 601
B1 1335 853 482
B2 697 499 198
C1 111 78 33
REF-CZ 87 - -

All texts were processed with UDPipe 2.0 (Straka 2018). This tool is used for
parsing and morphological tagging, which is necessary for the determination of
clauses and their lengths. The clause is defined as a syntactic structure that contains
a finite verb. For illustration, both the parsing and the determination of clauses in
the sentence (4) are presented in Figure 4.

(4) Prisla jsem domu po dlouhém dni, ktery jsem musela stravit v praci, a $la jsem béhat.

“I came home after a long day that | had to spend at work and went for a run.”

The sentence (4) has 3 clauses because there are 3 finite verbs. Every clause con-
sists of a head (represented by a finite verb) and its directly or indirectly dependent
words (if any). The boundaries of specific clauses are delimited by the presence of
the syntactic relationship with the following clause. Specifically, there is a syntactic
relationship between the words dni “day” and musela “had to” in the tree. However,
musela “had to” is a predicate of the next clause, therefore, the line between them
represents the border between the two clauses. Analogously, we can see the same
situation between the words prisia “came” and sla “went”.
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jsem domu dni Sla .
aux advmod” Jobl N conj punct
AUX ADV NOUN \ VERB\ PUNCT
po dlouhém musela a jsem béhat
case amod acl:relcl cc aux  advcl
ADP ADJ / VERB \CCONJ AUX VERB
4
, jsem”  stravit
punct aux xcomp  punct
PUNCT/AUX VERB  PUNCT
o« 1Y
ktery praci
obj obl
DET NOUN
v
case
ADP

Figure 4: The syntactic tree of the sentence (4) parsed by the UDPipe 2.0. The rectangles indi-
cate specific clauses

In this study, we use three indices to measure the syntactic development of L2
learners:

1)
2)
3)

average sentence length measured in words (ASL),
average clause length measured in words (ACL),
average sentence length measured in clauses (CS).

We processed all texts at every chosen language level separately. Next, both the
mean and standard deviation were calculated for each level. Then, the differences
between each pair of proficiency levels were statistically tested. For testing, we used
the Mann-Whitney test (at the significance level o = 0.05), because the data are not
normally distributed®. Analogously, we tested the difference between groups of Slav-
ic and non-Slavic learners at each proficiency level.

The relationship between all indices was examined using the Kendall rank cor-
relation coefficient. When evaluating the correlation, we determined the degree of
dependence, and we tested its statistical significance (a = 0.05).

In Section 2, we mentioned the limits of the sentence and clause average lengths’
usage for analysis of the SLA development. Therefore, we examine the proportion of

1 R software (R Core Team 2013) was used for computation.
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coordination at each level. Significant differences in these proportions among cer-
tain levels would partially devalue the results. For instance, if we would find a higher
proportion of coordinated nodes in syntactic trees at A2 level in comparison to A1,
the potential higher average length of the clause in A2 group would not have been
caused by the increasing syntactic knowledge of A2 (for reasoning, see Section 2).

We calculated the coordination rate as the proportion of coordinated words rel-
ative to the total number of words, i.e.,

where NCorr is the number of coordinated words? and NW is total number of words
in the sample.

4. Results
4.1 Proportion of coordination

Since significant differences between proportions of coordination are important
for interpretation of the results, we start with this metric. The results presented in
Table 2 show that there are very few variations in coordination’s usage at all levels
of language proficiency. The differences are in the range of tenth percent. It means
that the use of coordination has a minimal impact on the average length of clauses
and sentences.

Table 2: The proportion of coordinated words e ACN
(ACN) across the levels in the sample
Al 4.65 %
A2 4.16 %
B1 4.43 %
B2 4.68 %
C1 430 %
REF-CZ 3.73%

4.2 Differences of ASL, CS and ACL across different language proficiency levels

In this part, our objective is to observe how average sentence and clause length
develop across language proficiency levels. According to our expectation, there should
be an increasing trend that reflects the growth of the learners’ syntactic abilities. The
results presented in Table 3 and Figures 5-7 show that there is an ascending trend
through almost all indices. The only deviation from this trend occurs in the case of

2 Coordinated words that are predicates are not counted because they represent the root of

the other main clause in the sentence.
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CS between levels B2 and C1. REF-CZ has the highest values for all indices, validating
the assumption that native speakers should have the most developed syntactic skills.
Standard deviation (SD) values show rather consistent variability of the results.

