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Introduction: In this paper, we studied how native (L1) speakers of Russian 
and speakers of Mandarin Chinese learning Russian as a foreign language 
(L2) process Russian sentences with different word orders. We compared 
SVO (canonical) and OVS (non-canonical) orders in isolation and in context. 
Experiments focusing on the L2 processing of different word orders are still not 
very numerous, and those using context are extremely rare.

Methods: In Experiment 1, target sentences were presented in isolation. In 
Experiment 2, one-sentence contexts introduced one NP mentioned in the target 
sentence, either the first (so that given information preceded new information, 
which is characteristic for Russian and many other languages) or the second. 
As a result, two factors could be compared: the syntactic (word order) and the 
contextual (whether the context is appropriate from the information-structural 
perspective). We used different measures to capture online and offline effects: 
word-by-word reading times, question-answering accuracy and sentence 
rating on a 1 to 5 scale (for L1 participants).

Results and discussion: In both experiments, RTs and question-answering 
accuracy data showed that non-canonical orders were difficult for L2 participants, 
but not for L1 participants. However, L1 participants gave non-canonical orders 
lower ratings in isolation, presumably because in naturally occurring texts, they 
are used only in particular contexts. As for the context factor in Experiment 2, 
some effects were the same for L1 and L2 processing: all participants read given 
NPs faster than new ones and preferred sentences with a ‘given – new’ word 
order. The latter may reflect the universal principles of narrative coherence. 
However, unlike native speakers, L2 readers are not sensitive to more subtle 
contextual requirements of different word orders.
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1 Introduction

In most languages, different word orders are possible in a sentence, although such 
alternations are more diverse and more widespread in some languages than in the others. They 
are primarily associated with the information structure of the sentence (which information is 
new or given, salient or backgrounded). One word order (the most frequent, with the least 
specific information-structural requirements) is termed canonical or basic. Many studies are 
dedicated to processing sentences with different word orders, both by native (L1) speakers and 
by second language (L2) learners, for whom acquiring the rules underlying word order 
alternations was shown to be particularly difficult in various languages.

OPEN ACCESS

EDITED BY

Oksana Laleko,  
State University of New York at New Paltz,  
United States

REVIEWED BY

Alina Konradt,  
University College London, United Kingdom
Natalia Mitrofanova,  
UiT The Arctic University of Norway, Norway
Marina Sokolova,  
Norwegian University of Science and 
Technology, Norway

*CORRESPONDENCE

Natalia Slioussar  
 slioussar@gmail.com

RECEIVED 25 November 2023
ACCEPTED 05 March 2024
PUBLISHED 20 March 2024

CITATION

Slioussar N and Harchevnik M (2024) Word 
order and context in sentence processing: 
evidence from L1 and L2 Russian.
Front. Psychol. 15:1344366.
doi: 10.3389/fpsyg.2024.1344366

COPYRIGHT

© 2024 Slioussar and Harchevnik. This is an 
open-access article distributed under the 
terms of the Creative Commons Attribution 
License (CC BY). The use, distribution or 
reproduction in other forums is permitted, 
provided the original author(s) and the 
copyright owner(s) are credited and that the 
original publication in this journal is cited, in 
accordance with accepted academic 
practice. No use, distribution or reproduction 
is permitted which does not comply with 
these terms.

TYPE Original Research
PUBLISHED 20 March 2024
DOI 10.3389/fpsyg.2024.1344366

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
http://crossmark.crossref.org/dialog/?doi=10.3389/fpsyg.2024.1344366﻿&domain=pdf&date_stamp=2024-03-20
https://www.frontiersin.org/articles/10.3389/fpsyg.2024.1344366/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2024.1344366/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2024.1344366/full
mailto:slioussar@gmail.com
https://doi.org/10.3389/fpsyg.2024.1344366
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychology#editorial-board
https://www.frontiersin.org/journals/psychology#editorial-board
https://doi.org/10.3389/fpsyg.2024.1344366


Slioussar and Harchevnik 10.3389/fpsyg.2024.1344366

Frontiers in Psychology 02 frontiersin.org

In the first processing experiments with L1 readers, different 
orders were presented in isolation. But, since their use depends on 
information structure, subsequent studies presented them in contexts. 
L2 processing experiments are still not very numerous, and those using 
contexts are extremely rare. However, it would be interesting to find 
out whether L2 readers are sensitive to various contextual requirements 
of different orders, and how they differ from L1 readers in this respect.

In the present study, we aimed to fill this gap. We compared how 
native speakers of Russian and speakers of Mandarin Chinese learning 
Russian as a foreign language process Russian sentences with different 
word orders. In Experiment 1, these sentences were presented in 
isolation, while in Experiment 2, we  used one-sentence contexts 
satisfying or violating information-structural requirements of these 
sentences. We used different measures (word-by-word reading times, 
question-answering accuracy and sentence rating on a 1–5 scale) to 
capture online and offline effects.

The structure of the paper is as follows. In the next section, we briefly 
introduce the main properties of word order in Russian and in Chinese. 
Then we give an overview of L1 and L2 processing studies focusing on 
word order alternations. After that, we turn to the present study.

1.1 Word order in Russian and in Mandarin 
Chinese

We selected sentences with a subject NP, an object NP and a 
transitive verb for our study. Both in Russian and in Mandarin 
Chinese (Putonghua), the basic word order is SVO (subject – verb – 
object) in such sentences (Dryer, 2005).1 Both languages allow for 
certain word order alternations, mainly triggered by the information 
structure. Both languages, especially in written texts, prefer to put 
given information before new information, when it is possible to 
change the word order in the sentence accordingly. However, the two 
languages are very different in other respects: while Russian is a 
morphologically rich inflected language with morphological case 
marking, Chinese is an isolating language: most words consist of a 
single morpheme and have no inflectional morphology. Russian 
allows for more diverse word order alternations, and in general, 
possible word orders in these languages are not similar to each other.

In a Russian sentence with a subject, an object and a verb, all six 
computationally possible orders are attested. Russian has six cases, and 
does not use prepositions not only with direct objects, but often also 
with various indirect ones. Due to morphological case marking, 
subjects, direct and indirect objects can usually be  told apart 
unambiguously.2 Slioussar and Makarchuk (2022) conducted a corpus 
study showing the prevalence of these six orders in more formal and 
less formal written and oral texts. The basic SVO order clearly prevails 
everywhere. The second most frequent order in narrative written texts 
is OVS, and this was one of the reasons to choose it for our experiments.

1 Here and below, we  discuss affirmative sentences, questions may 

be different in this respect.

2 Sometimes this is not possible due to case syncretism (for example, 

accusative forms coincide with nominative ones in most inanimate nouns), 

and the reader has to rely on context and on the primacy of the canonical 

word order. We avoided such cases in our study.

Word order alternations in Russian and information-structural 
requirements associated with them were studied by many authors 
working in different frameworks (e.g., Sirotinina, 1965; Kovtunova, 
1976; Krylova, 1992; Bailyn, 1995; Yanko, 2001; Slioussar, 2007; Titov, 
2017, 2020). For some orders, these requirements are easier to 
formulate, while for the others, they are a matter of debate 
[for example, Slioussar and Makarchuk (2022) discuss this problem 
for SOV orders]. OVS orders are relatively transparent in this respect, 
and this was the second reason to choose them. In the majority of 
cases, they are used when the subject is in focus (new information), 
while the object is topicalized (usually given).

Apart from information structure, the choice of word order may 
be affected by the argument prominence hierarchy: humans > animals 
> inanimates (Titov, 2017; Vihman and Nelson, 2019). Namely, when 
arguments have the same information-structural status (e.g., are both 
new), a non-canonical word order may still be  used so that NPs 
denoting humans could precede NPs denoting animals and inanimate 
things. Since we wanted to focus on information structure in this 
study, we balanced arguments for animacy in our target sentences.

If the argument prominence hierarchy is controlled for, the 
canonical SVO order is the only one that is fully appropriate to use in 
isolation. The widest range of contexts is associated with it. In 
particular, when the subject is new and the object is given, Russian 
speakers can use not only OVS, but also SVO, shifting the main stress 
on the subject, as in (1)–(2) (the NP bearing the main stress is 
underlined). However, this is more characteristic for dialogues than 
for narrative texts (Kodzasov, 1996).

(1) Kto videl Petju?
whoNOM.SG saw PetyaACC.SG.
‘Who saw Petya?’

(2) а. Petju videl Vasja (OVS)
PetyaACC.SG saw VasyaNOM.SG.

b. Vasja videl Petju (SVO)
VasyaNOM.SG saw PetyaACC.SG.
‘Vasya saw Petya.’

There were also other reasons to include the OVS order in our 
experiments. As we show below, such orders are virtually unattested 
in Chinese, which creates a challenge for Chinese learners of Russian. 
In addition to that, we wanted to have sentences with an inverted 
order of arguments — figuring out the predicate-argument structure 
appears to be  the main problem associated with processing of 
non-canonical orders. Thus, we  had SVO and OVS sentences in 
our study.

