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The Fifth Saint Petersburg Winter Workshop 
on Experimental Studies of Speech and Language (Night Whites 2019) 

 
The Fifth Saint Petersburg Winter Workshop on Experimental Studies of Speech and Language 
(Night Whites 2019) will be hosted by Saint Petersburg State University, Russia, on December 16-
17, 2019. The talks will focus on topics broadly defined as experimental studies of human 
language. The keynote lectures at the workshop will be given by: 

• Anna Borghi, Sapienza University of Rome, Italy 

• Silvia Gennari, University of York, UK 

• Jukka Hyönä, University of Turku, Finland 

• Martin Pickering, University of Edinburgh, UK 

• Mikko Sams, Aalto University, Finland 

As can be seen from the programme, this workshop is bringing together researchers working on 
language for an event that transcends disciplinary boundaries to give a snapshot of the current 
state-of-the-art in this diverse field and encourage new contacts, ideas and collaborations. 
We wish to thank the Faculty of Liberal Arts and Sciences and the Laboratory of Behavioural 
Neurodynamics at Saint Petersburg State University (grant 14.W03.31.0010) for their hospitality in 
hosting and sponsoring this event. 
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Abstract concepts: an example of how language enhances cognition 

Anna M. Borghi 

Sapienza University of Rome, Italy; Institute of Cognitive Sciences and Technologies, Italian 
National Research Council, Rome, Italy 

The ability to use abstract concepts is one of the most complex and sophisticated capabilities 
humans possess. In the last years the debate on how abstract concepts, such as “freedom” and 
“happiness”, are represented, is becoming increasingly lively. One of the most important novelties 
is represented by the emergence and consolidation of multiple representation views, according to 
which not only sensorimotor but also other kinds of experiences ground abstract concepts. 
Another important novelty is the growing interest for the investigation of subkinds of abstract 
concepts, e.g. emotions, numerical, spatial and temporal concepts, mental states concepts, etc., 
and their different representation.  
During the talk I will illustrate a multiple representation view, the Word as Social Tools (WAT) 
proposal, according to which linguistic and sexperience is more crucial for abstract than for 
concrete concepts acquisition and representation. I will focus on the main claims of the WAT 
proposal and substantiate them in light of recent behavioral and neural evidence, obtained in our 
lab and in our labs. I will focus on the role that inner speech can play in supporting our thought 
processes, in particular when abstract concepts are involved, and will discuss different 
mechanisms that might subtend the processing of different kinds of abstract concepts.  
I will conclude that studies on abstract concepts can help us understand how both external 
language and inner language support, shape and enhance cognition.  

December 17, 9:30-10:40   
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Common competitive mechanisms in sentence production and comprehension 

Silvia Gennari 

University of York, UK 

Which cognitive processes are common to sentence production and comprehension? Although 
lexical-conceptual knowledge is likely shared across tasks, the nature of the shared mechanisms 
remains controversial. In this talk, I explore the possibility that sentence production and 
comprehension share competitive mechanisms in determining who is doing what to whom. I will 
discuss several studies examining the processing of complex referential expressions such as “the 
man that the woman is hugging” using a variety of approaches (cross-linguistic comparisons, 
individual differences and eye-tracking). The studies manipulate the animacy and the conceptual 
similarity between the entities named in the phrase. Together, the results suggest shared 
competitive inhibitory mechanisms in phrase and verb comprehension and production, but also 
some production-specific processes. Implications for the relationship between production and 
comprehension are discussed. 

December 16, 17:20-18:30 
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Recognition of compound words during reading 

Jukka Hyönä 

Department of Psychology, University of Turku, Finland 

Compound words are formed by attaching two existing lexemes to make a new word. In many 
languages (e.g., German, Russian, Swedish) word compounding is a highly productive. In Finnish, 
over 60% of all words in the dictionary are compound words; in Chinese more than 70% of words 
are compound words. Thus, in order to understand how written words are identified, it is of 
importance to study the mental processes underlying compound word recognition. In my talk, I 
review studies of compound word recognition during sentence reading, particularly in Finnish and 
Chinese. The primary method in those studies has been the registration of readers’ eye fixation 
patterns. One of the key issues has been to determine the extent to which compound words are 
recognized via their individual constituents versus as holistic units. The research in alphabetic 
languages appears to converge on the conclusion that both the morphological recognition route 
and the whole-word route are simultaneously active in compound word processing. The picture 
that begins to emerge for the logographic language of Chinese is one where the holistic route 
prevails. The pattern of results may be explained by the visual acuity principle (Bertram & Hyönä, 
2003), according to which readers process in parallel all information that is available in their foveal 
vision. Short compound words in alphabetic languages and all Chinese compound words fit in the 
foveal and may thus be processed holistically, whereas long compound words need to be 
recognized via their constituents. I review evidence in support of this view. 

December 16, 9:30-10:40 
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Understanding dialogue: Language use and social interaction 

Martin Pickering  

University of Edinburgh, UK 
We present a theory of dialogue as a form of cooperative joint activity. Dialogue is treated as a 
system involving two interlocutors and a shared workspace that contains their contributions and 
relevant non-linguistic context. The interlocutors construct shared plans and use them to “post” 
contributions to the workspace, to comprehend joint contributions, and to distribute control of 
the dialogue between them. A fundamental part of this process is to simulate their partner’s 
contributions and to use it to predict the upcoming state of the shared workspace. As a 
consequence, they align their linguistic representations and their representations of the situation 
and of the “games” underlying successful communication. The shared workspace is a highly 
limited resource, and the interlocutors use their aligned representations to say just enough and to 
speak in good time. We end by applying the account beyond the “minimal dyad” to augmented 
dialogue, multi-party dialogue, and monologue. 
December 17, 14:05-15:15   
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Brain activity during listening and lip-reading natural narratives 

Mikko Sams  

Aalto University, Finland 

One way of describing my research at present stage would be “a study of neural and bodily 
mechanisms of socially constructed reality”. I will give examples of our “naturalistic” neuroscience 
approach, in which we quantify similarity of brain activity of several subjects on the basis of fMRI 
measurements. I will then talk of our recent studies where we have shown how perspective taking 
influences perception and neural processing, and how emotions are coded in the brain. Before 
going to conclusions, I will finalize my talk by demonstrating similarities and differences in neural 
processing of the identical narrative, when it is listened to, read and lipread. 

December 17, 17:10-18:20 
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Rapid automatic syntactic parsing and integration of extralinguistic information 
into morphosyntactic analysis: ERP evidence 

Alexeeva M.1, Myachykov A.1,2, Bermudez Margaretto B.3, Shtyrov Y.1,3,4 

1Institute for Cognitive Neuroscience, HSE, Moscow, Russia; 2Northumbria University, Newcastle, 
UK; 3Centre of Functionally Integrated Neuroscience, Aarhus University, Aarhus, Denmark; 
4Laboratory of Behavioural Neurodynamics, Saint Petersburg State University, Russia 

During verbal communication, we are faced not only with linguistic information per se (lexemes, 
syntax etc) but also extralinguistic one, such as voice quality. How the latter is integrated into 
online parsing of speech is particularly poorly understood. To test if extralinguistic information is 
employed in syntactic processing, we recorded, in a non-attend passive design with visual 
distraction, ERPs to spoken Russian pronoun-verb phrases (e.g., ‘she/he/I walked’) that either 
agreed or mismatched in subject-verb gender marking and were pronounced by either male or 
female voice producing (in)congruency effects in the first-person (I walked) condition. Three 
pronouns and ten different verbs were used. ERPs were analyzed using rmANOVAs and cluster-
based permutation statistics. Results revealed both early and late syntax-processing indexes, 
including ELAN and N400 components for those first-person phrases where the speaker voice 
mismatched the grammatical gender (I walked[masc] in male/female voice) suggesting a high 
degree of automaticity of extralinguistic integration during syntax processing. Furthermore, we 
used the same critical verbs presented in isolation as a baseline condition. The largest ELAN 
response was obtained for isolated verbs, followed by incongruent phrases. This suggests that 
ELAN does not reflect an error-detection response for syntactic incongruences but rather a 
reduced early negativity for expected affixes, due to prediction or pre-activation as a result of 
associative links formed during previous experience. In sum, our results speak in favor of rapid 
automatic syntactic processing that may be underpinned by links between related 
words/morphemes, and relies on both linguistic and extralinguistic information in the auditory 
input. 

Session 1 (December 16, 11:00-12:20)  
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Brain correlates of ultra-fast acquisition of novel word-forms in spoken and 
written language 

Bermúdez-Margaretto B.1, Kimppa L.2, Cuetos F.3, Shtyrov Y.1,4,5 

1Institute for Cognitive Neuroscience, HSE, Moscow, Russia; 2University of Helsinki, Finland; 
3University of Oviedo, Spain; 4Aarhus University, Denmark; 5Laboratory of Behavioural 
Neurodynamics, Saint Petersburg State University, Russia 

Short exposure to novel spoken vocabulary has been consistently found to cause changes in early 
brain responses, considered as a neural marker of memory-trace formation for new words in the 
brain. Findings in visual domain, however, are inconsistent with these results since orthographic 
training has been mostly found to modulate late brain responses. To address this discrepancy, we 
ran two ERP studies testing the effect of short linguistic training (less than 30 min.) in spoken and 
visual domains. In study 1 (n=18), EEG signals were recorded during auditory exposure to novel 
word-forms, whereas in Study 2 (n=26), subjects were presented with novel written word-forms; 
both paradigms required subjects’ active attention on the linguistic input. Cluster-based random 
permutation analyses were implemented in both studies to test on-line effects of training by 
comparing ERP responses collected in the beginning vs. end of the learning session. Results of 
Study 1 showed that auditory exposure to novel words caused an enhancement of frontal 
negative responses around ~150 ms after stimulus disambiguation point, in agreement with 
previous findings. Moreover, this learning-related neural dynamics was expedited by the presence 
of semantic reference during training, suggesting the involvement of lexico-semantic processes in 
this response pattern. A similarly early effect was found during visual training in Study 2, with the 
increase of a frontal positivity for novel words around ~190 ms post-stimulus onset. Taken 
together, results from both studies suggest the existence of a cross-modal, early neural 
mechanism for the rapid build-up of phonological and orthographic memory traces. 

Session 1 (December 16, 11:00-12:20) 
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Morphological skills of Finnish elementary school children with DLD 

Bertram R., Kautto A., Mainela-Arnold E.  

Department of Psychology and Speech-Language Pathology, University of Turku, Turku, Finland 

The current study focuses on morphological skills of children with developmental language 
disorder (DLD). Finnish language users have to rely on these skills frequently, as Finnish is a 
morphologically very productive language. In English, children with DLD have shown to have 
difficulties in producing complex word forms in both verbal and nominal inflectional morphology. 
Their deficits show in areas such as past tense formation (Leonard et al., 1992; van der Lely & 
Ullman, 2001), agreement (Gopnik & Crago, 1991; Rothweiler & Clahsen, 1993), pluralization 
(Clahsen, 1995; Goad & Rebellati, 1994), and morphological cases (Wexler et al., 1998b). In 
contrast, Niemi (1999) did not find clear differences in Finnish between 10–11-year-old TD 
children and children with DLD in the production of transparent and nontransparent plurals. This 
suggests that morphological processing problems may depend on the language under 
investigation.  
The current auditory lexical decision study investigates how quickly and accurately Finnish 8–10-
year-old children with and without DLD process inflected nouns (kesältä ‘from the summer’, 
autossa ‘in the car’) from the low-to-high frequency range in comparison to monomorphemic 
words (pakkanen ‘frost’, ystävä ‘friend’) from the same frequency distribution. The results show 
no differences between response latencies of inflected and monomorphemic words at the high-
frequency end, but a clear processing cost for inflections at the low-frequency end. However, this 
pattern of results is similar for TD children and DLD children. The results imply that the abundance 
of morphologically complex forms in Finnish alleviates the problems DLD children experience with 
inflectional morphology. 

Session 1 (December 16, 11:00-12:20) 
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Grammatical category in the neural representation of derivational morphology 

Carota F.1, Bozic M.2, Marslen-Wilson W.2 

1Max Planck Institute for Psycholinguistics, Nijmegen, the Netherlands; 2Cambridge University, 
Cambridge, UK 

The grammatical distinction between nouns and verbs is cross-linguistically universal, yet its 
underlying representations in the language systems remain unclear. An influential view is that 
noun/verb neural differentiations reflect differences in how these forms participate in 
morphological processes. In an fMRI experiment, we asked how grammatical category engages the 
neurocognitive systems supporting derivational morphology in Italian.  
Noun-based (denominal) derivation combines independent lexemes with suffixes, triggering 
cohort competition between derived forms and their embedded stems. In contrast, verb-based 
(deverbal) derivation employs verbal roots, abstract morphemes which surface as lexemes only 
when combined with suffixes. These combinatorial differences predict reduced competition for 
deverbal forms in bilateral temporal regions and stronger decompositional processing in left 
fronto-temporal regions.  
Results from univariate and RSA techniques revealed that increased semantic relatedness in 
semantically opaque derivations produced stronger bilateral temporal activation to denominal 
forms, but weaker activation to deverbal forms. In transparent denominals, we found an 
interaction between semantic relatedness and lexical competition in LIFG and suffix productivity 
effects in LIFG and bilateral temporal regions. In transparent deverbal forms, suffix productivity 
interacted with both semantic relatedness and lexical competition in bilateral temporal regions. 
These dissociations suggest that semantic relatedness differentially modulates cohort-based 
perceptual conflict within the denominal and deverbal sets, adding to the processing complexity of 
discriminating the two lexemes involved in denominal forms and increasing representational 
overlap, thus reducing cohort competition, between verbal roots and deverbal forms. 
These results suggest that the representation of derivational morphology in the language system is 
sensitive to grammatical category. 

Session 1 (December 16, 11:00-12:20) 
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Inflectional affixes that walk by themselves: case form processing in a sentential 
context 

Chernova D.1, Slioussar N.1,2, Alexeeva S.1 

1Saint Petersburg State University, Saint Petersburg, Russia; 2HSE, Moscow, Russia 

Many processing studies compared different case forms of nouns presented in isolation. 
Frequency, syncretism and other factors were found to affect reaction times. We show that 
different factors become relevant in the sentential context. In our self-paced reading study (96 
participants), Russian sentences with prepositions requiring different cases (Gen, Dat, Acc, Ins) 
were used in four conditions, with correct and incorrect case forms, as in (1). All target nouns 
were animate feminine singular from the same inflectional class (D1) — this allowed avoiding 
undesired syncretism patterns. Further experiments with other inflectional classes are planned. 