Table 3: The average sentence (ASL, CS) and clause lengths (ACL) and their standard devia-

tions (SD)
ASL CS ACL
level mean SD mean SD mean SD
Al 8.570 3.116 1.542 0.441 5.537 1.170
A2 9.266 3.179 1.656 0.470 5.599 1.096
B1 10.391 3.724 1.803 0.587 5.772 1.095
B2 11.409 3.348 1.917 0.507 5.999 1.154
C1 11.675 3.240 1.863 0.387 6.298 1.361
REF-CZ 13.525 4.165 2.129 0.468 6.318 1.180
ASL
WAl A2 BB1 MB2 [c1 M REFCZ
35
30 ° ° ®
[
25 o e e :
$ § 3 .
20
15
10
5
0
Figure 5: ASL values from texts at A1-REF-CZ
CS
WA a2 WB1 WMB2 [0c1 M REFCZ
6
5 ° °
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4
° $ ° .
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2 %
1
0
Figure 6: CS values from texts at A1-REF-CZ
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ACL
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Figure 7: ACL values from texts at A1-REF-CZ

To illustrate the results of ASL and ACL, we choose one sentence® (5-9) at each
level of language proficiency (A1-C1) from analysed sample.

(5) Myslim Ze to byli nejzajimavéjsi prazdniny.

“I think it was the most interesting holidays.”

(6) Mam hodné kamaradd a proto mam veselé prazdniny.
“I' have got many friends therefore | have got joyful holidays.”

(7) Libily se mity prazdniny moc a nikdy na né nezapomenu.
“I liked the holidays a lot and I will never forget it.”

(8) Ale pfiblizné budeme mit dva tydny vanoéni prazdniny, které zac¢ina kolem 20.12.

“But we will have approximately two weeks of Christmas holidays that start around 20" De-
cember.”

(9) Loni jsem své letni prazdniny stravila se svou kamaradkou v malem méstecku vedle more.

“Last year | spent my summer holidays with my friend in a little city by the sea.”

Sentences 5-9 are examples of latter mentioned increase in the complexity of
syntactic structures. The more complex structures are also reflected in the ACL and
ASL values that gain higher figures with every other language level. For more details
see Table 4.

The differences between levels were statistically tested. There are significant
differences between all levels, except B2 and C1 in ASL and CS, and C1 and REF-CZ in
ACL (see Tables 5-7). These results demonstrate that the average sentence length is
arelevant characteristic in the development of L2 until the level B2. Even in the case
of average clause length, we can see that the p-value between B2 and C1 is slightly

3 The analysis was performed on raw texts, therefore grammatical errors may occur.
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below the chosen significance level, which can be interpreted as a weakly significant
difference. However, the non-significant difference between C1 and REF-CZ in ACL is
surprising. The results indicate that C1 learners’ skills are nearing that of a native
speaker in the case of average clause length.

Table 4: ACL and ASL results of chosen sentences

level sentence text id ACL ASL
Al 5 ttt_P2_286 6.0 3.0
A2 6 TOU_H210_152 8.0 4.0
B1 7 ttt_B6_210 11.0 5.5
B2 8 UJA_UZ_004 12.0 6.0
C1 9 UJA_KT_001 14.0 14.0

Table 5: Statistical tests’ results between each pair of the A1-REF-CZ values (ASL)

ASL Al A2 B1 B2 C1
A2 <0.001
B1 <0.001 <0.001
B2 <0.001 <0.001 <0.001
C1 <0.001 <0.001 <0.001 0.336
REF-CZ <0.001 <0.001 <0.001 <0.001 0.001

Table 6: Statistical tests’ results between each pair of the A1-REF-CZ values (CS)

CS Al A2 B1 B2 C1
A2 <0.001
B1 <0.001 <0.001
B2 <0.001 <0.001 <0.001
C1 <0.001 <0.001 <0.001 0.647
REF-CZ <0.001 <0.001 <0.001 <0.001 0.001

Table 7: Statistical tests’ results between each pair of the A1-REF-CZ values (ACL)

ACL Al A2 B1 B2 C1
A2 0.013
B1 <0.001 <0.001
B2 <0.001 <0.001 <0.001
C1 <0.001 <0.001 <0.001 0.045
REF-CZ <0.001 <0.001 <0.001 0.006 0.503
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4.3. Differences of ASL, CS and ACL between Slavic and non-Slavic groups

Since Czech is a Slavic language, we expect that learners with Slavic L1 should
have reached higher values of observed indices. Therefore, each proficiency level
was divided into a Slavic and a non-Slavic group, and the results were compared.
The obtained data confirm our expectations. The biggest difference between Slavic
and non-Slavic groups is in the ACL development (see Table 8 and Figure 8). Until
the C1 level, there are statistically significant differences between these two groups.
Therefore, Slavic learners have an obvious advantage up to the C1 level thanks to
their L1 similarities with the Czech language.