Mandarin Chinese (Putonghua) is an isolating language. 
Therefore, while Russian can rely on case marking to tell arguments 
apart, word order and context play a crucial role for this in Chinese. 
Nevertheless, Chinese allows for certain word order alternations (Sun 
and Givón, 1985; Sun, 2006). In particular, SOV orders are very 
widespread, especially in spoken language in northern dialects (Li and 
Thompson, 1974; Gao, 2008). Sentences in which a non-subject NP 
precedes the verb, while the subject follows it are possible, but with 
various intransitive verbs (Gao, 2008): these NPs may denote location, 
time etc. Transitive verbs selecting direct objects are not used in OVS 
orders, which may create specific problems with Russian OVS 
sentences for Chinese L2 learners.
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1.2 L1 processing of sentences with 
different word orders

Many studies on different languages focused on L1 processing of 
different word orders. In most of them, target sentences appeared in 
isolation (Frazier and Flores d’Arcais, 1989; Hyönä and Hujanen, 1997; 
Gibson, 1998; Bader and Meng, 1999; Clahsen and Featherston, 1999; 
Sekerina, 1999; Stojanovic, 1999; Miyamoto and Takahashi, 2000; 
Vasishth, 2002; Erdocia et al., 2009, among others). Non-canonical orders 
were found to be more difficult to process than canonical ones, although 
these differences did not reach significance in some studies — presumably, 
due to the fact that non-canonical orders may be very widespread in some 
languages (although they are still much less frequent than canonical ones).

However, non-canonical orders have contextual requirements and 
sound less natural in isolation. To find out to what extent processing 
difficulties may be associated with word order alternations per se and 
with context, several authors introduced context sentences in their 
experiments. Let us look at some of these studies in more detail.

Bornkessel et  al. (2003) presented German sentences with 
different word orders in isolation and using questions as contexts. 
ERPs and word-by-word reading times were recorded. Non-canonical 
orders were more difficult than canonical ones in isolation. Context 
eliminated this difficulty, but only partially. Some signature effects 
associated with the syntactic and contextual factor were identified. 
These results were supported and extended in later studies 
(Schumacher and Hung, 2012; Burmester et al., 2014).

Kaiser and Trueswell (2004) examined Finnish sentences with SVO 
and OVS orders. Their syntactic and information-structural properties 
are similar to those in Russian, so this study is especially relevant for us. 
In the first experiment, Kaiser and Trueswell presented these orders after 
two-sentence contexts, as in (3a-b), and measured word-by-word reading 
times. The second context sentence introduced one NP from the target 
sentence, either the first one, as in (3c) (creating a ‘given – new’ order in 
the target sentence), or the second one, as in (3d) (creating a ‘new – given’ 
order in the target sentence, not characteristic for narrative texts in 
Finnish, like in Russian). As a result, they could compare the effects of the 
word order and context type factors. Both factors were significant: 
sentences in ‘new – given’ contexts and sentences with non-canonical 
word orders were read more slowly.

(3) a. Lotta etsi eilen sieniä metsässä.
‘Lotta looked for mushrooms yesterday in the forest.’

b.  Hän huomasi heinikossa jäniksen joka liikkui 
varovasti eteenpäin.
(s)he noticed grassLOC hareACC that was-moving carefully forward.

c. Jänistä seurasi hiiri ja linnut lauloivat.
harePART followed mouseNOM and birds were-singing.

d. Hiiri seurasi jänistä ja linnut lauloivat.
mouseNOM followed harePART and birds were-singing.

In the second experiment, participants’ eye movements were 
tracked as they looked at stimulus pictures and listened to their 
descriptions (including context sentences and target SVO or OVS 
sentences). If the first NP in the target sentence referred to a given 
referent (that was mentioned in the preceding context), sentences with 
the OVS order demonstrated anticipatory eye movements toward the 
discursively new referent even before the participants received 
sufficient acoustic information to recognize the second NP. This was 

not the case for the SVO condition. This shows that Finnish speakers 
expect the OVS order to be  used in certain contexts, while the 
contextual requirements of the canonical SVO order are much wider.

Sekerina (2003) was the first to compare Russian sentences with 
different word orders in isolation and in context. However, in her 
study, one-sentence contexts which did not vary across conditions. 
A general facilitative effect of context was reported, but non-canonical 
orders still had longer reading times than canonical ones.

Slioussar’s (2011a) study on Russian followed the same logic as the 
first experiment by Kaiser and Trueswell (2004): ‘given – new’ and ‘new 
– given’ contexts were used. However, Slioussar compared more complex 
word orders with three argument NPs (a subject, a direct and an indirect 
object) and had more complex contexts where two out of three NPs were 
introduced. The context factor was significant, while the word order factor 
was not: all orders were equally easy to read in an appropriate context. 
Having longer sentences, Slioussar also could describe in more detail how 
different contexts affect processing word-by-word.

In several studies on Spanish, Gattei et  al. (2015, 2017, 2021) 
focused on another aspect of processing different word orders: on the 
problem of establishing predicate-argument structure. In Spanish, like 
in Russian (e.g., Slioussar, 2011b), agentive subjects tend to precede 
patientive objects (resulting in the prevalence of SVO orders with 
active verbs), but patientive subjects tend to follow experiencer objects 
(resulting in the prevalence of OVS orders in the relevant group of 
psych verbs).3 Gattei and colleagues demonstrated that these two 
groups of verbs have distinct processing patterns. In particular, Gattei 
et  al. (2021) used the same two types of contexts, as Kaiser and 
Trueswell (2004) and Slioussar (2011a), but compared SVO and OVS 
orders in these two groups of verbs in an eye-tracking-while-reading 
study. Several diverse measures were used in the study (‘early’ and ‘late’ 
eye-movement measures, accuracy and response times to 
comprehension questions), and all three factors played a significant 
role at least for some of them.

1.3 L2 processing of sentences with 
different word orders

In this section, we will first discuss some general ideas that may 
be important for our study and then the experiment by Laleko (2022) 
that is especially relevant for us. Many authors, especially in formal 
approaches to second language acquisition, have noted that various 
phenomena at the interface between the grammar and information 
structure present a challenge even to advanced L2 learners (e.g., 
DeKeyser, 2005; Callies, 2009; Sorace, 2011). It is easier to master 
grammatical rules underlying various constructions than to grasp how 
these constructions are used depending on the discourse context. 
Sorace generalizes this insight in her Interface Hypothesis (Sorace and 
Serratrice, 2009; Sorace, 2011, 2012). She assumes that language 
processing is modular, so it can be expected that using the information 
within the computational system is easier than figuring out the 
interactions between the modules. Moreover, external interfaces (e.g., 
syntax interacting with discourse) are expected to be more challenging 

3 This group is not very numerous, so it does not undermine the overall 

prevalence of the SVO order.
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than internal ones (e.g., lexicon interacting with syntax). Notably, 
learners’ difficulties may often be  observed only in online tasks 
because integrating grammatical and discourse information in real-
time processing requires more cognitive resources.

The largest number of studies focusing on L2 processing of 
different word orders and relying on the Interface Hypothesis were 
conducted on Spanish (Lozano, 2006, 2014; Lozano and Mendikoetxea, 
2008, 2010; Dominguez and Arche, 2014). In online experiments, even 
advanced L2 learners were shown to have some vestigial difficulties 
with SV/VS orders. At the same time, corpus studies suggest that they 
understand the syntax-discourse aspects of VS structures, although 
they may have some problems with the grammatical representation of 
non-subject preverbal XPs in such sentences.

Another formal Second Language Acquisition (SLA) theory 
that may be relevant for our study is the Bottleneck Hypothesis 
(Slabakova, 2014). In the generative framework, syntax relies on 
universal principles, while morphology is highly idiosyncratic 
and language-specific. Accordingly, the Bottleneck Hypothesis 
predicts that mastering syntax is much easier than mastering 
morphology, which is the primary source of problems for 
L2 learners.

Successfully processing different word orders in Russian definitely 
depends on the knowledge of morphology, most notably, case 
morphology. And we know that L2 learners of Russian have problems 
with it both in production and in comprehension until the most 
advanced levels (Rubinstein, 1995a, 1995b; Cherepovskaia et al., 2021, 
2022). However, we must admit that based on the very few existing 
studies, so far it is impossible to tell whether L2 problems with 
non-canonical word orders in Russian are syntactic or morphological 
in nature and to what extent.

A general problem that is discussed in many functional 
approaches to SLA is the role of L1: it was confirmed to affect even 
advanced L2 learners, especially in the domain of discourse 
(Rutherford, 1983; Green et al., 2000; Han, 2000; Jung, 2004). Many 
studies of word order focus on cross-linguistic differences in the 
domain of verb subcategorization: which arguments are encoded as 
subjects or objects, how often a particular verb is used as transitive 
or intransitive (e.g., Frenck-Mestre and Pynte, 1997; Witzel 
et al., 2012).