(1) Fil’m pro balerinu/*baleriny/*balerine/*balerinoj vyzval interes zritelej. 
     ‘movie about ballerinaACC/*GEN/*DAT/*INS excited interest (of) viewers’ 

All errors were processed longer than correct case forms. Among incorrect forms, RTs did not 
depend on form frequency or form syncretism. However, Genitive forms after prepositions 
requiring Accusative and Accusative forms after Dative prepositions were processed significantly 
faster than other errors. This can be explained by the syncretism of case affixes across different 
inflection types: the Gen.Sg affix in D1 coincides with Acc.Pl one in many inanimate nouns; the 
Acc.Sg affix in D1 coincides with Dat.Sg one in D2. These results provide a strong argument in 
favour of morphological decomposition and, moreover, of a very independent status of 
inflectional affixes in the mental lexicon. These affixes may activate not only the set of 
grammatical meanings they are syncretic for in the paradigm of the currently processed noun 
(which was shown before, e.g. by Slioussar (2018) for Russian), but also in other paradigms. 
The study was funded by the RFBR (the research project 18-012-00837). 

Session 2 (December 16, 14:05-15:25) 
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Testing the language-throwing hypothesis 

Collins M.  

Cognition in Action Lab, Leeds Beckett University, Leeds, UK 

Language and tool use – including object throwing – have long been considered important in 
human evolution. In 1982 the neurophysiologist WH Calvin made a novel proposal for the origin of 
language capacity in hominins: Morphological adaptations for arboreal living in ancient apes were 
exapted for object throwing and led to the emergence of hominins as an action-at-a-distance 
predator. Throwing accurately, however, requires precise timing in the coordination of various 
effectors, placing a strong selective pressure for further morphological changes including more 
neurons and increased encephalisation. Calvin hypothesised that the neural mechanisms that 
supported this timing in throwing were then exapted for use in the precise timing of articulators 
found in spoken language. This is the language-throwing hypothesis. 
There is some supporting evidence from comparative research with chimpanzees, but there is a 
paucity of research in humans. This talk will present the method and results from three recent 
experiments applying a dual task interference paradigm to this problem. Expert throwers (N= 24) 
threw a tennis ball at a 1.5m target 10m distant while simultaneously vocalizing under four 
conditions: Complex word, Simple Word, Grunt, Silence (control), using a variation of the Word 
Complexity Measure. Time-stamped video (1000fps) and audio of the throws and vocalizations 
were analysed and found a small (Partial eta squared ηp2 =.008), but statistically significant (p<0.5) 
difference in word stress/ball release synchronicity, between the complex and simple word 
conditions. This indicates a possible interference effect, but caution is warranted and will be 
discussed. 

Session 2 (December 16, 14:05-15:25)  
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Processing strategies in language acquisition 

Edeleva J. 

TU Braunschweig, Germany; WWU Münster, Germany 

It has been consistently shown that object relative clauses (ORCs, Where is the cat that the 
hedgehog is feeding?) are delayed in the process of language acquisition and cause greater 
comprehension difficulty with pre-school children, as compared to their subject-extracted 
counterparts (SRCs, Where is the cat that is feeding the hedgehog?) across a number of languages. 
Numerous studies demonstrate that structural factors that facilitate ORC processing (grammatical 
gender/number of the verb) are underexploited by children up to a particular age. The present 
contribution assumes that SRCs and ORCs are operated by two different processing strategies. 
Russian and German children were exposed to instances of a SRC and an ORC in a character 
selection paradigm. Eye movements of German children were tracked on the visual display while 
they were listening to the target stimulus. For Russian, word order variations (VNP; NPV) 
additionally were contrasted (fig.1). Both Russian and German children performed significantly 
worse on ORCs than SRCs. The second most common error type was the so-called middle error 
(ME; “hedgehog”) that showed up on deterministic response measures for Russian and eye-
tracking patterns for German. Apparently, children are more skilful at applying a pre-stored empty 
structure for more frequent and well-entrenched SRCs than assembling a structure for ORCs, 
which requires additional low-level computation. Critically, middle error was more common for 
ORCs than for SRCs. It can be seen as a developmental stage for the ORC processing strategy to 
emerge, which is grounded in the maturation of inflectional morphology. 

Session 2 (December 16, 14:05-15:25)  
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Individual differences in bilingual experience modulate executive control and its 
brain network: behavioral and neuroanatomical data 

Gallo F.1,2, Novitskiy N.3,4, Myachykov A.2,5, Shtyrov Y.1 ,6,7 

1 Centre for Cognition and Decision Making (CCDM), HSE, Moscow, Russia; 2 Centre for 
Neurolinguistics and Psycholinguistics (CNPL), Vita-Salute San Raffaele University, Milan, Italy; 
3Department of Linguistics and Modern Languages, the Chinese University of Hong Kong, Hong 
Kong, China; 4Brain and Mind Institute, the Chinese University of Hong Kong, Hong Kong, China; 
5Northumbria University, Newcastle-upon-Tyne, UK; 6Aarhus University, Aarhus, Denmark; 
7Laboratory of Behavioural Neurodynamics, Saint Petersburg State University, Russia 

Putative effects of bilingualism on cognition range from enhanced executive control (EC) to 
neuroprotection during healthy and pathological aging. In an attempt to contribute to the ongoing 
debate on bilingualism’s consequences on cognition and brain, we investigated how individual 
differences in language background may affect this putative enhancement in bilinguals’ EC. 22 
Russian-English bilinguals underwent a Flanker Task, a behavioral assay of EC, and structural MR 
imaging. Participants varied in their second language age of acquisition (AoA), exposure and 
proficiency, measured with a self-assessed questionnaire and a translation task. We deployed 
linear mixed effects modelling to analyse how AoA, exposure, and proficiency affect behavioural 
EC performance and grey matter volumes (GMV) in the EC network. Higher proficiency scores 
reliably predicted better executive performance; moreover, a proficiency X exposure interaction 
reliably predicted GMV in the bilateral anterior cingulate cortex (also approaching significance in 
the bilateral prefrontal cortex, PFC). Higher proficiency was associated with increases in GMV only 
at lower levels of exposure, suggesting that bilingualism-induced neuroplastic benefits may 
plateau at a certain stage of bilingual experience. In addition, we investigated the interplay 
between language background and EC areas’ GMV in modulating executive performance. To avoid 
overfitting our model by including 5 continuous predictors, we computed a bilingual index (BI) 
based on AoA, exposure and proficiency. BI significantly interacted with GMV of the bilateral 
caudate nucleus and left PFC in predicting Flanker RTs: consistently with recent evidence (Del 
Maschio et. al, 2018), EC performance was affected by GMV fluctuations only at lower levels of BI. 
This result suggests that extensive training may allow expert bilinguals to progressively detach 
from dependence on the canonical neural substrate to optimize executive performance, possibly 
through enhanced efficiency of their EC network or cognitive strategies. 

Session 2 (December 16, 14:05-15:25)  
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Aftereffects of ambiguity resolution in the word fragment completion task 

Gershkovich V.1, Moroshkina N.1, Kostina D.1, Kireev M.1,2, Korotkov A.2, Slioussar N.1,3, 
Allakhverdov V.1, Chernigovskaya T.1  

1Saint Petersburg State University, Saint Petersburg, Russia; 2N.P. Bechtereva Institute of the 
Human Brain of the Russian Academy of Sciences, Saint Petersburg, Russia; 3HSE, Moscow, Russia 

The aim of the experiment was to study the aftereffects of meaning selection in ambiguity 
resolution. We supposed that it would take more time to complete ambiguous stimuli than 
unambiguous ones due to the meaning selection process. It would take more time for the 
previously non-selected (inhibited) meaning of an ambiguous stimulus to be activated on its next 
presentation within different context compared to the control unambiguous condition 
(Allakhverdov, 1993; Gernsbacher et al., 1997). We proposed a new experimental paradigm, which 
enables direct comparison of ambiguous and unambiguous conditions in the word fragment 
completion task (in Russian).  
Participants were instructed to complete adjective–noun pairs with missing letters. In the 
ambiguous condition, the letter in noun was missed so that it could be completed in two ways. In 
the unambiguous condition, only one correct completion of the same noun was possible. At the 
same time, the adjective in both conditions was compatible with only one meaning. Each noun 
was presented two times with two different adjectives.  
The RM ANOVA analysis of response times (RT) data recorded from 99 Russian native speakers 
(mean age = 21,6) revealed the interaction of experimental factors. A facilitation effect was 
observed for the second presentation of the unambiguous pair, but not for the ambiguous one. 
Participants made significantly more errors when completing ambiguous pairs during the second 
presentation. To conclude, previously selected meaning of the ambiguous stimuli pops out even 
when the context biases a different meaning, and that causes additional time costs due to 
conscious attempts to inhibit the irrelevant meaning. 
The study was funded by the RFBR (the research project 18-00-00646 К (18-00-00644)). 

Session 3 (December 16, 15:40-17:00)  
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Parafoveal processing of Russian morphology by native speakers and Tatar- and 
Khakas-Russian bilinguals 

Gnetov D.1, Mashanlo T.1, Hyönä J.,2 Vainio S.2 

1National Research Tomsk State University, Tomsk, Russia; 2University of Turku, Turku, Finland 

Saccadic programming during reading is primarily guided by oculomotor constraints, launch site 
effects and coarse-grained visual information about upcoming word. The recent studies by Yan et 
al. (2014) and Hyona et al. (2018) have demonstrated that information about morphological 
structure of a word is extracted from parafoveal vision to guide saccadic programming in Uighur 
and Finnish, respectively. However, little is known how the typological distance between the L1 
and L2 influences L2 processing. In particular, to our knowledge there are no studies investigating 
these influences on parafoveal L2 processing. 
The current study pursues two goals. First, to investigate parafoveal processing of morphology in 
Russian by native speakers and, second, to investigate the influence of native Tatar or Khakas 
language of L2 Russian speakers on reading strategies in reading Russian. We report a series of 
experiments investigating parafoveal morphological processing in these populations. 51 native 
Russian speakers, 17 native Tatar speakers, and 10 native Khakas speakers read neutral sentences 
in Russian for comprehension. Morphological complexity of target words was manipulated, they 
were also controlled for frequency and length. Sentences were constructed in such a way that 
target words were unpredictable from the context. The results demonstrated that morphology is 
processed parafoveally in native speakers of Russian as reflected in initial landing position shifting 
to the left in morphologically complex words compared to morphologically simple words. Follow-
up experiments using boundary paradigm were run with the same set of stimuli. We report 
preliminary results of the latter experiment on native speakers of Russian. 

Session 3 (December 16, 15:40-17:00) 
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Do we use different “voices” with a friend and with a stranger? 

Kachkovskaia T., Menshikova A., Kholyavin P.  

Saint Petersburg State University, Russia 

In dialogues, speakers tend to behave in a certain way depending on the person they are 
communicating with. This can be seen in gestures, mimics, speech and other characteristics. 
Within the field of phonetics, this phenomenon is called speech entrainment. It is assumed that 
such changes are used to show our attitude to the interlocutor – either positive or negative.  
Speech characteristics that are liable to change include tempo, fundamental frequency (pitch), 
loudness, and voice quality. The presentation will include preliminary results obtained during the 
analysis of the newly recorded speech corpus designed specifically for research in the field of 
speech entrainment. The core speakers of this corpus are 10 pairs of same-gender siblings aged 
25-40, who in the process of recording spoke with each other, with a close friend, with a person 
they’ve met for the first time in the studio, and with an older person who holds a management or 
leading position at work. This design enabled to trace the changes in voice of the same speaker in 
dialogues with different interlocutors.  
The research is supported by the Russian Science Foundation (grant 19-78-10046 “Phonetic 
manifestations of communication accommodation in dialogues”). 

Session 3 (December 16, 15:40-17:00) 
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Eye-movements in reading in Russian Sigh Language native speakers 

Kaprielova A.1, Kromina A.1, Laurinavichute A.1,2 

1National Research University Higher School of Economics, Moscow; Russia; 2University of 
Potsdam, Germany 

Learning to read is difficult for the deaf because they cannot rely on the phonological codes and 
must rely only on spelling (Bélanger, 2013). That is why many deaf adults are not proficient 
readers. At the same time, deaf readers have certain advantages: highly developed peripheral 
vision allows them to discern 18 characters to the right of the current fixation while hearing 
readers discern only 14 (Bélanger, 2015). For that reason, deaf readers can catch up in reading 
speed with hearing readers or even outperform them. 
While most studies of reading in deaf populations were conducted with the speakers of American 
Sign Language, we investigated reading in 9 native speakers of Russian Sign Language (RSL) as 
compared to 96 hearing Russian readers.  
In line with their unique status, RSL exhibited some patterns characteristic of proficient readers 
(fixation durations and skipping rates similar to those of the control group) as well as some 
patterns characteristic of poor readers, such as saccade landing position closer to the beginning of 
the word, longer total reading times and greater number of fixations on a word, decreased 
sensitivity to word frequency and predictability, and increased slowdown on longer words. The 
characteristics that resemble those of proficient readers are likely to stem from greater parafoveal 
preview. At the same time, the characteristics that resemble those of poor readers are consistent 
with lower reading skills and less reading experience. 

Session 3 (December 16, 15:40-17:00) 
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Silent reading in elementary school: neuropsychological and eye-tracking data 

Korneev A., Matveeva E., Akhutina T. 

Lomonosov Moscow State University, Moscow, Russia 

The present study is aimed to the analysis of reading skill in primary school students’ using 
methods of neuropsychology and eye-tracking techniques. 46 third graders participated in the 
study. We evaluated reading by the test “Reading regular and irregular words”, cognitive functions 
by “Neuropsychological assessment of 6–9 year-old children”, and recorded eye movements 
during reading of corpus of sentences for children. Basing on the results of reading of regular and 
irregular words we have divided children into four groups: (1) with relatively good state of reading 
skill, with predominance of (2) lexical (holistic) or (3) sublexical (analytic) strategy in reading, and 
(4) with bad state of the reading skill.  
The comparison of neuropsychological data in groups has demonstrated that children who used 
lexical strategy had good state of functions of visuospatial and auditory information processing, 
while children who used sublexical strategy demonstrated relatively low state of these functions.  
Analysis of eye movements during reading revealed differences between groups too. The children 
with good reading skill and lexical strategy made fewer and shorter fixations during reading than 
children with sublexical strategy and bad reading. In addition, effects of word length and 
frequency were weaker in first and second groups and stronger in third and fourth groups. 
The results of the study allow to suggest different reading strategies in third graders. The choice of 
strategy can be done in dependence of individual differences of cognitive functions, namely the 
processing of visuospatial and auditory information. 
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Comparison of attraction errors across number and person categories 

Korotkaya M.1, Laurinavichyute A.1,2, Slioussar N.1,3 

National Research University Higher School of Economics, Moscow, Russia; 2University of Potsdam, 
Germany; 3Saint Petersburg State University, Russia 

Experimental studies on attraction errors show that the size of this effect differs depending on 
features of attractors. For example, plural attractors cause stronger attraction effect than singular 
attractors. Greater markedness and lower frequency of plural number are believed to be the 
cause. However, recent studies showed that person acts contrary to markedness-frequency 
theory: 1st, 2nd and 3rd persons cause equal attraction effects (while it should be 1st and 2nd > 3rd). 
We aim to test whether equal attraction in person is caused by the particular stimuli 
configuration.  
We ran an online self-paced reading study (N=79) with 60 stimuli (20 with 1sg attractor, 20 with 
3sg attractor, and 20 with 3pl attractor) in a 2x2 design: we crossed sentence grammaticality with 
attraction (verb matching/mismatching the attractor pronoun). The interaction between these 
effects would speak in favor of agreement attraction.  