Table 8: The ACL means and SDs for Slavic and non-Slavic groups and results of statistical
tests

ACL_S ACL_N statistical tests
level mean SD mean SD p-value
Al 5.621 1.178 5.310 1.118 <0.001
A2 5.688 1.079 5.425 1.110 <0.001
B1 5.856 1.128 5.623 1.019 <0.001
B2 6.113 1.152 5.711 1.112 <0.001
C1 6.300 1.312 6.295 1.494 0.864
ACL
6.4
6.2
6
>8 =@ Slavic
56 @=@==Non-Slavic
5.4
5.2
5

Al A2 Bl B2 C1

Figure 8: The ACL means for Slavic and non-Slavic groups at all language proficiency levels

While not so straightforward, a similar trend can still be seen in ASL develop-
ment (see Table 9 and Figure 9). Except for the B1 and C1 levels, there are statistically
significant differences between Slavic and non-Slavic learners. Further research is
needed to determine whether the B1 learners’ results represent random fluctuations
or hint at some trend.
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Table 9: The ASL means and SDs for Slavic and non-Slavic groups and results of statistical

tests
ASL_S ASL_N statistical tests
level mean SD mean SD p-value
Al 8.835 3.055 7.853 3.169 <0.001
A2 9.566 3.182 8.679 3.091 <0.001
B1 10.255 3.299 10.633 4.368 0.681
B2 11.712 3.493 10.644 2.819 <0.001
C1 11.775 2.818 11.441 4.110 0.672
ASL
14
13
12
11
10
9 =@ Slavic
8 e=@==Non-Slavic
7
6
5
4
Al A2 B1 B2 C1

Figure 9: The ASL means for Slavic and non-Slavic groups at all language proficiency levels

In the CS results (see Table 10 and Figure 10), we can see that Slavic learners
have an advantage only at lower language levels (statistically significant differences
at Al and A2). The results of the B1 level are consistent with the findings for ASL, i.e.,
non-Slavic learners use longer sentences on average (which can be caused by a high
correlation between these two indices; see Section 4.4).

Table 10: The CS means and SDs for Slavic and non-Slavic groups and results of statistical

tests
CS_S CS_N statistical tests
level mean SD mean SD p-value
Al 1.566 0.414 1.478 0.504 <0.001
A2 1.684 0.470 1.603 0.465 <0.001
B1 1.749 0.456 1.899 0.758 0.012
B2 1.931 0.527 1.881 0.454 0.531
C1 1.891 0.377 1.797 0.408 0.260
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CS

1.9

1.8

1.7

1.6

15 =@ Slavic

1.4 === Non-Slavic
1.3

1.2

1.1

Al A2 B1 B2 C1

Figure 10: The CS means for Slavic and non-Slavic groups at all language proficiency levels

4.4 Correlations between indices

The last part of our analysis focused on correlations between indices (see
Table 11). Not surprisingly, the highest correlation (and in all cases statistically
significant) is between ASL and CS. This finding raises the question of the meaning-
fulness of using both indices concurrently. Both methods model development in
a very similar manner, as shown in Section 4.3. On the other hand, ACL has an ex-
tremely low correlation with CS. ASL and ACL reveal similar properties despite their
weaker but statistically significant differences. However, especially the differences
in the results presented in Section 4.3 show a different sensitivity of ACL compared
to ASL.

Table 11: Correlation results between all indices and results of statistical tests

level SRILIES p-value SEIL AT p-value AR p-value
tau tau tau

Al 0.614 <0.001 0.475 <0.001 0.083 <0.001

A2 0.617 <0.001 0.394 <0.001 0.005 0.739

B1 0.649 <0.001 0.383 <0.001 0.027 0.147

B2 0.601 <0.001 0.320 <0.001 -0.086 <0.001

C1 0.486 <0.001 0.464 <0.001 -0.055 0.399

5. Conclusion

In this study, we analysed the relationship between the sentence and clause
lengths and the proficiency levels of foreign Czech learners. We started with the
assumption that the sentence and clause length can reflect the degree of syntactic
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knowledge and, consequently, can be used for this kind of analysis. The main advan-
tage of this approach lies in its simplicity. However, there are several ways to opera-
tionalize the length of these units. Therefore, three different approaches were applied
in this study, and the results were compared.

We discovered that learners at higher proficiency levels tend to use longer sen-
tences and clauses. In most cases, there are statistically significant differences be-
tween the proficiency levels. Furthermore, Slavic learners use longer clauses up to
the C1 level. For sentence lengths, the results are not as straightforward, but we can
conclude that for beginners (A1 and A2), Slavic L1 means an advantage for learning
Czech language (seen from the perspective of longer clauses and sentences usage).

Finally, relationships between measurement methods were compared as well.
Based on the results, we can conclude that it is reasonable to use both clause and
sentence length measures because they capture different syntactic properties (espe-
cially if we compare ACL and CS).
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