Russian can provide a lot of interesting material to test the 
hypotheses outlined above and to establish the relative importance of 
different factors. However, this was done in only one study so far, 
which is also the only study assessing context effects on the L2 
processing of different word orders. Laleko (2022) analyzed the role 
of information structure and predicate-argument structure in the 
processing of canonical and non-canonical orders for three groups of 
participants: native speakers, heritage speakers (low and high 
proficiency) and adult learners of Russian.

The study involved assessing the acceptability of SV (O) and (O) 
VS sentences in different contexts, i.e., unlike most studies discussed 
above, it did not use online measures. Three types of predicates were 
used: transitive, unergative and unaccusative verbs [for unaccusative 
verbs, VS is the neutral word order, see also (Slioussar, 2011b)]. 
Contexts were such that target sentences either had a broad focus (all 
information was new), as in (4a), or a narrow subject focus, as in (4b). 
After each context sentence, two target sentences with different word 
orders were presented, as in (4c-d), and participants were asked to rate 
both of them on a 1 to 5 scale.

(4) a. Čto slučilos’?
‘What happened?’

b. Kto počinil velosiped?
‘Who fixed the bicycle?’

c. Papa počinil velosiped. (SVO).
dadNOM.SG fixed bicycleACC.SG.

d. Velosiped počinil papa. (OVS).
bicycleACC.SG fixed dadNOM.SG.

Heritage and L2 speakers gave (O) VS structures lower ratings 
than native speakers. With SV and VS orders, information structure 
did not play a role for non-native speakers, but heritage speakers in 
the higher proficiency group were sensitive to the distinction between 
unaccusative and unergative verbs, like native speakers. With 
transitive verbs, higher proficiency heritage speakers demonstrated a 
native-like contrast in their ratings of OVS sentences with broad and 
narrow focus. Presumably, a given object may be a stronger trigger to 
use a non-canonical order than given information associated with 
the verb.

1.4 The present study

The goal of the present study was to compare L1 and L2 online 
and offline processing of different word orders in Russian. Our L2 
participants were speakers of Mandarin Chinese. We chose SVO and 
OVS orders to have a canonical order and a non-canonical order with 
well-known information-structural properties and an inverted order 
of arguments, which is not characteristic for Chinese. Moreover, it was 
examined in several previous studies. In Experiment 1, target 
sentences were presented in isolation, while in Experiment 2, we used 
one-sentence contexts introducing one NP mentioned in the target 
sentence, like in several previous L1 studies (Kaiser and Trueswell, 
2004; Slioussar, 2011a; Gattei et al., 2021).

Contexts introducing the first NP in the target sentence created a 
‘given – new’ word order in it, which is characteristic for Russian, Chinese 
and many other languages with flexible word order (and, to a certain 
extent, to narrative texts universally). They can be viewed as appropriate. 
Contexts introducing the second NP created a ‘new – given’ word order 
in the target sentence and violated the information-structural 
requirements of OVS sentences (as we explained in section 1.1, SVO 
sentences are more flexible in this respect). They can be  viewed as 
inappropriate. We aimed to find out how the word order factor and the 
context factor interact in L2 processing compared to L1 processing — a 
question that has been addressed in very few previous studies (and none 
of them compared appropriate and inappropriate contexts). This question 
was addressed in Experiment 2, while Experiment 1 examining the word 
order factor without the context factor can be seen as ancillary.

In both experiments, we measured word-by-word reading times 
to investigate online processing. After every sentence, we  asked 
questions revealing whether readers interpreted it correctly, i.e., 
understood its predicate-argument structure. Finally, we also asked 
native speakers to evaluate how naturally target sentences sound on a 
1 to 5 scale, tapping into their offline sensitivity to contextual 
requirements. Unlike Laleko (2022), we did not use this task with L2 
participants (in her study, they were not sensitive to information-
structural requirements of different word orders, only advanced 
heritage speakers were).
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2 Experiment 1

In this experiment, our goal was to compare how native Russian 
speakers and Chinese learners process Russian sentences with 
different word orders (canonical SVO and inverted OVS) out of 
context and how native speakers evaluate them.

2.1 Participants

Two groups volunteered to take part in the study. The L1 group 
included 40 native Russian speakers (31 females) aged 18–43 (mean 
age 28.8). The L2 group consisted of 39 speakers of Mandarin Chinese 
(24 females) aged 18–35 (mean age 22.0). The experiment was carried 
out in accordance with the Declaration of Helsinki and existing 
Russian and international regulations concerning ethics in research. 
All participants provided informed consent. They received no 
financial reward for their participation.

All Chinese participants were students at Saint Petersburg State 
University in Russia and at the Belarusian State University in Belarus.4 
They studied Russian at the Language testing center and at the Faculty 
of Philology of Saint Petersburg State University, and at the preparatory 
department of Belarusian State University. In total, 17 students were 
involved in different preparatory programs, 14 were in their first or 
second year of undergraduate studies, and 8 were in their third year. 
Twenty-three students had been living in Russia or Belarus for less 
than 1 year, 16 — for less than 2 years. When asked about their 
proficiency level in the Russian language, 19 people indicated the basic 
level (A2), 20 people — the lower intermediate, or the first certification 
level (B1). When asked about their proficiency in other foreign 
languages, all participants mentioned that they had studied English. 
Having more participants would be optimal, but the L2 groups we had 
access to (with a certain L1, a certain proficiency level etc.) were 
limited, unfortunately.

2.2 Materials

We constructed 16 sets of target sentences. Every set included two 
sentences that were identical except for the word order (SVO or OVS). 
Examples are given in (5a-b). We avoided object experiencer psych 
verbs or other constructions in which non-canonical orders may 
be more frequent than the canonical one (these verbs were discussed 
in the section 1.2). Since all sentences in the experiment were 
presented to participants segment-by-segment, we indicate how they 
were divided into segments.

(5) а.  Russkij prepodavatel’ / slušaet / kitajskogo studenta/i smotrit v  
okno.
 RussianNOM.SG teacherNOM.SG / listens / ChineseACC.SG student 
ACC.SG / and looks in window.

4 The teaching at the Belarusian State University is in Russian, and the absolute 

majority of people in Minsk where it is located also speak Russian as their native 

language. The Belarusian language is more widespread in other places in 

Belarus.

b.  Kitajskogo studenta / slušaet / russkij prepodavatel’ /i smotrit v  
okno.
 ChineseACC.SG studentACC.SG / listens / RussianNOM.SG teacherNOM.SG 
/ and looks in window.
‘ A / the Russian teacher is listening to a / the Chinese student 
and looking out the window.’

Thus, each sentence consisted of the following four segments:

 • a subject NP (an animate noun in nominative singular with a 
preposed adjective);

 • an object NP (an animate noun in accusative singular with a 
preposed adjective);

 • a transitive verb in the present or past tense;
 • the final segment (a second coordinated VP, a PP depending on 

the first verb etc.).

As we mentioned in the introduction, animacy may affect word 
order in the absence of information-structural differences. Therefore, 
subject and object NPs were balanced with respect to the animacy 
scale (both denoted either humans or animals). We  chose only 
animate nouns to avoid forms with case syncretism (in most inanimate 
nouns, accusative forms coincide with nominative ones). The 
segments containing the object and the subject, which were crucial for 
our study, always consisted of two words. This was done to make 
reading time differences more pronounced. The final segment was 
introduced so that subject and object segments were not sentence-final.

We made sure that in all target sentences, it was impossible to 
guess grammatical roles of the NPs based on the semantics alone. For 
example, if (5a-b) are considered, both the teacher can look at the 
student and vice versa. Therefore, participants had to rely on case 
information to interpret these sentences correctly. To assess their 
interpretation accuracy, we constructed two questions for each target 
sentence set directed at the subject and at the object, like in (6a-b). All 
questions contained only a question word and a verb — we did not 
want to give our participants any further hints or to confuse them any 
further by adding any NPs.

(6) а. Kto slušaet?
whoNOM.SG listens.
‘Who is listening?’

b. Kogo slušajut?
whomACC.SG listen.
‘Who is being listened to?’5

Rather than giving participants a choice of two answers, as it is 
usually done, we provided them with a window to type in their 
answer. This made the task more difficult for the L2 group, but 
we  wanted to avoid guessing. The instructions before the 
experiment specified that brief answers (only the noun) were 
acceptable. Every participant saw an equal number of target 

5 The verb is in the 3rd person plural form that can be used when the subject 

remains unspecified. It was important for us that in the question about the 

subject, the wh-word is in nominative, and in the question about the object, 

it is in accusative, and both questions do not contain any other NPs.
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sentences in the two experimental conditions (SVO and OVS) with 
an equal number of subject and object questions.