Druzhische, ja, kak i (ty / on), ot glupykh konkursov (ustaju/ustaet) kazhduju svad’bu. 
friend, I, just as (you / he), of stupid contests (am/is) tired every wedding 
“Just as you/him, I am tired of stupid contests every wedding”. 

However, in the analysis of reading times we found only the slowdown in ungrammatical 
sentences in all configurations, but no interaction between the main effects. This might be the 
result of the particular stimuli configuration, relatively high (22%) proportion of ungrammatical 
sentences in the experiment, or of altogether smaller attraction effects in Russian. 
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How to recognise covert failures of communication? 

Mustajoki A.1, Sherstinova T. 2,3 

1Helsinki University, Helsinki, Finland; 2National Research University Higher School of Economics, 
Saint Petersburg, Russia; 3Saint Petersburg State University, Saint Petersburg, Russia 

Misunderstandings and failures of communications can be indicated in one way or another by 
communicants. The listener may interrupt the speaker by saying I am afraid I misheard you, What 
do you mean?, Please, say ones more what you said! Could you, please, explain in which meaning 
you use the notion “responsible research”?, I cannot follow your argumentation etc. The speaker 
may monitor listener’s reactions and in case of noticing some problems in reception, he/she may 
repeat what was said by using clearer/slower pronunciation and simpler constructions.  
However, there are situations, where the listener does recognise misunderstanding but still does 
not want to interrupt the flow of dialogue and lets it go further. There can be various reasons for 
ignoring such misunderstandings: 1) the issue is not important for the listener, 2) the listener 
thinks that he/she has understood well enough, therefore further comprehension is not 
necessary, 3) the listener may not want to show his/her “ignorance” in this matter. The latter is 
often the case in conversations of more than two participants.  
When analysing spoken corpora, the researcher does not recognise the cases of misunderstanding 
if conversation participants prefer to ignore them. The text as such does not necessary reveal 
these situations. However, from the point of view of general theory of (mis)communication, we 
should be able to find such examples and analyse them. In order to get closer to this goal, we 
suggest a method we call “retrospective commenting”. The main idea of it is to turn to the speaker 
afterwards and analyse the communication where he/she has been involved in. In our pilot study, 
a person was recruited to take part in recordings of One speaker’s day (One day of speech) project. 
The recorded material was then commented by the informant himself in a three days session with 
a linguist-researcher. In our presentation we will report some findings revealed by this 
experiment. 
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Readers’ expectations and text processing: evidence from eye movements 

Prokopenya V., Konstantinova O., Saenko E., Zhukova A.  

Saint Petersburg State University, Russia 

We investigated how contextually defined expectations affect language processing during reading 
of coherent texts including those containing ambiguous constructions and expressions with non-
literal meaning. Three eye-tracking experiments were conducted. Experiment 1 revealed general 
effects of context predictability. It was shown that local predictability conditioned by the words 
directly preceding the target affects lexical access, while global predictability arising from the text 
topic facilitates the integration of the target word into context. Experiment 2 focused on the 
processing of referentially ambiguous utterances when readers’ expectations are manipulated by 
context. We showed that in the sentences with formally ambiguous pronouns but with 
predetermined expectations referential relations are established immediately, in favor of 
anticipated referent; if it later turns out that the pronoun referred to less anticipated referent a 
slowdown in the disambiguating region occurs. These expectations are formed even before the 
pronoun appears: in the unambiguous condition a slowdown occurs at the pronoun region when it 
refers to an unexpected referent. Experiment 3 addressed the influence of readers’ expectations 
on the processing of sarcastic utterances, the meaning of which is not conveyed directly. The 
results showed that when sarcastic meaning of expressions is highly supported by context, they 
are processed significantly faster than the expressions with unexpected sarcasm. No differences 
were found in processing time for the same utterances in their literal meaning. Our results show 
that contextual information helps readers to predict discourse continuation and affects all stages 
of language processing – from the initial lexical access to the following context integration.  
The study was funded by the RFBR (the research project 18-00-00646 К (18-00-00640)). 
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The role of relative language distance on bilingual neurobiology 

Ramanujan K.  

Centre for Cognition and Decision Making, Institute for Cognitive Neuroscience, HSE, Moscow, 
Russia 

The experience of being bilingual is not uniform or identical. Bilinguals differ from each another in 
the age of bilingualism-onset, relative language proficiency, exposure, immersion etc. Such 
heterogeneity among bilinguals is important because variation in these experiential dimensions 
generates different language control needs. This can in turn give rise to different functional and/or 
structural adaptations in the neural network affording language control.  
An important point of variation in the bilingual experience that could also give rise to differing 
language control needs, is the factor of relative language distance. A reasonable assumption is 
that closer a bilingual’s pair of languages are, greater the need for managing cross-linguistic 
interference/conflict between them. Based on this assumption, functional and structural 
neuroimaging experiments were designed to explore the effects of relative language distance on 
the bilingual language control network. The study subjects were comparable in their bilingual 
experience, except for the relative distance between their L1s (Cantonese/Hindi/Dutch) and L2 
(English). 
The functional neuroimaging study, which utilized a word translation paradigm, revealed that 
specific regions in the bilingual language control network functionally adapted to different conflict 
control demands generated by language distance. The structural study revealed that experience in 
controlling two languages that vary in their relative distance to one another also affects the 
structural capacity of specific neural structures involved in language control. Such findings suggest 
that heterogeneity in bilingual experience, particularly in the dimension of the relative 
similarity/distance of L1-L2 pairs, can certainly give rise to heterogeneity in bilingual language 
control needs and neurobiology. 
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The age of acquisition effect for inflectional classes: an ERP study on Russian 

Shilin P.1, Kireev M.1,2, Slioussar N.2,3 

1Institute of the Human Brain, RAS, Saint Petersburg, Russia; 2Saint Petersburg State University, 
Saint Petersburg, Russia; 3HSE, Moscow, Russia 

A series of fMRI experiments on Russian (Slioussar et al., 2014; Kireev et al., 2015, 2018) focused 
on the nature of morphological regularity comparing verb forms from different inflectional classes. 
In the present ERP study repeating the design from (Kireev et al., 2018), we found that the 
difference between AJ class verbs, which behaved as the default class in the previous behavioral 
and fMRI studies, and other verb classes can be described in terms of the age of acquisition (AoA) 
effect, i.e. the SN component observed bilaterally on the lateral occipito-temporal electrodes in 
the 100-300 ms time window. 
The AoA is an important psycholinguistic variable, and AoA effects were observed in many ERP 
studies (e.g. Adorni et al., 2013; Shedden & Nordgaard, 2001; Keil & Muller, 2010; McGinnis & Keil, 
2011). However, previous behavioral and neurophysiological studies focused on lexemes with 
different AoA. Our study is the first to report this effect for grammatical phenomena such as 
inflectional classes. It shows that stronger connectivity observed for AJ verbs by (Kireev et al. 
2015, 2018) means more effective processing and may result from the AJ class being acquired 
first. 
Design. In every trial, participants (N=38) saw a fixation cross, then the infinitive of a real or nonce 
verb and a personal pronoun below it (e.g. chitat’ ‘to read’ + ja ‘I’), the fixation cross again, and 
finally a screen with two present tense forms of the previously shown verb (e.g. chitaet ‘read3SG’ – 
chitaju ‘read1SG’). Participants pressed a button to choose the matching form. Kireev et al. (2018) 
designed this task to focus participants’ attention on the grammatical features of the forms. 
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Learning morphological paradigms: Contributions of discriminative and Hebbian 
learning 

Smolek A., Kapatsinski V.  

Department of Linguistics, University of Oregon, Eugene, OR, USA 

Arbitrary paradigmatic relations (e.g., Russian rotNom.SgàrtovGen.Pl but rotaNom.SgàrotGen.PL) pose a 
difficult learning problem. We examined the mechanisms behind morphological paradigm learning 
by manipulating the order in which wordforms are encountered during exposure, as shown below. 
All orders present the same miniature artificial language in which stems ending in [k] undergo a 
change (palatalization) before -a. Participants are tested using an elicited production task with 
untrained stems. 

All Obvious: blupSG blupaPL klutSG klutiPL smakSG smatʃaPL… 
Change Obvious: klutiPL blupSG klutSG smakSG smatʃaPL blupaPL … 
NoChange Obvious: blupSG blupaPL smatʃaPL klutSG klutiPL smakSG… 
None Obvious: klutiPL blupSG smatʃaPL klutSG smakSG blupaPL … 

We find that both mappings involving a stem change and stem-preserving mappings benefit from 
adjacency of corresponding wordforms. Thus, Change Obvious increases palatalization rates of all 
consonants compared to None Obvious. All Obvious restricts palatalization to [k], compared to 
Change Obvious. NoChange Obvious reduces palatalization rates compared to None Obvious.  
These effects are shown to follow from a computational model of paradigm learning that learns to 
predict phonological features of a wordform from its meaning and the phonological features of 
the preceding wordform. Crucially, increased palatalization of the wrong consonants in the Change 
Obvious order is captured only if discriminative learning (Baayen et al., 2011) is supplemented 
with Hebbian learning that wires together co-occurring features even when they are not 
predictive. The results therefore provide support for complementary learning systems in language 
learning. 
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What aspects of language can children learn from Media and Apps? 
Tardif T.1, Huang L.1, Hernandez I.1, Pinkard T.2, Sepulveda L.A. 3 

1Department of Psychology, University of Michigan, Ann Arbor, USA; 2Department of Psychology, 
Spelman College, Atlanta, USA; 3School of Medicine, University of Puerto Rico, San Juan, Puerto 
Rico, USA 

Young children spend a large amount of their time surrounded by digital media – an average of 3 
hours per day for children aged 5 to 8 in the U.S. In 2016, there were over 65,000 so-called 
“educational” applications available for tablet computers and smartphones, and now, in 2019, 
there are over 500,000 (Kelley & Kinney, 2017). However, with few regulations, ratings systems, 
and the relative lack of independent research on the majority of these programs, it is difficult for 
parents and teachers to know if the products they are using are helping their children learn or for 
developers to know what is actually helpful in such an App. Of the most popular Apps, several 
involve learning language (ABCmouse, Duolingo, Rosetta Stone, etc.), both for adults and for 
young children. This talk will present research on how how, what, and when children can learn 
from digital media sources with data from two experimental studies of native Mandarin- (n=75) 
and native Spanish-speaking (n=30) preschoolers learning English as a second language from 
materials designed by one of the most popular and highly rated Edtech companies in the U.S. 
(ABCmouse). Results indicate strong effects for vocabulary, and much more limited, but 
significant, effects for grammatical marking. These findings are discussed with respect to similar 
studies on children’s use of electronic media to learn language and additional tools that might be 
developed for improved learning of grammar from these tools. 
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Transposition priming is diminished in the beginning of Russian words 

Alexeeva S.1, Slioussar N.1,2 

1Saint Petersburg State University, Saint Petersburg, Russia; 2HSE, Moscow, Russia 

We present a masked priming lexical decision experiment on Russian with transposition 
orthographic neighbors. All primes were pseudowords, half of the targets were nonce nouns. Two 
factors were manipulated: whether the prime was a transposition neighbor of the five-letter 
target (experimental condition) or an unrelated pseudoword (control condition); whether the 
transposed letters in the experimental condition were word-initial (1/2), word-final (4/5) or word-
medial (2/3; 3/4). Target nouns were in nominative singular. Here is an example of a prime-target 
set: a target divan ‘sofa’ and five primes: idvan, dvian, diavn, divna and sofer (control condition). 
We aimed to study the role of letter position for neighborhood effects. In the previous 
experiments on English (Perea & Lupker, 2003a, 2003b; Rayner et al., 2006; White et al., 2008), 
transpositions in the middle of the word were found to be less noticeable than in the beginning or 
at the end of the word. Our goal was to check whether the same is true for Russian, a language 
where most word forms have an inflectional affix at the end, unlike in English.  
45 volunteers took part in the experiment. Primes were presented for 60 ms. We had 50 prime-
target sets with real nouns. Linear mixed modelling showed that all non-initial transposition 
primes decreased response latencies to the target compared to the control condition. However, 
the initial transposition condition did not differ significantly from the control one. Thus, the 
beginning of the word is especially important for candidate selection during lexical processing, 
while the end might be less important than in English. Acknowledgements: grant RFFBR№18-012-
00837. 
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Comprehension of ambiguous texts in people with different levels of emotional 
intelligence, psychometric intelligence and theory of mind 

Andriushchenko E.A.1, Golshtein Iu.R.2, Volkov D.N.3, Filippova M.G.1, Shcherbakova O.V.1 

1Saint Petersburg State University, Russia; 2University of Zurich, Switzerland; 3Independent 
researcher 

Emotions can improve cognitive processes (Afzali, 2013) and guide readers in developing a 
coherent representation of the situation described in the text (Van Dijk, Kintsch, 1983). Previously, 
the intensity of emotions was found to be linked to reading comprehension (Daley at al., 2014). 
Hence, we suggest that comprehension of ambiguous texts may be linked to emotional 
intelligence (EQ). 
Sixty volunteers (76,7% female; aged 18 – 32) participated in our study. We conducted in-depth 
semi-structured interviews (individually with each participant) based on nine Aesop’s fables to 
assess the depth of ambiguous texts’ comprehension. The task was to interpret each fable and 
formulate its gist. Interpretation of each fable was scored 0 (literal), 1 (common sense) or 2 (highly 
generalized) (Shcherbakova, Nikiforova, 2018). Also, EQ (“Questionnaire of emotional intelligence” 
by D.V. Lyusin), psychometric intelligence (“Raven’s Standard Progressive Matrices Test”), and 
ToM (“Reading the Mind in the Eyes”, adapted by E.E. Rumyantseva) were assessed. 
We found that the depth of fables’ comprehension correlates (Spearman’s Rho) with IQ (r = 0,34; 
p = 0,008), but not with EQ nor ToM. Factor analysis supported these findings by revealing 3 
factors: “EQ”, “ToM” and the factor uniting the depth of fables’ comprehension and IQ. These 
results suggest much lower interdependence between comprehension of ambiguous texts, EQ and 
ToM than was expected, while IQ seems to be the closest psychological construct out of 3 to the 
phenomenon of texts’ comprehension. 
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Lexical learning during early language acquisition: an event-related potential (ERP) 
study in French-learning 2-year-olds 