Thus, every participant read 16 target sentences in one of the two 
conditions. We also constructed 10 filler sentences that were more 
syntactically diverse than target sentences to distract participants’ 
attention from the experimental manipulation. Two examples are 
given in (7a-b). The questions for the fillers were directed at the PPs 
with a temporal or locative meaning. Filler sentences and questions 
were the same for every participant.

(7) а. K našemu deduške redko prixodjat raznye gosti.
 to ourDAT.SG grandfatherDAT.SG rarely come variousNOM.PL 
guestsNOM.PL.

b. Bednyj xudožnik uexal iz Peterburga v pjatnicu večerom.
 poorNOM.SG artistNOM.SG left from PetersburgGEN.SG on 
FridayACC.SG at-night.

When constructing target and filler sentences, we  selected 
vocabulary and grammatical features in accordance with the lexical 
minima and state standards for Russian as a foreign language. 
We made sure that they did not exceed the basic level according to the 
Russian State Testing System. Additionally, all sentences were checked 
on the online platform Textometr.6 They were generally assessed as 
being at the A1 level (elementary), and the A2 lexical list covered 87% 
of the vocabulary.

2.3 Procedure

The experiment was run on the web-based platform PCIbex.farm. 
Data were collected in the presence of the experimenter or the Russian 
teacher of the L2 participants. We  created two versions of the 
experiment for the L1 and L2 groups. In both groups, we measured 
sentence reading times and question answering accuracy. After that, 
the L1 group received a second task (evaluating target and filler 
sentences on a scale), while the L2 group was asked to fill in a 
questionnaire (about their native and foreign languages, and about 
their Russian studies in particular). For the L2 group, the experimental 
instructions and the questionnaire were translated into Chinese and 
checked by a native Chinese speaker.

To measure reading times, we used the moving window self-paced 
reading task (Just et  al., 1982). Each trial began with a screen 
presenting a sentence, in which the words were masked by dashes, 
while spaces and punctuation remained intact. Each time the 
participant pressed the space bar, a segment was revealed, the previous 
segment was re-masked, and RTs were measured. After each sentence, 
a question and a window to type in the answer appeared. Participants 
were instructed to read at their natural pace. Two practice items were 
presented before the beginning of the experiment (in particular, 
we made sure that L2 readers understood the questions by giving 
them feedback).

In the second part of the experiment, L1 participants were asked 
to evaluate a number of sentences on the 1 to 5 scale, where 5 
indicated a sentence that sounded fully natural in Russian, and 1 

6 https://textometr.ru/

indicated a sentence that sounded completely unnatural. 
We included all target sentences from the first part in this task, as 
well as four filler sentences in which we modified the word order in 
a way that is not characteristic for Russian (although grammatical). 
We were interested to find out whether L1 participants subjectively 
perceive non-canonical word orders as sounding less natural than 
canonical ones in zero context. Sentences were shown on the screen 
one by one (unmasked). Before the main session, two practice items 
were presented.

2.4 Analysis

We analyzed participants’ reading times, question answering 
accuracy and sentence ratings (in the L1 group). We did not analyze 
response times (these data were too noisy because our participants 
had to type their answers). Data from the two groups were 
analyzed separately.

During the preliminary data processing in the L1 group, RTs that 
exceeded a threshold of 2.5 standard deviations, by segment and by 
condition, were excluded as outliers (Ratcliff, 1993). In total, this led 
to the exclusion of 4.8% of the data. There was no filtering based on 
accuracy since all participants performed well, providing over 86% 
correct responses.

In the L2 group, the task appeared to be too difficult for many 
participants, as we could judge from their low accuracy. To have an 
exclusion criterion independent from our experimental manipulations, 
we discarded data from participants who scored below 60% correct on 
questions to filler sentences. As a result, data from 26 out of 39 
participants were included in the final analysis. Subsequently, 5.0% of 
the RTs were excluded because they exceeded a threshold of 2.5 
standard deviations, by segment and by condition.

The statistical analysis was done in the R programming 
environment.7 We  modeled RT data with a mixed-effects 
regression using the lmer function from the lme4 package, 
accuracy data with a mixed-effects logistic regression using the 
glmer function from the lme4 package, and sentence rating data 
with a mixed-effects ordinal regression using the glmer function 
from the lme4 package (Bates et al., 2015). To obtain the p values 
from the t values given by the model, we  used the lmerTest 
package (Kuznetsova et al., 2015). Random intercepts and random 
slopes by a participant and by an item were included in 
the models.

In the analysis of sentence ratings, word order (SVO or OVS) 
was the only fixed effect. In the analysis of RTs, we added segment 
length. Some NPs and verbs that we  used were longer than the 
others, so it was significant in most comparisons, as expected. But 
this variation could have been covered by random effects, so this 
factor was not interesting to us per se. The reason to include it was 
that some accusative singular forms of nouns and adjectives are one 
letter longer than nominative forms, and we wanted to make sure 
that if there are any differences between the two experimental 
conditions, they cannot be  reduced to that. In the analysis of 
answering accuracy, we used the word order factor and two factors 

7 www.r-project.org
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capturing to which NP the question was directed: to the subject or 
the object (NP role) and to the first or the third segment (NP 
position). A preliminary examination of the data from the L2 group 
suggested that the later factor may be important, and the subsequent 
statistical analysis confirmed that.

2.5 Results

2.5.1 L1 group: reading times
Average reading times in different conditions are presented in 

Figure  1. No significant differences between the two word orders 
were found.8

2.5.2 L1 group: question answering accuracy
The average proportion of correct answers by condition is 

presented in Table 1. Out of three factors we analyzed, the word order 
proved to be significant. Overall, L1 participants performed very well, 
but made more errors with OVS sentences (β = −0.78, SE = 0.31, 
p = 0.013).

8 The length factor was significant in the first, second and fourth segments 

(β = 31.72, SE = 9.89, p = 0.005; β = 23.89, SE = 7.96, p = 0.009; β = 47.41, SE = 9.67, 

p < 0.001).

2.5.3 L1 group: sentence ratings
Average ratings of SVO and OVS sentences are presented in 

Table 2. The SVO order was rated significantly higher than the OVS 
one (β = −2.65, SE = 0.75, p < 0.001).

2.5.4 L2 group: reading times
Average reading times are presented in Figure  2. Significant 

differences between the two conditions were found in the first 
segment. The first NP is read faster when it is the subject (in SVO) 
than when it is the object (in OVS) (β = 726.80, SE = 290.77, p = 0.013).9

2.5.5 L2 group: question answering accuracy
The average proportion of correct responses by condition is given 

in Table 3. Two factors were significant: the word order and the NP 
position, while the NP role was not. It was easier for L2 participants 
to answer questions about SVO sentences (β = −0.56, SE = 0.21, 
p = 0.011) and about the first NP in the sentence (β = −0.92, SE = 0.22, 
p < 0.001). Maybe, this NP was better memorized. Another possibility 
was suggested by an anonymous reviewer. In Chinese, wh-phrases do 
not have a designated position in the beginning of the sentence, i.e., 
they stay in situ, so subject wh-phrases are preverbal, like NP subjects, 
while object wh-phrases follow the verb, like NP objects. Maybe, our 
participants sometimes treated all wh-words and all preverbal NPs as 

9 The length factor was significant in the second segment (β = 214.60, 

SE = 38.54, p < 0.001).

FIGURE 1

Experiment 1, L1 group: average reading times per segment (in ms) in different conditions.

TABLE 1 Experiment 1, L1 group: the proportion of correct answers in 
different conditions.

Word order NP role NP position Correct 
answers

SVO S 1 93%

SVO O 3 92%

OVS O 1 87%

OVS S 3 86%

TABLE 2 Experiment 1, L1 group: average ratings of sentences in different 
conditions.

Word order Rating

SVO 4.48

OVS 3.05
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TABLE 3 Experiment 1, L2 group: the proportion of correct answers in 
different conditions.

Word order NP role NP position Correct 
answers

SVO S 1 74%

SVO O 3 46%

OVS O 1 55%

OVS S 3 43%

subjects, which gave them a chance to respond correctly when neither 
of these assumptions was correct.

2.6 Discussion

The goal of this experiment was to examine how isolated sentences 
with different word orders are processed by native speakers of Russian 
and by learners of Russian as a foreign language. In online processing, 
the OVS order did not pose any significant difficulties for L1 readers, 
but interpretation accuracy for OVS sentences was slightly lower. This 
is expected given that sentences with non-canonical orders are 
widespread in Russian, although the canonical order is still by far the 
most frequent. However, word order alternations are regulated by 
information structure, so non-canonical orders have certain 
contextual requirements and are not used in isolation. 
We demonstrated that native speakers are sensitive to that when they 
evaluate how natural sentences with different orders sound to them.