Arthuis Blanco M.E.1,2, Aygun O.1, Rämä P.1  

1Integrative Neuroscience and Cognition Centre (UMR8002), CNRS, Université Paris Descartes, 
Paris, France; 2Département d'études cognitives, Ecole Normale Supérieure, Paris, France 

Infant brains react to word meaning and familiarity. Specific brain responses are shown to be 
enhanced for familiar compared with unfamiliar words, however, scalp distributions vary 
depending on age and linguistic skills of a child (Mills, Coffey-Corina, Neville, 1997). 
Here, we investigated neural mechanisms underlying rapid on-line novel word acquisition in 
toddlers by measuring event-related potentials (ERPs) in response to novel and familiar words 
during a passive listening task. Monolingual 24-month-olds were presented with familiar legal 
words and novel pseudo-words. Following Shtyrov et. al (2011), we designed minimally paired 
known words and pseudo-words with a CV_CV structure, in which the first syllables were matched 
and the disambiguation point was established at the onset of the second syllable. Acoustic 
properties, language-specific and age-specific frequencies of the phonemes, known lexical items, 
and all CV concatenations, were controlled for. The ERPs were averaged in response to word types 
and three stages of exposure (early, middle and late stages of total exposure (15-20 minutes)). 
Our results showed that the ERPs were modulated differentially in response to known and novel 
words: the responses to novel words were enhanced while the responses to known words 
remained stable during the course of the experiment, similarly to earlier findings in adults (Shtyrov 
et al., 2010) and school-aged children (Partanen et al., 2017). Our results suggest that the ERP 
modulation might be related to lexical learning in the developing brain. The ERP findings will be 
correlated with individual vocabulary skills to investigate whether neuronal modulations correlate 
with lexical abilities in toddlers. 
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Meditation to affect metaphor production? A randomized controlled study 

Bashmakova Ia., Shcherbakova O.  

Saint Petersburg State University, Saint Petersburg, Russia 

Metaphor production (MP) as a creative process (Beaty, Silvia, 2013) could be linked to cognitive 
flexibility (CF) on executive and metacognitive levels (Fröding, Osika, 2015; Hommel, Colzato, 
2017). Open Monitoring meditation (OMM) shows effects on creativity and CF (Colzato et al., 
2017), although the results can be contradictory (Lippelt et al., 2014). We expected: 1) OMM to 
improve creativity in MP; 2) CF to mediate the effect of OMM on creativity. 
Participants (n=55, aged 18–33, M=20.5) completed several measures and were randomly 
assigned to one of three groups: OMM, sham-meditation, or control. First two groups had been 
performing audio-guided tasks (OMM or a narrative on house plants, respectively) for two weeks 
before post-test, and the third one had no task. Groups were balanced for sex, age, IQ, days 
between tests, days of non-missed training (chi-squared, Kruskal-Wallis, p>.05). 
Measures: MP (Bashmakova, Avanesyan, 2016); CF (‘Consequences’ by Torrance; ‘Opposite 
statements’ by Schcherbakova, Golovanova, 2013); state (‘Well-being, activity, mood’ by Doskin et 
al., 1973); sustained attention (Bourdon-Anfimov test); attention shifting (Shulte’s tables); 
intelligence (Raven’s APM). 
OMM group showed no significant intragroup differences for metaphors’ creativity and CF 
(Wilcoxon, p>.05). The only significant intergroup difference was between OMM and sham group 
for the post-test metaphor (Kruskal-Wallis, Mann-Whitney, p<.05). The effect of meditation on MP 
is to be explored further, considering potential confounders (Davidson, Kaszniak, 2015). CF did not 
predict metaphors’ creativity (Spearman’s rho, p>.05), which may be due to the low coordination 
between convergent and divergent processes at the metacognitive level (Hommel, 2012). 
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Cognitive processing of verbal texts and infographics: Different or the same? 

Blinova E., Shcherbakova O.  

Saint Petersburg State University, Russia 

The role illustrations play in cognitive processing of texts remains unclear. On the one hand, 
illustrations help to build up mental images (Glenberg, Langston, 2005); on the other, they make 
reading a more complicated process as they require high attention control (Mayer, 2005). The 
present study aimed to investigate the cognitive behavior manifested during processing of verbal 
texts and infographics. Hypothesis: the levels of comprehension of texts of various formats are 
different from one another.  
Stimuli: three pairs of texts of different formats (verbal and infographics). Procedure: 40 
respondents (aged 18–37, M=22; 77.5% female) were asked to read two texts of various formats. 
Then, they had to perform tests based on these texts and answer the questions of semi-structured 
interviews. The interview protocols were scored by two experts according to the texts’ 
comprehension criteria. The data was analyzed with comparative methods (Mann–Whitney U-
test, chi-squared test). No differences were found between the tests’ scores and the levels of 
comprehension of texts of various formats, except for the most complicated one. The test scores 
for this text were higher when working with verbal format (U=21.5; р<0.01).  
Presumably, these results are due to the difficulties in parallel cognitive processing of graphic and 
verbal elements of infographics. To conclude, the comprehension of a text depends on its content 
more than on its format. However, the qualitative specificity of cognitive behavior manifested 
during reading of infographics was described. 
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Analysis of the effects of transcranial direct current stimulation (tDCS) on phonetic 
and semantic verbal fluency 

Brack I.V., Ionina E.A.  

Saint Petersburg State University, Russia 

Introduction: Large number of research examines effects of tDCS on cognitive functions of patients 
and healthy participants. However, main focus is shifted towards separate cognitive functions. The 
current research is aimed at studying attention, memory and speech together, since it is their 
complex that makes up the concept of “verbal fluency”. 
Objective: This study is aimed at analysing effects of tDCS on verbal fluency in healthy volunteers. 
Methods: The study involved 20 participants divided into active (n=10) and sham (n=10) tDCS 
groups. Participants completed phonetic and semantic verbal fluency tests adapted for Russian, 
before and immediately after the 10-day course of stimulation. Anodal 1.5 mA tDCS was applied 
over the lDLPFC (F3 in 10-20) with cathode on the right shoulder. Stimulation was carried out daily 
no later than 4 hours before sleep. Additionally, BDI-II and STAI-STATE and CANTAB tests were 
used to asses mental state, cognitive functions and motor skills of the participants. 
Results: No significant intergroup differences in level of verbal fluency were found in the results of 
the initial and second testing. However, a correlation between verbal fluency and a simple 
sensorimotor reaction was revealed. A correlation between the frequency of the letter and 
number of answers that participants give to this letter was found. 
Conclusions: Analysis of obtained data led to the conclusion that effect of tDCS on verbal fluency is 
highly individual. The correlation between letter frequency and the number of answers in the 
phonetic fluency task indicates that the tests were adapted into Russian correctly. 
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Letter identification in children with language disorder 

Cherenkova L.V., Sokolova L.V. 

Saint Petersburg State University, Russia 

The letter identification process involves the use of a priori information. However, the question of 
the nature of the influence of global and local elements of a priori stimulation on the speed and 
accuracy of recognition of subsequent information still remains debatable. In order to determine 
the specificity of the identification processes it was made the comparison of children with typical 
language development (20 children), and children with mental retardation and general 
underdevelopment of speech of four levels: 1 - 21 children; 2 - 20 children; 3 - 22 children; 4–19 
children (mean age 6.2±0.6 years). 
With the help of priming paradigms, the effect of anticipating stimulation on the recognition rate 
of test objects was investigated depending on the interval between the test and prime stimuli. As 
test stimuli, figures of letters were used. Combined figures of letters containing test stimuli were 
presented as prime stimuli, one as a common global letter element, the second as an embedded 
local letter element.  
The results allowed to establish that in children with typical language development there is a 
facilitating effect of anticipating global information on the time of identification of letters. At the 
same time, children, whose speech included simple sentences or individual words, narrowed the 
time window of the facilitating effect. In children with the absence of verbal communication, there 
was a complete lack of influence of a priori information on the recognition of subsequent 
information. The results obtained allow us to state that the letter identification processes depends 
on the level of language development.  
This study was founded by the RFBR, project No. 17-06-00644-DHN. 
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Does phonological representation influence lexical access in visual word 
recognition? 

Chernova D., Podvigina D.  

Saint Petersburg State University, Russia 

The role of phonology in printed word processing is being widely discussed in reading studies. Is 
meaning activated directly from visual (orthographic) representations or via phonological codes? 
Does it depend on the type of orthography (grapheme-to-phoneme regularity)? 
Russian orthography is somewhere in between shallow and opaque orthographic systems being 
both sufficiently complex and quite consistent in its complexity at the same time. In particular, 
voiced consonants are pronounced as devoiced in the end of the word which causes homophony. 
We investigate whether a semantically incongruent homophone (IH) would have more processing 
cost in comparison to a semantically congruent word (CW) and semantically incongruent 
orthographic neighbor (IN) as a control condition. If meaning is accessed via phonological 
representation, the incongruency of the homophone would be less costly than processing: if not, 
no difference between homophones and non-homophonous semantically incongruent words will 
be found. 
Our subjects (native speakers of Russian) were asked to read phrases from the computer screen: 
the first word was an adjective (e.g. pushistyi ‘fluffy’) and the second one was a noun being either 
a CW (kot ‘cat’) an IH (kod ‘code’) or an IN (kol ‘stake’). We give behavioural (SPRT task) and ERP 
evidence for the influence of phonological representation on lexical access in visual word 
recognition. 
The study was funded by the RFBR (the research project 18-00-00646 К (18-00-00640)). 
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Word form homophony affects error processing in silent reading: evidence from 
Russian 

Chernova D.1, Vilenchik E.2, Slioussar N.3,1 

1Saint Petersburg State University, Saint Petersburg, Russia; 2HSE, Saint Petersburg, Russia; 3HSE, 
Moscow, Russia 

In the present study, we focus on processing of case forms in the sentential context — a topic that 
has been explored only in a few studies so far, unlike the processing of isolated noun forms — and 
investigate the role of homophony. This factor that analyzed in many psycholinguistic studies, but 
not for homophonous forms of one lexeme. In a self-paced reading experiment, we compared 
target sentences with case errors and with correct noun forms. In half of the target sentence sets, 
the correct and the wrong form were homophonous, as in (1); in the other half, they were not, as 
in (2). 

(1) Kiosk okolo ostanovki/*ostanovke zakryt tretij den’. 
     ‘newsstand near bus-stopGEN/*DAT is-closed (for the) third day’ 

(2) Otkrytka dlja sestry/*sestre poterjalas’ na pochte. 
     ‘postcard  for sisterGEN/*DAT was-lost at post-office’ 

RT delays triggered by homophonous errors were significantly smaller than the ones triggered by non-
homophonous errors. Previous studies exploring homophonous lexemes interpreted similar effects as 
evidence in favour of the phonological route that plays a major role even in silent reading. Our study 
allows extending these findings to homophonous affixes: the fact that the phonological route does not 
differentiate between the correct and the incorrect form gives rise to a mild grammaticality illusion. 
The study was funded by the RFBR (the research project 18-012-00837). 
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Associative reward learning leads to auditory-motor mapping in the human brain: 
a MEG study during acquisition of action word meaning 

Chernyshev B.1,2,3, Butorina A.1, Nikolaeva A.1, Prokofyev A.1, Stroganova T.1  

1Moscow State University of Psychology and Education, Moscow, Russia; 2Higher School of 
Economics, Moscow, Russia; 3Lomonosov Moscow State University, Moscow, Russia 

Acquisition of action word meaning is believed to result from associative learning involving co-
activation of cortical areas supporting speech processing and motor control. If true, such learnt 
audio-motor neural representations can be retrieved reciprocally. Thus, preparation of a motor 
response to an action word could activate auditory word representation in the left perisylvian 
speech-related cortical areas. In order to test this prediction, we recorded MEG in adult subjects 
involved in an auditory-motor learning procedure. Participants were required to discover meaning 
of novel action words from their association with specific actions by way of “trial-and-error” 
learning. We found that a response-locked activation in perisylvian speech-related areas emerged 
following the auditory-motor learning. The difference between learnt and naïve trials occurred in 
the event-related fields preceding the motor response onset by 150 - 500 ms, and it was time-
locked to the movement onset. The learning-related response was found predominantly in the left 
hemisphere and involved a network of temporal cortical areas linked to auditory speech 
processing, such as STG/STS/MTG, temporal pole, and posterior insula. Our results demonstrate 
for the first time that experimentally induced association between acoustically presented 
pseudowords and actions involves activation of speech-related cortical areas during action 
planning and initiation. Presumably, newly formed auditory-motor attractor neural networks 
induce such a recurrent reactivation of phonological and lexical circuits, thus likely promoting 
further increase in the strength and specificity of the association between newly learned 
pseudowords and corresponding actions.  
Supported by the RFBR grant 17-29-02168. 
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Parallels between auditory and neural processing in TMS-facilitated speech 
decoding 

Comstock L., He J., Holur P., Monsoor T., Roychowdhury V., Speier W.  

University of California, Los Angeles, USA 

Speech decoding relies upon robust neural activation elicited within the motor cortex during the 
speech-perception process; this activation acts as inputs for the machine learning classifiers (e.g., 
Chartier et al., 2018; Mugler et al., 2018; Pulvermueller et al., 2006). Transcranial magnetic 
stimulation (TMS) is thought to act upon the mechanisms controlling this motor output (for a 
discussion see Bestmann & Krakauer, 2015). Our study tests the assumption that improved 
performance on a behavioral task, facilitated by TMS stimulation, will also correlate with increased 
accuracy and precision in speech decoding. We replicated a study by D’Ausilio et al. (2009), in 
which double-pulse TMS stimulation improved subject performance on a phoneme discrimination 
task. Subject reaction times and error rates in the task were significantly effected by stimulating 
the motor areas involved in production of two categories of phonemes: the lip area for bilabial 
(/b/ & /p/) phonemes, and the tongue area for dental (/t/ & /d/) phonemes. The results of our 
study suggest that phenomena relevant to the overt pronunciation of phonemes, such as co-
articulation, may be encoded in their neural representation. In perception studies, vowels are 
easier to detect, but more difficult to reliably classify (Hermes, 1990; Johnson, 1988; Weber & 
Smits, 2003). Additionally, although speech decoding experiments are typically limited to frequent, 
real words, nonce words have been found to generate greater fMRI BOLD signal than real words 
(Wilson et al., 2004; Wilson & Iacoboni, 2006). We test whether vowel-onset (VC) stimuli are 
easier to perceive than consonant-onset (CV) items, and whether nonce words illustrate better 
recall metrics than real words for speech decoding (see also Comstock et al., 2019). 
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A meta-analysis of task-based differences in bilingual L1 and L2 language networks 

Comstock L., Loizidou P., Oliver B., Vasquez A.  