The picture is different for L2 readers. In OVS sentences, they 
slow down on the first segment, when it becomes clear that they 
are dealing with a non-canonical word order. Their interpretation 
accuracy shows that online difficulties often result in the ultimate 
failure to construct a correct interpretation, in particular, to 
understand the predicate-argument structure of the sentence. 
The fact that L2 readers answer questions about the first NP in 

the sentence more accurately also stresses that processing several 
arguments and understanding their semantic roles is difficult for 
them. Difficulties associated with understanding wh-questions 
may aggravate the situation. To tease apart these factors, one may 
turn to a different experimental design, in which participants are 
asked to choose a picture that corresponds to a sentence rather 
than to answer wh-questions.

At the same time, let us note that we do not see any significant 
differences associated with case per se (it could be  the case that 
accusative NPs had longer RTs in any position or triggered more 
interpretation errors). L2 readers resemble L1 readers in this respect, 
but the similarity may be deceiving. For L1 readers, processing case 
information is too easy to produce any noticeable effects. For our L2 
group, it may be too difficult: maybe, we do not see any effects because 
they usually fail to do so, which is eventually reflected in their low 
question-answering accuracy. Further studies with more advanced L2 
participants are necessary to find a definitive answer.

Finally, let us note the following difference between L1 and L2 
groups. L2 participants take the longest to read the first segment, while 
RTs for the final segment, which reflect late stages of syntactic 
processing, are relatively short compared both to the first and the third 
segment. In contrast, L1 readers process NPs in the first and the third 
segments relatively fast and slow down on the last segment — 
presumably, to complete the syntactic representation of the sentence. 
Judging by their low accuracy, L2 participants often skip this step, 
being overloaded with syntactic processing, and, consequently, fail to 
arrive at the correct interpretation of the sentence.

3 Experiment 2

In this experiment, we aimed to compare how native Russian 
speakers and Chinese learners of Russian process sentences with 
different word orders (SVO and OVS) in the contexts satisfying or not 
satisfying their information-structural requirements. We also tested 
how native speakers evaluate them.

FIGURE 2

Experiment 1, L2 group: average reading times per segment (in ms) in different conditions.
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3.1 Participants

Like in Experiment 1, there were two groups of participants. The 
L1 group included 51 native Russian speakers (38 females) aged 17–47 
(mean age 27.0). The L2 group consisted of 44 speakers of Mandarin 
Chinese (27 females) aged 18–25 (mean age 21.4). The experiment 
was carried out in accordance with the Declaration of Helsinki and 
existing Russian and international regulations concerning ethics in 
research. All participants provided informed consent and volunteered 
to participate without any financial reward.

All Chinese participants studied Russian at the Language testing 
center or at the Faculty of Philology of Saint Petersburg State 
University. In total, 5 students were involved in preparatory programs, 
14 were in their first or second year of undergraduate studies, and 25 
were in their third year. Sixteen students had been living in Russia for 
less than 1 year, 15 — for less than 2 years, 13 — for less than 3 years. 
When asked about their proficiency level in the Russian language, 9 
students indicated the basic level (A2), and 35 people — the lower 
intermediate, or the first certification level (B1). Additionally, they all 
mentioned that they also studied English as a foreign language.

3.2 Materials

We took 16 target sentence sets from Experiment 1 (including 
questions) and constructed two one-sentence contexts for them. 
Context sentences always mentioned the subject or object from the 
target sentence. Examples are given in (8a-b) (in (9a-b), we repeat 
examples of target sentences given in (5a-b) above).

(8) а. Russkij prepodavatel’ / provodit / zanjatie v auditorii.
RussianNOM.SG teacherNOM.SG / conducts / lesson in classroom.
‘A Russian teacher is conducting a lesson in the classroom.’

b. Kitajskij student / prišel / na zanjatie v auditoriyu.
ChineseNOM.SG studentNOM.SG / came / to lesson in classroom.
‘A Chinese student came to a lesson in the classroom.’

(9) а.  Russkij prepodavatel’ / slušaet / kitajskogo studenta / 
i smotrit v okno.
 RussianNOM.SG teacherNOM.SG / listens / ChineseACC.SG 
studentACC.SG / and looks in window.

b.  Kitajskogo studenta / slušaet / russkij prepodavatel’ / 
i smotrit v okno.
 ChineseACC.SG studentACC.SG / listens / RussianNOM.SG 
teacherNOM.SG / and looks in window.
 ‘The Russian teacher is listening to the Chinese student and 
looking out the window.’

If we present (9a) after (8a) and (9b) after (8b), target sentences will 
start with a given NP followed by a new one (we will term this G-N 
contexts). This is characteristic for languages with a free word order, 
including Russian, so we can consider G-N contexts appropriate for the 
respective target sentences, or satisfying their information-structural 
requirements. If we present (9a) after (8b) and (9b) after (8a), target 
sentences will start with a new NP followed by a given one (N-G contexts). 
N-G contexts are infrequent in Russian and can be found only in special 
constructions like focus fronting. In our case, no focus fronting can 

be expected, so these contexts can be considered inappropriate, or not 
satisfying the information-structural requirements of target sentences. As 
we noted in the introduction, the canonical SVO order is compatible with 
a wider range of contexts, while other orders, like OVS, have much stricter 
context requirements. In this study, we  aim to find out whether 
participants are sensitive to N-G contexts in general and to the contextual 
requirements of different orders.

Context sentences satisfied the same requirements for vocabulary and 
grammar as target sentences did. The character from the target sentence 
was mentioned at the beginning or in the middle of the context sentence 
to give readers some time to accommodate this information. We used the 
same NP as in the target sentence (to leave no room for confusion) in the 
nominative singular form. This is a potential limitation of our study that 
can be addressed in further research: for L2 participants, it may be easier 
to read target sentences in which the given NP is in the same case as in the 
context sentence. Pairs of context sentences could be different in the 
beginning, but the end was always the same to avoid any effects in the 
following target sentence. We made sure that context sentences do not 
provide any hints on the distribution of grammatical roles in 
target sentences.

We also took 10 filler sentences with questions from Experiment 
1 and created context sentences for them. These context sentences did 
not vary and could be considered appropriate (G-N). In the second 
part of the experiment, in which L1 participants rated sentences, four 
filler sentences with a modified word order were used, like in 
Experiment 1. Since the word order changed, the context became N-G 
(inappropriate).

3.3 Procedure

The procedure was the same as in the Experiment 1.

3.4 Analysis

Like in Experiment 1, we analyzed participants’ reading times in 
target sentences (context sentence data were not included in the analysis), 
question answering accuracy and sentence ratings (in the L1 group). Data 
from the two groups were analyzed separately. During the preliminary 
data processing, we excluded 12 out of 44 L2 participants who gave less 
than 60% correct answers to the questions to filler sentences. In the L1 
group, all participants answered more than 85% questions correctly. Then 
RTs that exceeded a threshold of 2.5 standard deviations, by segment and 
by condition, were removed (3.7% of the data in the L1 group, 5.4% in the 
L2 group).

The statistical analysis was the same as in Experiment 1. In the 
analysis of RTs and ratings, two fixed effects were included: word order 
(SVO or OVS) and context (G-N or N-G). In the discussion section, 
we will come back to the question which context effects can be explained 
by its global and local properties (i.e., by its general (in)appropriateness or 
by givenness/newness of certain NPs).

As for answering accuracy, we should note that due to a technical 
issue, there was a problem with the design: questions related to the 
subject were always asked after sentences in a G-N context, while 
questions related to the object were asked after sentences in a N-G 
context. Thus, the NP role factor (subject or object) was coupled 

https://doi.org/10.3389/fpsyg.2024.1344366
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org


Slioussar and Harchevnik 10.3389/fpsyg.2024.1344366

Frontiers in Psychology 10 frontiersin.org

TABLE 5 Experiment 2, L1 group: average ratings of sentences in different 
conditions.

Context Word order Rating

G-N SVO 4.44

N-G SVO 3.84

G-N OVS 4.41

N-G OVS 3.06

with the context factor, and the word order factor was coupled with 
NP givenness. The NP position factor remained independent. Thus, 
we  can interpret the obtained results only with significant 
limitations, but will nevertheless propose an interpretation in the 
discussion section.

3.5 Results

3.5.1 L1 group: reading times
Average reading times in different conditions are presented in 

Figure 3. On the first segment, the context factor was significant: 
sentences in the G-N context were read faster (β = 181.79, SE = 30.61, 
p < 0.001). Of course, this effect may be explained, at least partially, by 
the fact that given NPs are read faster than new ones (especially given 
the fact that they were literally repeated). There were no significant 
differences between conditions on the second segment.10

On the third segment, the context factor was significant, and this 
was definitely due to NP givenness: given NPs in N-G contexts were 
read faster (β = −145.70, SE = 34.53, p < 0.001). The interaction 
between the two factors reached significance as well: OVS sentences 

10 The length factor was significant in the second, third and fourth segments 

(β = 9.46, SE = 4.30, p = 0.045; β = 28.51, SE = 5.76, p < 0.001; β = 34.15, SE = 4.05, 

p < 0.001).

in the N-G context were read slower than SVO ones (β = 106.49, 
SE = 48.94, p = 0.030). This cannot be explained by the local properties 
of NPs and is most probably due to the fact that OVS sentences have 
much stricter context requirements, and native speakers are sensitive 
to that. On the final segment, there was a significant interaction 
between the two factors, similar to that observed for the third segment 
(β = 168.85, SE = 83.20, p = 0.043). The effect of context was visible for 
OVS sentences, but not for SVO ones.

3.5.2 L1 group: question answering accuracy
The average proportion of correct answers by condition is presented 

in Table  4. L1 participants performed very well, and no differences 
reached significance, although certain tendencies can be seen.

3.5.3 L1 group: sentence ratings
Average ratings of sentences in different conditions are presented 

in Table 5. G-N contexts were rated significantly higher (β = −1.62, 

FIGURE 3

Experiment 2, L1 group: average reading times per segment (in ms) in different conditions.

TABLE 4 Experiment 2, L1 group: the proportion of correct answers in different conditions.

Context Word order NP role NP position NP givenness Correct answers

G-N SVO S 1 given 91%

N-G SVO O 3 given 88%

G-N OVS S 3 new 88%

N-G OVS O 1 new 86%
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SE = 0.21, p < 0.001). The interaction was also significant: like with the 
RT data, the effect of context was more pronounced for OVS sentences 
(β = −1.54, SE = 0.29, p < 0.001).

3.5.4 L2 group: reading times
Average reading times in different conditions are presented in 

Figure 4. The context factor was highly significant on the first segment, 
like for L1 participants. Given NPs in the G-N context were read much 
faster (β = 945.92, SE = 225.42, p < 0.001). The word order factor 
reached significance as well: SVO was easier (β = 389.94, SE = 230.35, 
p = 0.032).11

There were no significant differences between conditions on the 
second segment. On the third segment, the context factor was 
significant: given NPs in N-G contexts were read faster (β = −572.29, 
SE = 208.41, p = 0.006). This result was similar to the L1 group, but 
other patterns were not. The interaction between the context and word 
order factors reached significance: the effect of givenness was more 
pronounced for OVS sentences (β = −359.15, SE = 292.75, p = 0.041). 
Notably, L1 participants read OVS sentences in N-G contexts more 
slowly than SVO sentences, being sensitive to their stricter context 
requirements. We do not see this sensitivity in L2 readers who show 
the opposite pattern. No differences between conditions reached 
significance on the final segment.

3.5.5 L2 group: question answering accuracy
The average proportion of correct answers by condition is 

presented in Table 6 and summarized in Table 7. As we noted above, 
due to a technical issue, questions related to the subject were always 
asked after G-N sentences, while questions related to the object — 
after N-G sentences. Therefore, some factors were coupled, and 
we should try to tease them apart when interpreting the results.

11 The length factor was significant in the second and fourth segments 

(β = 133.91, SE = 24.44, p < 0.001; β = 70.90, SE = 22.04, p = 0.006).

The context type and NP role factors, which did not reach 
significance, could not cancel each other out because they were 
supposed to work in the same direction. The NP role did not affect 
answering accuracy in Experiment 1 or RTs in both experiments. The 
effects of context on RTs in the L2 group are mostly local. L2 
participants find given NPs easier to read (which was captured by the 
NP givenness factor in the current analysis), but are not sensitive to 
the global (in)appropriateness of the context.

3.6 Discussion

The goal of the second experiment was to compare how 
sentences with different word orders are processed by L1 and L2 
participants in different contexts: G-N and N-G. Similarly to 
Experiment 1, the word order factor significantly affected RTs and 
question-answering accuracy only in the L2 group. For L1 
participants, processing non-canonical orders was not 
particularly difficult.

The context factor played a major role both for L1 and for 
L2 participants. As we noted above, its effects can be explained 
locally (by the givenness of particular NPs) or globally (by the 
fact that G-N contexts are characteristic for Russian and can 
be  seen as appropriate, while N-G contexts are not). A 
slowdown associated with it was much larger on the first 
segment (on new NPs in the N-G context) than on the third 
segment (on new NPs in the G-N context) in both groups. 
We  can conclude that for all readers, both local and global 
aspects are important, although local ones play a larger role.12 
Sentence ratings in the L1 group can be affected only by the 

12 Most probably, they also affected accuracy in the L2 group, but their effects 

cannot be teased apart from the word order effects (in the L1 group, no factor 

reached significance in this task).

FIGURE 4

Experiment 2, L2 group: average reading times per segment (in ms) in different conditions.
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global (in)appropriateness of the context, and we can see that 
this factor was significant.

However, while the global RT picture is similar for L1 and L2 
participants, there are also some principled differences. For L1 readers, 
the effect of the inappropriate N-G context is more pronounced for 
OVS orders. This is evident not only in RTs (given subjects following 
new objects are read almost as slowly as new NPs), but also in sentence 
ratings. This can be explained by more strict context requirements for 
non-canonical orders. L2 readers do not exhibit a similar subtle 
sensitivity to context.

Finally, let us note that NP position affected accuracy in the L2 
group, like in Experiment 1. It was easier to answer questions about 
the first NP in the sentence. Given that the overall accuracy was low, 
this supports the conclusion that L2 readers have problems with 
processing several arguments and understanding their semantic roles. 
Problems with understanding wh-questions could also contribute 
to this.

4 Conclusion

In this study, we compared how native speakers of Russian and 
speakers of Mandarin Chinese learning Russian as a foreign language 
process Russian sentences with different word orders in isolation 
(Experiment 1) and in context (Experiment 2). We chose SVO and 
OVS sentences for the comparison to have a canonical order and a 
non-canonical order with well-known information-structural 
properties and an inverted order of arguments, which is not 
characteristic for Chinese. One-sentence contexts introduced one NP 
mentioned in the target sentence, either the first or the second. Thus, 
in the former case, given information preceded new information in 
the target sentence, which is characteristic for Russian and many other 
languages, while in the latter case, the opposite was true. We used 
different measures to capture online and offline effects: word-by-word 
reading times, question-answering accuracy and sentence rating on a 
1 to 5 scale (for L1 participants).

In both experiments, RTs and question-answering accuracy data 
showed that non-canonical orders were difficult for L2 participants, but 
not for L1 participants (for them, the effects of this factor were small or 
absent altogether). However, L1 participants gave non-canonical orders 

lower ratings in isolation, presumably because in naturally occurring 
texts, they are used only in particular contexts. It would be interesting to 
find out to what extent these difficulties are universal for L2 processing, 
or native speakers of other languages in which subject-object inversion is 
possible, like in Russian, would not experience them. Further research 
may also focus on other non-canonical word orders. For example, would 
SOV be more difficult than SVO for L2 readers, or only changing the 
relative order of arguments creates substantial problems? How would 
SV(XP) vs. (XP)VS orders with intransitive verbs, like the ones examined 
by Laleko (2022), be processed?

As for the context factor in Experiment 2, some effects are 
universal for L1 and L2 processing: all participants read given NPs 
faster than new ones and preferred sentences with a ‘given – new’ 
word order. The latter may reflect the universal principles of narrative 
coherence — then L2 readers do not need to acquire this knowledge, 
they only need to apply it to a new language. However, unlike native 
speakers, they are not sensitive to more subtle contextual requirements 
of different word orders, in particular, to the fact that the canonical 
word order is acceptable in a much wider range of contexts, while 
non-canonical orders heavily depend on the appropriate context to 
sound natural. These results are interesting to compare with those by 
Laleko (2022) who found that L2 learners are not sensitive to 
information-structural requirements when asked to evaluate SV(O) 
and (O)VS sentences. Thus, although it might be easier for them to 
process ‘given – new’ orders, this does not necessarily crystallize into 
knowledge how different orders should be used.
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TABLE 6 Experiment 2, L2 group: the proportion of correct answers in different conditions.

Context Word order NP role NP position NP givenness Correct answers

G-N SVO S 1 given 80%

N-G SVO O 3 given 62%

G-N OVS S 3 new 37%

N-G OVS O 1 new 46%

TABLE 7 Experiment 2, L2 group: the proportion of correct answers depending on different factors.

Word order + NP givenness Context / NP role NP position

SVO  + given OVS  + new G-N +  S N-G  +  O 1 3

71% 42% 59% 54% 63% 50%

Two groups of factors significantly affected the results: the word order/givenness (β = −1.37, SE = 0.20, p < 0.001) and the NP position (β = −0.70, SE = 0.20, p < 0.001). In case of word order and 
givenness, both factors probably influenced the results working in the same direction and resulting in the most pronounced effect (the former was significant in Experiment 1 and for RT data 
in the current experiment, the latter was the main factor affecting RTs). The NP position factor that played a role in Experiment 1 remained significant, as expected.

https://doi.org/10.3389/fpsyg.2024.1344366
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://osf.io/9eust/?view_only=d5205d3a3b7644e595e4910470e4f095
https://osf.io/9eust/?view_only=d5205d3a3b7644e595e4910470e4f095


Slioussar and Harchevnik 10.3389/fpsyg.2024.1344366

Frontiers in Psychology 13 frontiersin.org

participants IF they provide written informed consent and IF the 
study is carried out in accordance with the Declaration of Helsinki and 
existing Russian and international regulations concerning ethics in 
research. The studies were conducted in accordance with the local 
legislation and institutional requirements. The participants provided 
their written informed consent to participate in this study.