University of California, Los Angeles, USA 

The neural representation of a second language in the language network of bilinguals has been 
shown to be modulated by proficiency, age of acquisition, and frequency of use. However, 
individual fMRI and intercranial stimulation studies (e.g. Cervenka, Boatman-Reich, Ward, 
Franaszczuk, & Crone, 2011; Hernandez, 2009; Hernandez & Li, 2007; Hervais-Adelman, Moser-
Mercer, & Golestani, 2011) present evidence that these differences may be more significant than 
currently understood (cf. Abutalabi, 2008). Conclusive findings on potential differences between 
the two language networks are complicated by small sample-sizes and the diverse array of 
experimental task designs implemented in the field. We propose that the common practice of 
aggregating across tasks in meta-analyses may serve to mask potential differences between the 
first and second language network. While past meta-analyses have addressed differences in 
subjects (Cargnelutti, Tomasino, & Fabbro, 2019; Luk, Green, Abutalebi, & Grady, 2012) and gross 
distinctions between the linguistic category of stimuli items in terms of their semantic, syntactic, 
or phonological properties (Indefrey, 2006; Liu & Cao, 2016; Sebastian, Laird, & Kiran, 2011), our 
meta-analysis is the first to control stringently for experimental task. We find the degree of 
disassociation between the fMRI BOLD activity elicited by first and second language varies by task 
design. Possible interpretations are discussed. 
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Some characteristics of inner speech in modern age 

Davtian E.N.1,2, Ilichev A.B.3 

1Department of clinical psychology and psychological care, Herzen State Pedagogical University, 
Saint Petersburg, Russia; 2Day clinic of psychoneurological dispensary No.5, Saint Petersburg, 
Russia; 3 Saint Petersburg State Pediatric Medical University, Russia 

Relevance. According to LS Vygotsky (1960), the inner speech of an adult is being formed in 
childhood from external social speech through interiorization. 
Purpose. To study the formation of inner speech in children and adults in modern life. 
Material. 284 healthy students of medical university (the average age of 22.5 years). 112 healthy 
students of technical college (average age 16.5 years). 171 healthy people with higher education 
over 35 years (average age 49.5 years). 
Methods. Questionnaire about non-predicativeness (expansion), vocalization and dialogue 
characteristics of the thinking process in childhood, everyday life and in stressful events. T-
criterion for independent samples. 
Results. On childhood: the college students are least often pointed to the expansion inner speech 
in childhood, the older group most often noted vocalization. About everyday life: the older group 
is less likely to indicate the non-predicativeness and vocalization, college students have increased 
dialogue. On situations of stressful events: all groups indicated a high frequency of non-
predicativeness. The older group least likely to have noted vocalization. 
Conclusion. An increase in the volume of external impressions in modern life has made less 
pronounced internalization. The development of mental functions becomes slower, so vocalization 
remains in adult period. The information flow becomes increased and more complicated, and 
inner speech gets more expansion. The incomplete formation of integrity of self leads to frequent 
activation of ontogenetically earlier, dialogical form of inner speech in everyday life. 
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On the role of language in anthropopoesis 

Davtian S. 

Department of Psychiatry and Narcology, Saint Petersburg State University, Russia 

Development of language as a complex semiotic system cannot be understood without taking into 
account the evolution of human intelligence, just as it is difficult to imagine the key stages of 
anthropogenesis in isolation from the evolution of language. In the present work, a 
transdisciplinary model of the formation of a reasonable person is discussed, the process that we 
call an anthropopoesis. According to the model the development of language and intelligence is 
carried out in a nonlinear way by ascending from level to level through critical periods, which are 
“phase transitions”, during which one of the branches (language or intellect) undergoes qualitative 
changes, preparing conditions for abrupt change in the second branch (co-evolution of language 
and intelligence).  
There are four levels described for language and intelligence:  
- Nominative level - naming of objects, actions, their properties and relations (pre-personality 
level, corresponds to an understanding intelligence expanding its vocabulary); 
 - Descriptive level - description of situations and events (the level of an immature personality, 
corresponds to representing intelligence developing syntax); 
 - Explanative level - explanation of the connections and relationships between events (the level of 
a mature personality, corresponds to an explanatory intelligence generating theories); 
 - Constructive level - invention of concepts denoting things that have never been observed by 
anyone (level of creative personality, optional level that corresponds to creative intelligence 
changing the world). 
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Processing highly reduced word forms in spontaneous Russian 

Dayter M., Riekhakaynen E.  

Saint Petersburg State University, Saint Petersburg, Russia 

The aim of this study was to describe highly reduced word forms in spoken Russian and to figure 
out possible mechanisms for their recognition. We used the recordings from the Corpus of 
transcribed Russian oral texts (overall duration about 115 minutes, 11 423 words). 
We considered a word form to be highly reduced if it had 50 or more percent of all sounds 
omitted. We found only 119 such realizations in our material. Thus, we can conclude that the 
strong reduction of word forms is quite rare in spoken Russian. 
We chose 17 highly reduced realizations and used them as stimuli in a dictation task experiment. 
For each of these realizations, assumptions were made on what can contribute to its recognition 
in a situation of natural communication. Based on these assumptions, the list of stimuli was 
compiled which included two or three contexts of different length for each realization.  
62 native speakers of Russian (52 female) aged 18 to 24 years took part in the experiment. The 
results have showed that the amount of grammatical information in the context, the frequency of 
the word form and the frequency of its context have the strongest influence of the accuracy of 
recognition. For example, the duplication of the grammatical information in the left context 
significantly increases the chances for the correct recognition of a highly reduced word. 
The research is supported by the grant #19-012-00629 from the Russian Foundation for Basic 
Research. 
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Universal and language-specific eye tracking patterns: evidence from fixation 
duration in bilingual L1 and L2 reading 

Demareva V.  

Lobachevsky State University, Nizhny Novgorod, Russia 

To date, there are conflicting experimental data on the presence of universal reading effects in 
different languages, as well as various hypotheses of universality. This study provides an 
opportunity to gain new knowledge about the psychophysiological mechanisms of the process of 
reading equal texts in different languages at bilinguals. 
30 Russian-speaking students took part in the experiment. To test the proficiency in L1 (Russian) 
and L2 (English) a C-test was compiled according to which all the participants had equally good 
knowledge of L1 and L2. The eye-movements were recorded with SMI-Hi Speed Tracker 1250. The 
participants had to read eight equal texts in Russian and in English (with a time interval of two 
weeks).  
The analysis showed the presence of a significant language effect on the duration of fixations 
(F=306,3; p<0,001). At the same time, the combined effect of language and type of text was also 
significant (F=5,9; p<0,001). It’s important to note that the overall dynamics of the average 
duration of fixations was the same when reading equivalent texts in Russian and English. For 
example, in L1, the longest fixations were revealed when reading ‘text 3’, and it was consistent 
with the results in L2. 
Thus, the general patterns of distribution of the average duration of fixations were reproduced 
when reading texts in L2, but there were also specific features of reading in L2 compared to L1, 
despite a high level of proficiency in both. 
This work was supported by the Russian Foundation for Basic Research (grant No. 18-013-01169). 
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Lexical component of the language faculty: differences in L1 and L2 Russian 
speakers 

Dusheiko A., Rezanova Z. 

Laboratory of Linguistic Anthropology, Tomsk State University, Tomsk, Russia 

The ongoing study concerns the development of a test measuring the acquired vocabulary of L1 
Russian speakers and Khakas and Tatar people who acquired Russian as an L2. The Russian test is 
based on Mill Hill Vocabulary Test which allows revealing people’s ability to operate with 
vocabulary items. The test is divided into two sets. Respondents have to search for synonyms in 
Set 1 and define the stimuli in Set 2. 24 L1 Russian speakers and 24 Turkic-Russian bilinguals 
completed Set 1. The results of the test demonstrated that L2 Russian speakers do Set 1 worse 
than Russian native speakers despite higher mean age of L2 respondents. Fisher test revealed the 
words that may serve as markers of the degree of development of the lexical component of the 
language faculty. The stimuli demonstrating their diagnostic ability cover a wide range of 
frequency and length, which means that these two factors are not the only ones influencing 
respondents’ choice. The stimuli and their synonyms need deeper analysis. The alignment of the 
samples and analysis of the results continues. 
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A comparative analysis of the identity of the acoustic characteristics of the twins 

Evdokimova V.1, Shavalev N.2, Pyriaeva A.2, Chukaeva T.1 

1Department of Phonetics, Saint Petersburg State University, Saint Petersburg, Russia; 
2Department of Otolaryngology, Saint Petersburg State Pediatric Medical University, Saint 
Petersburg, Russia 

The timbre of a voice is quite individual. However, it can be assumed that the voices of 
homozygous twins will be close. The twin method is one of the methods of research in genetics, 
which consists in comparing the characteristics of the members of a twin pair. In our studies we 
developed a methodology for studying the characteristics of the voice of twins to compare them 
with each other. We developed a questionnaire for the subjective assessment of subjects' voices. 
The speech data for 5 pair of twins were recorded. Phenotypic data of subjects was compared. 
Auditory analysis of the material by professional phoneticians showed that the voices of the twins 
have high similarity. A perceptual experiment on speech data was performed. A total of 210 
people were interviewed. The results of the perceptual experiment showed that the recognition 
rate for twins is on average 44% in pairs and generally does not exceed 61%. Thus, we can say that 
the auditors do not distinguish between these voices with high accuracy. Comparison of the 
results with the results of a perceptual experiment, videostroboscopy, laryngoscopy and computer 
voice analysis was made. As part of the acoustic analysis, we used the method of constructing 
average spectra to identify common characteristics of similarity in the voice of twin pairs. Spectral 
analysis showed that the set of frequency components of the voice is quite close in pairs. 
The research is partially supported by the Russian Science Foundation (grant 19-78-10046 
“Phonetic manifestations of communication accommodation in dialogues”). 
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Linguistic expression of causal relations in picture-based narratives: Language 
proficiency or cognitive abilities? 

Galkina E.1,2, Krasnoshchekova S.2,3, Ringblom N.4, Urgumova N.5 

1Pavlov Institute of Physiology, Russian Academy of Sciences, Saint Petersburg, Russia; 2Institute for 
Linguistic Studies, Russian Academy of Sciences, Saint Petersburg, Russia; 3Peter the Great Saint 
Petersburg Polytechnic University, Russia; 4Stockholm University, Sweden; 5Mnukhin children 
Rehabilitation Center, Saint Petersburg, Russia 

The study presents a comparison of the linguistic expression of causal relations in bilingual and 
monolingual children with typical and atypical speech development and adult speakers. We have 
analyzed both semantic and linguistic features of causative constructions in 120 Russian narratives 
(n=20 each group): Russian monolinguals (aged 4–5): typically developing (TD) and diagnosed with 
SLI; Russian-Swedish and Russian-Dutch bilinguals (aged 6–8), adult Russian monolinguals (aged 
20–25) and Russian as a second language learners (aged 20–25).  
Based on the assumption that causality is an extra-linguistic, logical phenomenon (Degand 2000), 
we presume that the usage of means of its verbal expression would be influenced by the language 
proficiency less than by cognitive development. The results indicate: as was expected, the 
semantics of causative situations becomes more complicated with the speaker’s age. All children 
mostly describe events related only by sequence in time and explained characters’ behavior by 
external reasons. Adults differ from children but are similar to each other, speaking more about 
subjective, indirect reasons of characters’ actions or states.  
Оn the other hand, all bilinguals performed less well than monolinguals (including SLI) in the 
linguistic parameters of causality such as length of causative chains, frequency and variety of 
verbal means. Bilinguals’ speech behavior may be related to the deficiency of language practice 
(Rakhilina et al. 2014). Cognitive development affects only the semantic of the causal situation 
described by the speakers, while language proficiency has more influence on the expression of 
causality in both adult and children narrators. 
References: 

1. Degand L. Causal connectives or causal prepositions? Discursive constraints // Journal of 
pragmatics 2000. 32: 687–707. 

2. Rakhilina E. V., Vyrenkova A. S. (2014) Language Interference in Heritage Russian: 
Constructional Violations // NRU HSE. Series WP BRP "Linguistics" 11. 

Poster session 2 (December 17, 12:20-14:05), poster 2 

  



 

49 

Experimental study of the category ‘furniture’ by the gradual etalon method 

Glazanova E.V. 

Saint Petersburg State University, Russia 

According to Prototype Theory (Rosch 1973), basic level categories most easily demonstrate 
prototype effects. Despite that ‘furniture’ is a category of the superordinate level, described more 
frequently in terms of family resemblance, the main purpose of this research was to show that it 
could be represented in terms of typicality as well. 
32 names of pieces of furniture were presented to 25 subjects to arrange them according to 
several parameters. The gradual etalon method (Shabes 1989) was used. As a result, empirical 
data were obtained concerning the internal structure of the continuum prototype category 
‘furniture’ and possible factors influencing its formation by representing it in the form of degree 
standards.  
The participants were nearly unanimous in their opinion that ‘table’ is the most typical 
representative of the furniture category. There could be underlined several ‘zones’ of typicality on 
the integrating degree standard, the core zone being represented by only 4 words besides 
prototype: bed, wardrobe, chair, sofa. The very periphery of the category was represented by cot, 
padded stool, secretaire and bureau. 
In order to demonstrate ‘specific gravity’ of a particular parameter with respect to the generalizing 
estimate of the example on the generalizing degree etalon of typicality, the Spearman rank 
correlation coefficient was calculated. As a result, it was found out that the ‘functionality’, 
‘familiarity’, ‘frequency’ and ‘size’ most strongly affect the ‘typicality’ of a piece of furniture (the 
correlation > 0.86), but only ‘familiarity’ and ‘frequency’ demonstrated high consistency of 
subjects` estimates. 
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Word embeddings as a window into semantic structuring of morphological family 
size in Russian 

Gnetov D.1, Kyröläinen A.-J.2 

1National Research Tomsk State University, Tomsk, Russia; 2McMaster University and Brock 
University, Hamilton, Canada 

Morphological family size (MFS), defined as the number of words derived from a given base word, 
has been shown to facilitate language processing. Furthermore, it has been demonstrated that the 
effect is semantic in nature. For example, in a morphologically rich language such as Finnish, only 
semantically closely related morphological family members contribute to the facilitation. The 
present study follows this line of investigation by focusing on the quantification of the semantic 
structuring of MFS through methods of computational linguistics in Russian, another 
morphologically rich language. 
To quantify the semantic structuring of MFS, we used word embeddings that allow modelling of 
semantic similarities between words as relations in semantic vector space. As word embeddings 
have not used before to investigate semantic structuring of MFS in Russian, we compared the 
performance of several models trained on different corpora with different algorithms. To evaluate 
the quality of the models, we carried out a visual lexical decision task (N = 42) on 300 base nouns. 
The MFS of the base words was extracted from the Russian derivational dictionary and pairwise 
cosine similarity was used to quantify the semantic similarity between the base and its 
morphological family members. The analysis of the reaction times demonstrated that only the 
semantically closely related family members facilitated responses. Thus, the results demonstrate 
that word embeddings can be used to successfully model the semantic structuring of MFS in 
Russian. 
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Key words or key pictures: what is better for text comprehension? 