Author contributions

NS: Conceptualization, Investigation, Project administration, 
Writing – original draft. MH: Data curation, Investigation, Writing – 
original draft.

Funding

The author(s) declare that financial support was received for the 
research, authorship, and/or publication of this article. The study was 

supported by the grant 75288744, 121050600033–7 from Saint 
Petersburg State University.

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the 
authors and do not necessarily represent those of their affiliated 
organizations, or those of the publisher, the editors and the 
reviewers. Any product that may be evaluated in this article, or 
claim that may be made by its manufacturer, is not guaranteed or 
endorsed by the publisher.

References
Bader, M., and Meng, M. (1999). Subject-object ambiguities in German embedded 

clauses: an across-the-board comparison. J. Psychol. Res. 28, 121–143. doi: 
10.1023/A:1023206208142

Bailyn, J. F. (1995). A configurational approach to Russian “free” word order. PhD 
Dissertation, Cornell University.

Bates, D., Maechler, M., Bolker, B., and Walker, S. (2015). lme4: linear mixed-effects 
models using Eigen and S4. R package version 1.1-8. Available at:http://CRAN.R-project.
org/package=lme4/ (Accessed September 15, 2023)

Bornkessel, I., Schlesewsky, M., and Friederici, A. D. (2003). Contextual information 
modulates initial processes of syntactic integration: the role of inter-versus 
intrasentential predictions. J. Exp. Psychol. Learn. Mem. Cogn. 29, 871–882. doi: 
10.1037/0278-7393.29.5.871

Burmester, J., Spalek, K., and Wartenburger, I. (2014). Context updating during 
sentence comprehension: the effect of aboutness topic. Brain Lang. 137, 62–76. doi: 
10.1016/j.bandl.2014.08.001

Callies, M. (2009). Information highlighting in advanced learner English. The syntax–
pragmatics interface in second language acquisition. Amsterdam: John Benjamins

Cherepovskaia, N., Reutova, E., and Slioussar, N. (2021). Becoming native-like for 
good or ill: online and offline processing of case forms in L2 Russian. Front. Psychol. 
12:652463. doi: 10.3389/fpsyg.2021.652463

Cherepovskaia, N., Slioussar, N., and Denissenko, A. (2022). Acquisition of the 
nominal case system in Russian as a second language. Second. Lang. Res. 38, 555–580. 
doi: 10.1177/0267658320988058

Clahsen, H., and Featherston, S. (1999). Antecedent priming at trace positions: 
evidence from German scrambling. J. Psychol.. Res. 28, 415–437. doi: 
10.1023/A:1023293132656

DeKeyser, R. M. (2005). What makes learning second language grammar difficult? A 
review of issues. Lang. Learn. 55, 1–25. doi: 10.1111/J.0023-8333.2005.00294.X

Dominguez, L., and Arche, M. J. (2014). Subject inversion in non-native Spanish. 
Lingua 145, 243–265. doi: 10.1016/J.LINGUA.2014.04.004

Dryer, M. (2005). Order of subject, object, and verb. The World Atlas of Language 
Structures. Available at:https://wals.info/chapter/81 (Accessed October 15, 2023).

Erdocia, K., Laka, I., Mestres-Misse, A., and Rodriguez-Fornells, A. (2009). Syntactic 
complexity and ambiguity resolution in a free word order language: behavioral and 
electrophysiological evidences from Basque. Brain Lang. 109, 1–17. doi: 10.1016/j.
bandl.2008.12.003

Frazier, L., and Flores d’Arcais, G. B. (1989). Filler-driven parsing: a study of gap-filling 
in Dutch. J. Mem. Lang. 28, 331–344. doi: 10.1016/0749-596X(89)90037-5

Frenck-Mestre, C., and Pynte, J. (1997). Syntactic ambiguity resolution while reading 
in second and native languages. Quarter. J. Exp. Psychol. Hum. Exp. Psychol. 50, 119–148. 
doi: 10.1080/027249897392251

Gao, Q. (2008). “Word order in mandarin: Reading and speaking” in Proceedings of 
the 20th north American conference on Chinese linguistics 2. eds. M. Chan and H. Kang 
(Columbus, OH: Ohio State University), 611–626.

Gattei, C. A., Dickey, M. W., Wainselboim, A. J., and París, L. (2015). The thematic 
hierarchy in sentence comprehension: a study on the interaction between verb class and 
word order in Spanish. Q. J. Exp. Psychol. 68, 1981–2007. doi: 
10.1080/17470218.2014.1000345

Gattei, C. A., París, L. A., and Shalom, D. E. (2021). Information structure and word 
order canonicity in the comprehension of Spanish texts: an eye-tracking study. Front. 
Psychol. 12:629724. doi: 10.3389/fpsyg.2021.629724

Gattei, C. A., Sevilla, Y., Tabullo, A., Wainselboim, A., París, L., and Shalom, D. (2017). 
Prominence in Spanish sentence comprehension: an eye-tracking study. Lang. Cogn. 
Neurosci. 33, 587–607. doi: 10.1080/23273798.2017

Gibson, E. (1998). Linguistic complexity: locality of syntactic dependencies. Cognition 
68, 1–76. doi: 10.1016/S0010-0277(98)00034-1

Green, C. F., Christopher, E. R., Lam, J., and Mei, K. (2000). The incidence and effects 
on coherence of marked themes in interlanguage texts: a corpus-based enquiry. Engl. 
Specif. Purp. 19, 99–113. doi: 10.1016/S0889-4906(98)00014-3

Han, Z. (2000). Persistence of the implicit influence of NL: the case of the 
pseudopassive. Appl. Linguis. 21, 78–105. doi: 10.1093/APPLIN/21.1.78

Hyönä, J., and Hujanen, H. (1997). Effects of case marking and word order on sentence 
parsing in Finnish: an eye fixation analysis. Q. J. Exp Psychol. 50, 841–858. doi: 
10.1080/713755738

Jung, E. H. (2004). Topic and subject prominence in interlanguage development. Lang. 
Learn. 54, 713–738. doi: 10.1111/J.1467-9922.2004.00284.X

Just, M. A., Carpenter, P. A., and Woolley, J. D. (1982). Paradigms and processes in 
reading comprehension. J. Exp. Psychol. Gen. 111, 228–238. doi: 
10.1037//0096-3445.111.2.228

Kaiser, E., and Trueswell, J. C. (2004). The role of discourse context in the processing 
of a flexible word-order language. Cognition 94, 113–147. doi: 10.1016/j.
cognition.2004.01.002

Kodzasov, S. V. (1996). “Kombinatornaja model’ frazovoj prosodii (in Russian, ‘A 
combinatorial model of phrasal prosody’)” in Prosodičeskiy stroj russkoj reči (in Russian, 
‘prosodic system of the Russian language’) Ed. T. Nikolaeva (Moscow: Institute of the 
Russian Language RAS), 85–123.

Kovtunova, I. I. (1976). Sovremennyj russkij jazyk. Porjadok slov i aktual’noe členenie 
predloženija (in Russian, ‘Modern Russian language. Word order and information 
structure’). Moscow: Prosveščenie.

Krylova, O.A. (1992). Kommunikativnyj sintaksis russkogo yazyka (in Russian, 
‘communicative syntax of the Russian language’). Moscow: Russian University of 
Friendship of Peoples Publishing House.

Kuznetsova, A., Brockhoff, P. B., and Christensen, R. H. B. (2015). lmerTest: tests in 
linear mixed effects models. R package version 2.0-25. Available at:http://CRAN.Rproject.
org/package=lmerTest (Accessed September 15, 2023).

Laleko, O. (2022). Word order and information structure in heritage and L2 Russian: 
focus and unaccusativity effects in subject inversion. Int. J. Bilingualism 26, 749–766. 
doi: 10.1177/13670069211063674

https://doi.org/10.3389/fpsyg.2024.1344366
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1023/A:1023206208142
http://CRAN.R-project.org/package=lme4/
http://CRAN.R-project.org/package=lme4/
https://doi.org/10.1037/0278-7393.29.5.871
https://doi.org/10.1016/j.bandl.2014.08.001
https://doi.org/10.3389/fpsyg.2021.652463
https://doi.org/10.1177/0267658320988058
https://doi.org/10.1023/A:1023293132656
https://doi.org/10.1111/J.0023-8333.2005.00294.X
https://doi.org/10.1016/J.LINGUA.2014.04.004
https://wals.info/chapter/81
https://doi.org/10.1016/j.bandl.2008.12.003
https://doi.org/10.1016/j.bandl.2008.12.003
https://doi.org/10.1016/0749-596X(89)90037-5
https://doi.org/10.1080/027249897392251
https://doi.org/10.1080/17470218.2014.1000345
https://doi.org/10.3389/fpsyg.2021.629724
https://doi.org/10.1080/23273798.2017
https://doi.org/10.1016/S0010-0277(98)00034-1
https://doi.org/10.1016/S0889-4906(98)00014-3
https://doi.org/10.1093/APPLIN/21.1.78
https://doi.org/10.1080/713755738
https://doi.org/10.1111/J.1467-9922.2004.00284.X
https://doi.org/10.1037//0096-3445.111.2.228
https://doi.org/10.1016/j.cognition.2004.01.002
https://doi.org/10.1016/j.cognition.2004.01.002
http://CRAN.Rproject.org/package=lmerTest
http://CRAN.Rproject.org/package=lmerTest
https://doi.org/10.1177/13670069211063674


Slioussar and Harchevnik 10.3389/fpsyg.2024.1344366

Frontiers in Psychology 14 frontiersin.org

Li, C., and Thompson, S. (1974). An explanation of word order change: SVO > SOV. 
Found. Lang. 12, 201–214.

Lozano, C. (2006). Focus and split intransitivity: the acquisition of word order alternations 
in non-native Spanish. Second. Lang. Res. 22, 145–187. doi: 10.1191/0267658306sr264oa

Lozano, C. (2014). “Word order in second language Spanish,” in The Handbook of 
Spanish Second Language Acquisition. Ed. K. L. Geeslin. Hoboken, NJ: John Wiley & 
Sons. 287–310.

Lozano, C., and Mendikoetxea, A. (2008). “Postverbal subjects at the interfaces in 
Spanish and Italian learners of L2 English: A corpus analysis,” in Linking up contrastive 
and learner corpus research. Eds. G. Gilquin, S. Papp and M. B. Díez-Bedmar (Leiden: 
Brill), 83–125.

Lozano, C., and Mendikoetxea, A. (2010). Interface conditions on postverbal subjects: 
a corpus study of L2 English. Biling. Lang. Congn. 13, 475–497. doi: 10.1017/
S1366728909990538

Miyamoto, E., and Takahashi, S. (2000). Effects of word-order variation on on-line 
sentence processing in Japanese. J. Psychol. Res. 29, 511–529.

Ratcliff, R. (1993). Methods for dealing with reaction time outliers. Psychol. Bull. 114, 
510–532. doi: 10.1037/0033-2909.114.3.510

Rubinstein, G. (1995a). On acquisition of Russian cases by American classroom learners. 
IRAL Int. Rev. Appl. Linguist Lang. Teach. 33, 10–34. doi: 10.1515/iral.1995.33.1.9

Rubinstein, G. (1995b). On case errors made in oral speech by American learners of 
Russian. Slav. East Eur. J. 39, 408–429. doi: 10.2307/308241

Rutherford, W. (1983). “Language typology and language transfer” in Language 
transfer in language learning. eds. S. M. Gass and L. Selinker (Rowley, MA: Newbury 
House), 358–370.

Schumacher, P. B., and Hung, Y.-C. (2012). Positional influences on information 
packaging: insights from topological fields in German. J. Mem. Lang. 67, 295–310. doi: 
10.1016/j.jml.2012.05.006

Sekerina, I. A. (1999). The scrambling complexity hypothesis and processing of split 
scrambling constructions in Russian. J. Slav. Linguist. 7, 265–304.

Sekerina, I. A. (2003). “Scrambling and processing: dependencies, complexity and 
constraints” in Word order and scrambling. ed. S. Karimi (Oxford: Blackwell), 301–324.

Sirotinina, O. B. (1965). Porjadok slov v russkom jazyke (in Russian, ‘word order in the 
Russian language’). Saratov: Saratov State University Press.

Slabakova, R. (2014). The bottleneck of second language acquisition. Foreign Lang. 
Teach. Res 46, 543–559.

Slioussar, N. (2007). Grammar and information structure. A study with reference to 
Russian. Doctoral dissertation, University of Utrecht.

Slioussar, N. (2011a). Processing of a free order language: the role of syntax and 
context. J. Psycholinguist. Res. 40, 291–306. doi: 10.1007/s10936-011-9171-5

Slioussar, N. (2011b). Russian and the EPP requirement in the tense domain. Lingua 
121, 2048–2068. doi: 10.1016/j.lingua.2011.07.009

Slioussar, N., and Makarchuk, I. (2022). SOV in Russian: a corpus study. J. Slavic 
Linguist. 30, 1–14.

Sorace, A. (2011). Pinning down the concept of “interface” in bilingualism. Linguist. 
Approach. Biling. 1, 1–33. doi: 10.1075/LAB.1.1.01SOR

Sorace, A. (2012). Pinning down the concept of “interface” in bilingualism: a 
reply to peer commentaries. Linguist. Approach. Biling. 2, 209–217. doi: 10.1075/
LAB.2.2.04SOR

Sorace, A., and Serratrice, L. (2009). Internal and external interfaces in bilingual 
language development: beyond structural overlap. Int. J. Biling. 13, 195–210. doi: 
10.1177/1367006909339810

Stojanovic, D. (1999). Parsing and acquisition: Evidence from Serbo-Croatian. 
Doctoral dissertation, University of Ottawa.

Sun, C. (2006). Chinese: A linguistic introduction. Cambridge: Cambridge 
University Press.

Sun, C., and Givón, T. (1985). On the so-called SOV word order in mandarin 
Chinese: a quantified text study and its implications. Language 61, 329–351. doi: 
10.2307/414148

Titov, E. (2017). The canonical order of Russian objects. Linguist. Inquiry 48, 427–457. 
doi: 10.1162/ling_a_00249

Titov, E. (2020). Optionality of movement. Syntax 23, 347–374. doi: 10.1111/
synt.12202

Vasishth, S. (2002). Working memory in sentence comprehension: Processing Hindi 
Center Embeddings. Doctoral dissertation, Ohio State University.

Vihman, V. A., and Nelson, D. (2019). Effects of animacy in grammar and cognition. 
Open Linguistics 5, 260–267. doi: 10.1515/opli-2019-0015

Witzel, J., Witzel, N., and Nicol, J. (2012). Deeper than shallow: evidence for structure 
based parsing biases in second-language sentence processing. Appl. Psycholinguist. 33, 
419–456. doi: 10.1017/S0142716411000427

Yanko, T. E. (2001). Kommunikativnye strategii russkoj rechi (in Russian, 
‘communicative strategies in Russian speech’). Moscow: Yazyki slavyanskoj kul'tury.

https://doi.org/10.3389/fpsyg.2024.1344366
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1191/0267658306sr264oa
https://doi.org/10.1017/S1366728909990538
https://doi.org/10.1017/S1366728909990538
https://doi.org/10.1037/0033-2909.114.3.510
https://doi.org/10.1515/iral.1995.33.1.9
https://doi.org/10.2307/308241
https://doi.org/10.1016/j.jml.2012.05.006
https://doi.org/10.1007/s10936-011-9171-5
https://doi.org/10.1016/j.lingua.2011.07.009
https://doi.org/10.1075/LAB.1.1.01SOR
https://doi.org/10.1075/LAB.2.2.04SOR
https://doi.org/10.1075/LAB.2.2.04SOR
https://doi.org/10.1177/1367006909339810
https://doi.org/10.2307/414148
https://doi.org/10.1162/ling_a_00249
https://doi.org/10.1111/synt.12202
https://doi.org/10.1111/synt.12202
https://doi.org/10.1515/opli-2019-0015
https://doi.org/10.1017/S0142716411000427

	Word order and context in sentence processing: evidence from L1 and L2 Russian
	1 Introduction
	1.1 Word order in Russian and in Mandarin Chinese
	1.2 L1 processing of sentences with different word orders
	1.3 L2 processing of sentences with different word orders
	1.4 The present study

	2 Experiment 1
	2.1 Participants
	2.2 Materials
	2.3 Procedure
	2.4 Analysis
	2.5 Results
	2.5.1 L1 group: reading times
	2.5.2 L1 group: question answering accuracy
	2.5.3 L1 group: sentence ratings
	2.5.4 L2 group: reading times
	2.5.5 L2 group: question answering accuracy
	2.6 Discussion

	3 Experiment 2
	3.1 Participants
	3.2 Materials
	3.3 Procedure
	3.4 Analysis
	3.5 Results
	3.5.1 L1 group: reading times
	3.5.2 L1 group: question answering accuracy
	3.5.3 L1 group: sentence ratings
	3.5.4 L2 group: reading times
	3.5.5 L2 group: question answering accuracy
	3.6 Discussion

	4 Conclusion
	Data availability statement
	Ethics statement
	Author contributions

	References