Grebennikova E.1, Petrova T.2 

1Military Medical Academy, Saint Petersburg, Russia; 2Saint Petersburg State University, Saint 
Petersburg, Russia 

The aim of the study was to compare the comprehension of a text which was presented to a 
reader with the key-word set matched to this text and processing of the same document with 
pictures illustrating the text content. 34 learners of Russian as a foreign language balanced by age, 
gender, and education level participated in the experiment. Each participant read three different 
texts, and had to retell them and answer 9 questions after each text: 6 questions concerning the 
local content of the text, 2 questions concerning the general analysis and comprehension of the 
text, 1 question for estimating whether the text was difficult or easy to read and comprehend). In 
the preliminary experiment, we revealed a “true” key-word set for each stimulus 
(https://advego.com/text/seo/). According to [Murzin, Shtern, 1991], a key-word set is a minimum 
content of a text. The comparison of the "true" key-word set with an individual set can reveal the 
level of text comprehension. Our findings demonstrated significant differences in the processing 
of the texts matched with the different types of support. Presentation of the key-word set helps to 
make the retellings longer, while a set of pictures matched to the verbal component leads to the 
subjective difficulty of the text. There was no significant difference in answering after-the-text 
questions. The results support the assumption of the Cognitive Theory of Multimedia Learning 
(Mayer, 2009) that integration of verbal and pictural information with each other (a polycode text) 
helps the learners to understand and memorize the text. 

The research was supported by the grant #18-00-00640 from the Russian Foundation for Basic 
Research. 
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Relating foveal and parafoveal processing efficiency with sentence-level 
parameters in reading 

Heikkilä T., Hyönä J.  

University of Turku, Finland 

In the present study we examined the relationship between foveal and parafoveal processing 
efficiency and sentence-level parameters in reading. The study was carried out in Finnish. Foveal 
processing efficiency was assessed by the performance accuracy in a speeded lexical decision task, 
where 6-8–letter words and pseudowords were presented backward-masked for identification 
using exposure times of 60, 40 and 20 ms. Parafoveal processing efficiency was assessed by a 
lexical decision task, where 5-letter words and pseudowords were presented for 120 ms 1.33, 1.83 
and 2.24 degrees of visual angle to the right and left of the fixation point. Mean overall 
performance measures were calculated for both foveal and parafoveal performance. Participants 
read silently for comprehension 8 popular science texts on different topics. Sentence based LMM 
–analyses revealed that foveal processing efficiency predicts first pass sentence forward fixation 
times (main effect t=-3.2) and reinspection times (main effect t=-3.3) while parafoveal processing 
efficiency predicts the number of first pass forward fixations (main effect t=-3.4). In other words, 
foveal word recognition efficiency predicts the speed of reading while the width of the perceptual 
span measured by the parafoveal task is related to the number of progressive fixations made 
during reading. These conclusions will be confirmed with additional data and analyses. 
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Where does melody go after nucleus: Evidence from Russian read speech 

Kachkovskaia T., Mamushina A., Portnova A.  

Saint Petersburg State University, Russia 

The intonation system of Russian is described well in terms of melodic movement within the 
nucleus (the main word in the phrase); the most common description of this kind is the system 
suggested by E. A. Bryzgunova consisting of 7 basic “intonation constructions”. There is also some 
data on the melodic movement before the nucleus – the so-called melodic declination. But very 
little is known about where the melody goes after the nucleus. 
In Russian read speech about 95 % of intonational phrases (IPs) have the nucleus on the last word. 
In this paper we are working with the rest 5 % of the IPs, which contain at least one word after the 
nucleus. The material is a 30-hour annotated corpus of read speech. The presentation will contain 
data on the melodic movement after nucleus for the most frequent Bryzgunova’s intonation 
constructions (numbered 1, 2, 3, 4 and 6). Additionally, speaker variability will be taken into 
account. 
Another aspect that will be discussed is the perceptual significance of these melodic changes. To 
estimate it, the original recordings were modified in Praat software so that the melodic movement 
after nucleus was different from the original: e.g., level movements were transformed into 
upward and downward movements, downward – into level etc. The modified phrases were then 
assessed by native speakers of Russian. 
The research is supported by the government of Russia (President’s grant MK-406.2019.6 
“Prosodic Phenomena at IP boundaries”). 
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Effect of speaker’s fatigue and discourse genre on speech characteristics: a pilot 
study 

Khudyakova M., Grabovskaya M. 

National Research University Higher School of Economics, Moscow, Russia 

In clinical linguistics spoken the most common feature of discourse analysis is assessment of 
speech fluency, speech failures, errors, and syntactic complexity measures, in various clinical 
populations. However, there is evidence that some of these parameters can be affected by fatigue 
or physical stress. We present a pilot study of the influence of fatigue on speech production of 
healthy speakers.  
Method and Material. We analyzed 42 discourse samples by seven healthy speakers of Russian. 
Speakers (6 females, mean age - 29.4; SD = 2.4) were recorded two times: once in an active state, 
and another one in a tired state (according to self-rating). During each recording session they were 
asked to produce a picture-elicited narrative, a personal narrative and an instruction (procedural 
discourse). Speech samples were audio recorded and transcribed and segmented into elementary 
discourse units (EDUs). We analyzed speech rate (number of words per minute), total length of 
discourse samples in words, and lexical diversity. 
Results. Performed ANOVA analysis with repeated measures showed a significant effect of 
discourse genre on discourse length, speech rate, lexical diversity (p<0.05). A significant effect of 
state of the speaker on speech rate was found (p<0.05). 
Discussion. We suggest that our study sheds some light on the continuity of norm in discourse: 
depending on their physical and cognitive state healthy speakers can produce more or less 
“normative” discourse. 
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Brain mechanisms for meaning selection in the setting of ambiguity resolution: an 
fMRI study 

Kireev M.1,2, Korotkov A.1, Gershkovich V.2, Moroshkina N.2, Slioussar N.2,3, Prokopenia V.2, 
Allakhverdov V.2, Chernigovskaya T.2 

1N.P. Bechtereva Institute of the Human Brain of the Russian Academy of Sciences, Saint 
Petersburg, Russia; 2Saint Petersburg State University, Saint Petersburg, Russia; 3National Research 
University "Higher School of Economics", Moscow, Russia 

The present study was dedicated to revealing brain mechanisms of meaning selection while 
dealing with ambiguity. In psychology, there is no consensus regarding how a non-selected 
meaning is processed when the ambiguity is resolved. According to one of the proposed 
hypotheses, the non-selected meaning is actively suppressed, and therefore it would be more 
difficult to use it in the future (Allakhverdov, 1993, Gernsbacher et al., 1997). Based on that, we 
made the following hypothesis: if the non-selected meaning is suppressed at the first encounter 
with an ambiguous stimulus, we should observe an involvement of brain areas responsible for 
inhibition. We also expected to observe an aftereffect of meaning suppression associated with 
higher activity of the brain areas associated with “negative priming” while confronting the same 
stimulus in another semantic context. 
To check this, we conducted an fMRI study: 18 healthy right-handed subjects completed Russian 
adjective-noun pairs with missing letters explicitly. The context was modulated by the two 
presentations of the same noun with different adjectives making settings in which unambiguous 
conditions could be correctly completed only in one way. Ambiguous word pairs had at least two 
variants of completion. As compared with the unambiguous conditions, the first presentation of 
an ambiguous pair was associated with deactivation of the hippocampus bilaterally. Altogether, 
with the observed increase of the BOLD signal in the brain areas associated with the “negative 
priming” effect, obtained results supported the notion that the meaning irrelevant to the current 
context could be inhibited during retrieval. 
The study was funded by RFBR (the research project 18-00-00646 K (18-00-00645)). 
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Online brain activation dynamics during novel word acquisition: EEG study 

Kirsanov A.S.1, Shcherbakova O.V.1, Fillipova M.G.1, Blagovechtchenski E.D.1, Shtyrov Y.Y.2,1,3 

1Saint Petersburg State University, Saint Petersburg, Russia; 2Aarhus University, Aarhus, Denmark; 
3HSE, Moscow, Russia 

Although the brain mechanisms of language acquisition are poorly understood, the existing 
literature suggests two main word learning strategies: implicit inference-based “fast mapping” 
(FM) vs. direct instruction-based “explicit encoding” (EE). To investigate brain dynamics of the 
word acquisition process and compare it between these strategies, we created a naturalistic 
audio-visual learning paradigm, in which the subjects were introduced to novel words (n=20) 
either directly (EE) or contextually (FM) using sentences containing names of unknown tools and 
animals in conjunction with novel images. We recorded word-elicited brain activation using EEG, 
and compared it between the beginning and the end of the learning session. Three most 
prominent ERP peaks were detected at ~125-150, 200-225 and 280-305 ms after the word onset; 
based on these ERPs, source-level cortical activation (LORETA) was computed. rmANOVA revealed 
a range of effects reflecting differential dynamics of the two learning types across all three peaks: 
in MTG, STG, and premotor areаs at the first peak, premotor areas for the second peak, and IFG 
and MTG at the last one. Stimulus semantics (manipulable tools vs. animals) modulated activity in 
primary motor cortex at the first and third peaks, indicating the formation of distributed meaning-
dependent memory circuits, in line with the embodied account of language processing. In sum, we 
document online temporo-frontal dynamics of new word memory trace build-up, which (1) takes 
place on-the-fly within a short training session, (2) involves core perisylvian language cortices and 
meaning-dependent modality-specific ones, and (3) depends on the acquisition regime, confirming 
at least partially different neural mechanisms of EE and FM learning. 
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Unrounding of vowels in Russian speech 

Kocharov D., Menshikova A. 

Saint Petersburg State University, Saint Petersburg, Russia 

Rounded Russian vowels are occasionally pronounced as unrounded in unstressed positions. Naive 
speakers of Russian do not perceive these vowels as unrounded. Some of these cases are 
described in the pronunciation dictionary of Russian as possible colloquial ones. The research is 
aimed at investigating factors that influence the unrounding and thus how this phonological 
process might lead to sound change in the Russian language. The factors are following: 
 - quality of the vowel in the next syllable: /a/ vs. /i/; 
 - position of the vowel relative to the word stress: pretonic vs post-tonic; 
 - preceding consonant: labial, dental, postalveolar, velar, /j/; 
 - position of a word within a phrase: initial, middle, final; 
 - speech rate: fast vs. slow. 
We used a list of 60 sentences including fillers as a text material for the recordings. 
The experimental material consisted of these phrases read four times (twice fast, twice slow) 
by two female and two male speakers in a soundproof studio. The speakers were native citizens of 
Saint Petersburg, thus we controlled the possible dialectical differences in pronunciation. 
The data analysis showed that unrounding of rounded vowels occurs in half of the cases. The main 
factors include: 
- quality of the vowel in the next syllable: unrounding before /i/ is almost twice as frequent before 
/a/; 
- position of the vowel relative to the word stress: unrounding in pretonic syllables is observed 
more often; 
- speech rate: fast speech rate forces unrounding to happen more frequently. 
Other factors didn’t show a consistent influence. 
The research is supported by Russian Foundation for Basic Research, grant 18-012-00767. 
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Vowel quality evaluation in the experiments with tuning forks: modern listeners 
perception vs. historical data 

Kochetkova U. 

Saint Petersburg State University, Saint Petersburg, Russia 

The history of vowel acoustic measurements starts as far as in the 17th century with the work of 
Samuel Reyher who indicated the notes of the western European musical scale for various German 
vowels. From this time onwards, perception experiment became part and parcel of vowel quality 
definition. Researchers found vowel characteristic tone by ear, associating a vowel to a musical 
note obtained on the instrument or in singing. Later, after the invention of the tuning fork in the 
very beginning of the 18th century, they compared mouth cavity resonance characteristics with the 
sound of the tuning fork. If the tuning fork frequency corresponded to the oral cavity resonance 
respond, the sound was reinforced. This procedure of vowel acoustic study remained in use even 
in the beginning of the 20th century, after many new means of objective acoustic analysis had 
been invented. This very technique provided the basis for descriptions of French and Russian 
vowel systems by the father of experimental phonetic Abbot Jean Pierre Rousselot and his Russian 
student and colleague Lev Scerba, the founder of the phonetic department in Leningrad, currently 
Saint Petersburg State University. Tuning forks from the historical collection of the phonetic 
department represent the frequency of French and Russian vowels pronounced and defined by 
both authors mentioned above. The aim of the current study is to analyze the perception of the 
historical tuning fork sounds by modern native speakers of Russian and French languages with 
different levels of music education. 
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Temporal organization of Russian and French spontaneous speech: a case study of 
opera singers’ interviews 

Kochetkova U., Novolodskaya E. 

Saint Petersburg State University, Saint Petersburg, Russia 

The current study aims to analyze spontaneous speech of Russian and French opera singers, 
notably its temporal characteristics. This professional group, as well as dramatic actors and 
broadcasters, is supposed to obtain a very special training in terms of speech techniques. Besides 
that, operatic singers master a refined breath control. This fact allows supposing that singers’ 
spontaneous speech may have some particular characteristics. The number of pauses, their length 
and type will probably be different from temporal organization of other professional groups’ 
speech. Interviews of four Russian and four French opera singers were selected for this purpose 
(two male and two female singers in each language). Preliminary auditory analysis provided an 
orthographic and phonetic transcription of interviews. Then the acoustic analysis was 
accomplished using Praat software, the material was segmented manually. Duration of pauses, 
their number and type (i.e. silent and filled pauses), as well as the interpausal chunks duration 
were analyzed. Articulation rate was calculated as number of syllables per second and as 
interpausal chunk length in seconds. Statistic analysis of the obtained results provided new data 
about common and individual features of temporal organization in spontaneous speech of opera 
singers in two different languages and in two gender groups. Comparison of the present study 
results with the existing data on spontaneous speech in both languages enabled to make some 
hypothesis about particular characteristics of spontaneous speech in this professional group. 
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Biliteracy advantage: Learning novel written word-forms in native and second 
language scripts 

Kopytin G.1, Bermúdez-Margaretto B.1, Myachykov A.1,2, Shtyrov Y.1,3,4 

1Centre for Cognition and Decision making, Institute for Cognitive Neuroscience, National Research 
University Higher School of Economics, Moscow, Russia; 2Northumbria University, Newcastle, UK; 
3Aarhus University, Denmark; 4Laboratory of Behavioural Neurodynamics, Saint Petersburg State 
University, Russia 

The acquisition of new orthographic representations is a fast and highly automatic process. Yet, it 
is still poorly understood, especially in biliterate populations. Since an overlap between 
orthographic scripts in native (L1) and non-native (L2) languages leads to phonetic ambiguities 
interfering with visual word recognition, the process of novel word learning might also be 
influenced by the ambiguity of the script. To test this hypothesis, reading latencies were collected 
from 50 Russian native speakers, literate in Cyrillic and Roman scripts. The task involved reading-
aloud twelve familiar and twelve novel words, repeated across 10 blocks. Stimuli were equally 
presented in L1 Cyrillic, in non-native Roman or in an ambiguous script (with letters shared by L1 
and L2). Linear mixed-effects modelling revealed a significant three-way interaction, showing 
a larger RTs decrease in novel than in familiar words as a consequence of the training, more 
expressed for L2 and particularly strong for ambiguous script. Indeed, differences between familiar 
and novel words in L1 and L2 scripts were eliminated already at the second exposure whereas for 
the ambiguous script only at the fifth, with lexical differences increasing again in further 
presentations. Interestingly, post-training outcomes of learning revealed no recall differences 
between familiar and trained words, but showed an effect of the script used, with better 
performance for ambiguous stimuli. Overall, our results indicate that the knowledge of two 
orthographic systems may contribute to better memory for novel word forms in ambiguous script, 
suggesting stronger orthographic representations for items present in both L1 and L2. 
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On the issue of selecting acoustic characteristics ensuring gender  

Kriakina N. 

Saint Petersburg State University, Saint Petersburg, Russia 

In speaker identification, a forensic phonetician’s task may involve using various acoustic 
characteristics in order to build a personal profile of the speaker. Gender recognition has been 
admitted to be one of the most important aspects in the field. The aim of this study was to test a 
set of audial stimuli to prove the correlation between F0 variability and gender recognition success 
rate. Several speakers were recorded while speaking (i) normally and (ii) imitating a person of 
another gender; a number of respondents were then asked to comment on whether each phrase 
was said by a man or a woman. Eventually, a reasonable codependency rate between the fact of 
using particular F0 ranges and the level of imitation success has been noticed. It enhances our 
understanding of Russian speakers’ gender recognition but also gives a chance to single out other 
characteristics pivotal for successful undertaking this kind of tasks. 
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Acquisition of grammatical rules in monolingual and bilingual children: A case of 
Russian noun case 

Ladinskaya N.1, Chrabaszcz A.2, Lopukhina A.1 

1Center for Language and Brain, National Research University Higher School of Economics, 
Moscow, Russia; 2University of Pittsburgh, Pittsburgh, USA 

The study compares acquisition of Russian nominal case inflections by Russian monolingual and 
Russian-English bilingual children (2-6 year old). The goal of the study is twofold: it sets out to 
examine at what age bilingual children learn to generalize rules of nominal case usage compared 
to the monolingual children, and identify the order of acquisition of Russian oblique case 
inflections in the two populations of language learners. Children perform a picture-based sentence 
completion task in which they have to finish the sentence by naming real or non-existing objects in 
the pictures. Five sentence frames are constructed to bias the children’s responses towards the 
use of a noun form in one of the five oblique Russian cases, across three declensions plus plural 
forms. The stimuli include 24 words (for naming of real objects) and 24 pseudowords (for naming 
of non-existing objects). Data collection is in progress, but interim results show that both 
monolingual and bilingual children learn to generalize morphological rules to novel nouns by the 
age of 2 and that nouns in the plural form are acquired later in language development. Compared 
to monolinguals, bilingual children tend to substitute oblique cases with the nominative case even 
at 4-5 years of age. Thus, the study complements existing longitudinal data on L1 acquisition of 
Russian by testing both monolingual and bilingual children’s knowledge of all nominal oblique 
inflections at a time across a wide age span. 

Poster session 2 (December 17, 12:20-14:05), poster 5 

  



 

63 

Eye movements during algorithmic and good-enough sentence processing 

Lopukhina A.1, Laurinavichyute A.1,2, Malyutina S.1 

1National Research University Higher School of Economics, Moscow, Russia; 2University of 
Potsdam, Potsdam, Germany 

Sentence comprehension relies not only on algorithmic parsing of grammatical structure but also 
on shallow good-enough parsing (Ferreira et al., 2002). We tend to guess relations between words 
based on their meaning and our real-world knowledge, without building accurate syntactic 
representations. The theory predicts that good-enough processing should be faster than 
algorithmic processing (Karimi & Ferreira, 2016; Koornneef & Reuland, 2016), however 
experimental evidence is very limited. We aim to investigate whether reliance on lexico-semantic 
cues will speed up reading. 
Participants (N = 58, MAge = 23) read sentences and answered comprehension questions while 
their eyes were tracked. Stimuli sentences (N = 56) were either plausible or implausible: their 
syntactic structure either matched or contradicted the semantic relations between words. We 
expected that larger proportion of incorrect answers for the implausible compared to the 
plausible condition would show greater reliance on good-enough processing. Moreover, we 
hypothesized that eye movements in sentences that have been processed incorrectly will be 
different from those in sentences that have been processed correctly. 
Indeed, participants showed a 31% accuracy decrease in implausible sentences compared to 
plausible (p<0.001). When participants gave accurate responses, they fixated on critical words in 
implausible sentences longer than in plausible sentences (p=0.002). However, when participants 
provided inaccurate responses, they fixated on critical words in plausible and implausible 
sentences for the comparable amount of time (p=0.70). Therefore, our study provided evidence 
for the good-enough processing advantage: fixation durations during algorithmic processing were 
longer than during good-enough processing. 
The study was supported by RFBR grant № 18-012-00640. 
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Results of cognitive processing of social information by young children (according 
to language and speech): gender aspect 

Malanchuk I.G.1, Zalevskaya A.G.2 

1Kurchatov Institute, Moscow, Russia; 2Krasnoyarsk State Pedagogical University named after V.P. 
Astafiev, Krasnoyarsk, Russia 

The forms of speech, language structures and means used by children are highly informative in 
terms of the content of social representations (perceptual, emotional, cognitive, behavioral), their 
connections, stability and transformation. Due to the regular reproducibility of their content in 
communication, children's speech and language are reliable material to study the systems of social 
consciousness from early ontogenesis.  
In our study of differences in the systems of social consciousness of children and cognitivization of 
early social experience, we consider an early model of gender, when the concept of gender 
coincides with the concept of biological sex, while the socio-psychological aspects of gender are 
defined by various forms of adult behavior, aimed at boys and girls.  
The database includes 320 units of speech, selected according to the author’s unique method. 
There are 160 units of boys and 160 unit of girls’ speech. In each unit of speech, social information 
is highlighted, described in terms of social representations, communicative intentions and goals, 
social distance and some other parameter. 
The report discusses the relationship of social representations of boys and girls in the second and 
third years of life in 4 comparison groups altogether. Correlation analysis allowed establishing 
differences in the structures of social consciousness in the dynamics of early childhood. The 
research identifies the central and peripheral areas of social consciousness, cognitive patterns 
reflecting the coherence or mutual exclusion of various social ideas, the structure of ideas about 
oneself and other people having age and gender-related differences. 
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Spatial mapping of temporal semantics 

Malyshevskaya A.S.1, Myachikov A.V.2 

1Higher School of Economics, Moscow, Russia; 2Northumbria University, Newcastle, UK 

Processing of both concrete and abstract concepts has been shown to induce regular spatial biases 
(i.e., spatial-conceptual mappings) (Walsh, 2003). However, unlike words with concrete spatial 
referents, there is no obvious perceptual reference space for the time concepts. Therefore, we 
may need to represent words of temporal semantics by using conceptual metaphor mappings 
within available perceptual modalities (e.g., Lakoff, 2008). Temporal concepts may be represented 
in perceived space along vertical, horizontal and sagittal axes (Santiago et al., 2007; Bonato et. al., 
2012; Shaki & Fischer, 2012). Existing research examined some aspects of the relationship 
between space, on one hand, and numbers, words, and event representations, on the other 
(Boroditsky, Fuhrman & McCormick, 2011; Eikmeier, Hoppe, & Ulrich, 2015). However, there is 
little research that considers relationship between space and distinct time units (hours, months, 
days of the week, etc.). As a result, it remaims largely unclear how these units are encoded in 
space. In our project, we focus on the analysis of individual time units with regard to their 
distribution in mental time space. Here, we report results of Study 1 where we collected free 
descriptions from 120 participants reflecting their subjective spatial mapping preferences for 
individual time units. We also discuss the design of Study 2, in which we will use a line bisection 
task aiming to test objectively whether the mapping frequencies observed in Study 1 generalize 
both to spatial and reaction time data. 
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The effect of case on morphological processing: Evidence from an ‘illusory 
conjunctions’ paradigm 

Malyutina S., Zharikova D., Savinova E. 

National Research University Higher School of Economics, Moscow, Russia 

There is an ongoing debate about the processing mechanisms of multimorphemic words (e.g., 
play-ing, cat-s): whether they are accessed directly as whole units (Butterworth, 1983), via 
decomposition into morphemes (Taft & Forster, 1975), or via a combination thereof (Schreuder & 
Baayen, 1995). Likely, the processing mechanisms are modulated by linguistic factors, such as 
noun case. In this study, we test the hypothesis that oblique case forms are prone to 
decomposition, whereas citation forms (nominative case) have a special status in the mental 
lexicon and are accessed directly regardless of their morphological structure (Gor, Chrabaszcz, & 
Cook, 2017). In most previous studies investigating the role of case, words have been presented in 
isolation. Our novel contribution is the use of sentence comprehension context, closer to real-life 
language processing conditions. 
Healthy young participants (data collection ongoing, current n=18) performed an ‘illusory 
conjunctions’ task (Prinzmetal et al., 1991) embedded into a self-paced sentence comprehension 
task. Each target noun was first presented in fonts of two colors. Then it was presented in black 
font and participants had to indicate the color of the target letter. Lower accuracy when the color 
boundary contradicted the morphemic boundary would indicate morphological decomposition. In 
our current sample, this was not the case in either oblique or citation forms. This can indicate 
either lack of obligatory noun decomposition during sentence reading or insensitivity of our 
measure to early online decomposition processes. 
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The social context matter: differences in the informativeness-accuracy trade-off 
depending on the situation 

Martín-Luengo B.1, Alexeeva M.1, Zinchenko O1., Shtyrov Y.2,1,3 

1Center for Cognition and Decision Making, Institute of Cognitive Neuroscience, National Research 
University Higher School of Economics, Moscow, Russia; 2Aarhus University, Denmark; 3Saint 
Petersburg State University, Russia 

Research on conversational pragmatics showed that people strategically decide to share 
information depending on what they believe will be more useful for the receptor. Under 
uncertainty, it was shown that the proportion of answers provided is lower within formal (e.g., job 
interview) than informal (talking with friends) contexts. However, in formal contexts (e.g., 
testifying in court), reporting information is often obligatory, while in informal contexts we might 
decide not give information we are not sure about. We investigated the effect of different formal 
(court testimony, job interview) and informal contexts (talking with friends, being at a date) on the 
participants’ willingness to share information. First, participants completed a multiple-choice test 
using general knowledge questions with 4 alternative answers. After each selection, one of the 
four social contexts was presented and participants indicated whether they would report or not 
their selected answer. We replicated previous results with more reported answers for the 
“friends” than for the “job” interview contexts. Additionally, we found an interaction between the 
four contexts. In the formal context more answers were reported in the trial than in the job 
interview, but similar proportion of answers was provided within the informal contexts. These 
results highlight the differences in sharing information between different contexts as well as 
specific sub-contexts, illustrating the complexity of the variables affecting memory reporting. 
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Functional connectivity in the right temporal cortex in the post-stroke aphasia 

Martynova O.1, Balaev V.2 

1Institute of Higher Nervous Activity and Neurophysiology of RAS, Moscow, Russia; 2National 
Research University Higher School of Economics, Moscow, Russia 

This study focused on the role of the intact hemisphere in language compensation in post-stroke 
fluent aphasia using the mismatch negativity concept. Fourteen aphasia patients with speech 
perception impairment in the chronic stage after a left hemisphere stroke and 16 healthy 
volunteers participated in the fMRI session while passively listening to speech sounds in the 
oddball paradigm. The general linear model analysis showed a deviant-elicited response in 
bilateral temporal cortices in healthy volunteers and only in the right posterior parts of the 
superior and middle temporal gyri in patients. We found between-group differences in responses 
to deviant sounds in the left middle temporal and supramarginal gyri. Further, the right 
hemisphere areas revealing significant deviant-elicited activation in the control group have served 
for the region of interest in the functional connectivity (FC) analysis after additional functional 
parcellation. The FC of the right homolog of Wernicke’s area with eight adjacent regions was 
significantly higher in aphasia patients than the control group. The FC of the region, including the 
right supramarginal and postcentral gyri with seven adjacent regions positively correlated with 
speech assessment test scores in patients. Our findings suggest that altered FC in the right 
superior temporal gyrus in aphasia patients reflects the functional reorganization of the intact 
hemisphere areas involved in phonological perception, while the increased FC of the right 
supramarginal gyrus could play a compensative role in speech perception via its greater 
involvement in the attentional processing of speech stimuli in fluent aphasia. 
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Acquisition of concrete and abstract concepts: an interdisciplinary investigation 

Mkrtychian N.1, Kostromina S.1, Gnedykh D.1, Kurmakaeva D.1, Blagovechtchenski E.1, Shtyrov 
Y.1,2,3 

1Saint Petersburg State University, Russia; 2Aarhus University, Denmark; 3HSE, Moscow, Russia 

Abstract concepts that do not have particular physical objects as referents have been suggested to 
be learned less efficiently than concrete ones (Palmer et al., 2013, Mkrtychian et al., 2019). Here 
we investigate the process of concrete and abstract concept acquisition using psychological, 
demographic and neurophysiological measures. 
10 novel concrete and 10 novel abstract concepts were provided to thirty healthy participants (age 
18-35, 53% female), each in the context of a 10-sentence story. (1) Recall, (2) Recognition, (3) 
Lexical Decision, (4) Free-form Definition and (5) Word-Definition Matching tasks were used to 
estimate the acquisition outcome. EEG was recorded during a (6) Passive-Reading task. 
Psychological assessment included verbal scales from the Amthauer’s intelligence structure test, 
BIS/BAS Scales, MSTAT-1 and custom-designed questionnaire. 
We found that, behaviorally, in comparison with concrete words, abstract ones were 
better recalled in Recall and faster responded in Recognition and Lexical Decision tasks, but 
produced poorer performance in both definition tasks. Furthermore, regression analysis revealed 
that, for concrete concept acquisition, key positive parameters were generalization ability and 
experience in arts, while preference for ambiguity had an inverse relation with learning 
performance. Abstract word acquisition was positively related with BAS-Drive scale, diversity of art 
experience, and negatively with frequency of museum/exhibition visits, acceptance of ambiguity 
and age. Neurophysiologically, the brain responses differed between the types of newly learnt 
concepts starting from as early as ~150 ms post-stimulus onset. The findings suggest highly 
dissimilar different mechanisms for the acquisition of concrete and abstract concepts at both 
cognitive and neuronal levels. 
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Orthography effects in word processing (Tatar-Russian case study) 

Nagel O., Temnikova I.  

Linguistic Anthropology Laboratory, National Research Tomsk State University, Tomsk, Russia 

As monolinguals, bilinguals seem to be sensitive to orthographic regularities of their languages but 
contrary to monolinguals, bilinguals need to quickly identify to which language the written words 
they read refer to. One of the clues available is the legality of bigrams in both orthographies that 
could become a reliable marker. Orthographic regularity has been implicated as a contributor to 
the efficiency of processing visually presented words in Russian by Tatar bilinguals and Russian 
native speakers. 
The stimuli differed in their origin: some being of Turkic origin in the Russian language and, thus, 
demonstrating orthographic regularities of the Turkic language (e.g. сарафан), and some nouns of 
Russian origin characterized by the Russian language orthographic patterns (e.g. камень). The 
basic linguistic characteristics (frequency, length, familiarity) were included into the model. The 
participants (Tatar-Russian bilinguals and Russian native speakers) made judgments about 
whether or not a string of letters appearing in the center of the screen is a common Russian word 
in a traditional Lexical Decision Task. No significant effect of orthographic regularity was revealed 
in both groups of participants but individual differences in processing of words with orthographic 
regularities of the Turkic language were traced in Tatar-Russian bilinguals differing in their 
sociolinguistic characteristics including degree of exposure to the Tatar language. 
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The intelligence and sensorimotor integration in children with specific language 
impairment 

Nikolaeva E.1, Brisberg T.2 

1Herzen State Pedagogical University, Saint Petersburg, Russia; 2Bunin State University, Yelets, 
Russia 

Specific language impairment (SLI) is one of the most common problem of preschool age. 
According to the most accepted hypothesis by Lev Vygotsky, up to three years the speech and 
thinking develop separately, but after three years formed speech significantly accelerates the 
cognitive development of the child. Language development requires efficient sensorimotor 
integration. It can be assumed that speech problems are the result of a cyclic process in which the 
deterioration of sensorimotor integration leads to speech disorders, which lead to a decrease in 
intelligence, and a decrease in intelligence, in turn, slow speech development. That is why the 
purpose of this work was to identify the level of intelligence and features of sensorimotor 
integration in preschool children with different severity of speech problems. 96 preschool children 
of 5–7 year-old were examined, including 30 children with normative speech development and 66 
children were diagnosed with SLI of different severity.  
Children performed the test by J. Raven and simple sensorimotor reaction. There were no 
differences between the groups according to the results of simple series A Raven test), but it was 
shown by regression analysis that the independent variable "level of speech development" 
significantly influenced the dependent variables "intelligence, AB series, Raven" (β=0.485, 
R2=0.236, p=0.001) and "total intelligence index" (β=0.376, R2=0.141, p=0.001). Moreover, it also 
affected the time of simple sensorimotor reaction (β=0.417, R2=0.174, p=0.007). 
The data obtained confirm the existence of a cycle of mutual influence of sensorimotor integration 
and speech development. Work was supported by RFBR grant 18-013-00323. 
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Hand and shoulders gestures: a step towards a complex analysis of communicative 
movements 

Nikolaeva Y.1, Evdokimova A.2 

1Lomonosov Moscow State University, Russia; 2Institute of Linguistics of Russian Academy of 
Sciences, Saint Petersburg, Russia 

Human communication is inherently multimodal and involves manual and head gestures, eyes, 
legs and body movements and facial expressions. Our study presents a framework aimed to 
describe and analyze all hands and shoulder movements within a unified approach, taking into 
account kinesiological features, context and discourse functions of the movements and their 
kinesic and verbal context. 
There are two approaches to the analysis of upper limb movements: either including them into 
manual signs or discriminating hands, elbows and shoulder moves. We follow the second one, but 
consider the complex nature of human face-to-face communication. Also, we distinguish strictly 
shoulder movements, echo-movements initiated in other body parts and displacements. 
Our investigation shows that about 10% of hand gestures are combined or alternate with shoulder 
movements, most of which can be interpreted as gestures or co-speech pragmatic markers. Most 
common manual gestures perform depicting functions illustrating the speaker’s words, and 
gestures with pragmatic meaning are met twice less. In contrast, pragmatic shoulder movements 
are more often than illustrating ones. The most recognized pragmatic meaning of shoulder 
gestures is “I don’t know” performed as a shrug, which in fact comprises a variety of functions. In 
addition, shoulder movements play an important role in turn-taking. The interaction of hands and 
shoulders gestures greatly increase the understanding of manual movements. 
Our approach can be extended to cover other movements, including body, legs and head 
communication signs and postures. 
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Self-monitoring of text comprehension: the eye tracking study in 9–11 year-old 
dyslexic children 

Oganov S.R., Kornev A.N.  

Neirocognitive and scientific studies lab, Saint Petersburg Pediatric Medical University, Russia 

It is known that a reader often returns to previous text’s pieces while reading. These returns 
reflected in the regressive saccades which are made for various reasons: decoding mistakes, 
anticipation errors and also because the need to re-read the misunderstood fragments of text 
(self-monitoring of comprehension). The amount of text information simultaneously covered by 
self-monitoring related to the amplitude of regressive saccades. The number of regressive 
saccades related to the necessity to re-read a piece of text. Our previously research has shown 
that adult poor comprehenders have a low-level skill of self-monitoring. This issue in dyslexic 
children is not well studied.  
The current eye tracking study aimed to analyze a self-monitoring of scientific text comprehension 
in 9-11 y.o. dyslexic children. The study involved 53 participants: 20 dyslexic and 33 typically-
developing children. Eye movements were recorded by using an eye-tracker system SMI RED500, 
while children read two scientific texts. Regressive saccades measures were analyzed. 
Statistical analysis revealed differences between the groups in the characteristics of regressive 
saccades. We found that the dyslexics used regressive saccades of shorter amplitudes (p<0.001). 
The number of regresses also distinguished the subgroups. Dyslexic children made more 
regressive saccades (p<0.001).  
Our findings allow to suggest that dyslexics have a weaker ability to self-monitoring 
comprehension in comparison with typically-developing children. The differences in number of 
regressive saccades reflects to the need for short regresses associated with misreads of words 
(decoding problems). 
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A corpus study of semantic coherence in schizophrenia in Russian written texts 

Panicheva P.1,2, Litvinova T.2,3 

1National Research University Higher School of Economics, Saint Petersburg, Russia; 2Voronezh 
State Pedagogical University, Voronezh, Russia; 3Plekhanov Russian University of Economics, 
Moscow, Russia 

Schizophrenia is widely known to manifest in language disturbance. Namely, speech incoherence, 
tangentiality, derailment are indicative of thought disorder characteristic of schizophrenia (Bleuler 
1916, Andreasen 1979). Recent advances in distributional semantics have made it possible to 
measure coherence in text in a unified and objective manner. It has been shown that semantic 
coherence measures based on distributional semantic models in English speech significantly 
contribute to schizophrenia diagnosis prediction and correlate with thought disorder measures 
(Bedi et al. 2015, Iter et al. 2018). However, information on other languages and modes is either 
contradictory or unavailable (Just et al. 2019). Specifically, a recent experiment with Russian oral 
speech samples resulted in no significant difference between manually derived coherence 
measures in patients with schizophrenia and healthy control subjects (Ryazanskya & Khudyakova 
2018). 
The goal of the current work is to analyze semantic coherence in schizophrenia in Russian written 
texts. To the best of our knowledge, this is the first study which focuses on written texts by people 
with schizophrenia. We present a new dataset of short texts on the same topic written by patients 
diagnosed with schizophrenia and healthy control subjects matched for gender and age. We have 
developed a number of semantic coherence measures calculated automatically with a 
distributional semantic model. Our results on semantic coherence features in Russian written texts 
are contradictory to the results reported for spoken English texts. However, minimum semantic 
coherence and the position of the minimum in a text in our dataset provide an effective diagnosis 
predictor.  
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The influence of the speaker's gender on the semantic structure of oral 
spontaneous text 

Pavlova D. S.  

Perm State National Research University, Perm, Russia 

The paper is devoted to the study of the semantic structure of oral spontaneous text. A new 
understanding of the text’s semantic structure as a collection of text themes and subthemes, 
semantic units that implement these subthemes, and various links (semantic and grammatical) 
between units and themes/subtopics, is proposed by the authors. The study was carried out by 
the method of graphosemantic modeling using the author's method of classifying components for 
semantic analysis. The processing of the entire research material was carried out by the method of 
grafosemantic modeling in the information system Semograph. The selection of informants was 
balanced according to their gender, age and education. The analysis of the semantic structure of 
48 oral spontaneous monologues is presented taking into account such social parameter of 
informants as “gender”. It is proved that the semantic structure of oral spontaneous text on one 
topic has a stable core and at the same time is subject to sociolinguistic variability. Women's texts 
are more uniformly thematically, often in them a recurring set of subthemes is implemented. And 
the texts of men are more diverse, they can be implemented in different subthemes with different 
volume of units. 
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Anodal and cathodal tDCS of Wernicke’s and Broca`s areas affects acquisition of 
novel words in word-picture association task 

Perikova E.1, Filippova M.1, Shcherbakova O.1, Kirsanov A.1, Blagoveshchensky E.1,2, Shtyrov Y.1,2,3 

1Saint Petersburg State University, Saint Petersburg, Russia; 2Higher School of Economics, Moscow, 
Russia; 3Aarhus University, Aarhus, Denmark 

Тo clarify the role of the key language areas in word acquisition, we used tDCS of Broca’s and 
Wernicke’s areas prior to a word-learning session, which employed auditory exposure to 10 novel 
words, repeated 10-times each in sentential context in combination with pictures of novel objects. 
We modulated stimulation polarity (anodal, cathodal, sham/placebo), stimulation site (Broca, 
Wernicke), and word-form novelty (novel stimuli, familiar control words). Learning outcomes were 
tested immediately after the learning session using lexical decision task and semantic word-
picture matching task. Five groups (n=32each) of native Russian speakers (age 18–35) received 15-
minutes’ cathodal or anodal tDCS over one of the areas or sham stimulation. Accuracies and 
reaction times were analysed using rmANOVA. 
Lexical decision task showed faster responses for all tDCS groups than sham for familiar words 
(p<0.002), but only a marginal effect for novel words (p<0.063). Semantic word-picture matching 
task showed faster responses for all polarities and sites than for the sham condition, for both 
familiar and novel words (p<0.001). Furthermore, in the semantic task, Broca’s area tDCS led to 
faster reactions than Wernicke’s area stimulation specifically for the new words (p<0.002). 
Reaction time for anodal stimulation was faster than for cathodal in Wernicke’s area for novel 
words (p<0.001). Our results indicate that tDCS can influence integration of newly-learned words 
into the semantic system. New word forms were mastered most efficiently after stimulating 
Broca’s area, highlighting its role not only in speech production but also in comprehension and 
word acquisition. 
Supported by RF Government grant №14.W03.31.0010. 
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The role of family engagement in alternative and augmentative communication 
(AAC) intervention programs 

Petrova O., Romaniuk A., Trapizanova N.  

Odessa Regional Medical Center of Mental Health, Early Intervention Department, Odessa, Ukraine 

Studies prove that early childhood education is effective if it is provided through competent 
referent adults. The active involvement of caregivers in these interventions has proven to enhance 
the use of AAC in the home setting. 
Materials and methods: The early intervention program was attended by 10 families with children 
aged 2-4 years with a delay in speech development. None of the children used verbal speech for 
communication. For diagnostic the levels of child development we used “Ages and stages 
questionnaire”, “Communicative Matrix”. To identify difficulties in routines and set goals for 
intervention we used “Routine based interview” and Goal Matrix, check-list “Satisfaction with 
home routines evaluation”.  
Intervention. In the process of the early intervention program implementing it was used home-
visiting and intervention in natural environment. We used the approach of parents’ coaching, 
working with goals in routines (play, attending playground, attending shop, feeding, etc.). Early 
intervention specialists facilitated parents to use teaching strategies: space adaptation, 
encouragement, visual or gesture help, commenting, imitation, expansion, open-closed questions, 
and time delay. Also AAC strategies for child communication were implemented: manual and 
graphic symbols. 
Results. After one year of intervention all the parents showed increasing level of teaching 
strategies using in routines and higher level of satisfaction with home routines. In children it was 
defined the increasing level of general development and more effective AAC strategies using. 
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Sketch structure as a way to resolve ambiguity while reading polycode texts 

Petrova Т., Riekhakaynen E., Bratash V.  

Saint Petersburg State University, Saint Petersburg, Russia 

The aim of this study was to investigate the online process of reading and analyzing sketchnoting – 
the special type of a polycode text — on Russian language material. The eye-tracking method was 
used to examine the effects of using different types of sketches while reading four biographies of 
Russian poets. We randomly assigned 20 high-school children to 4 reading conditions: (a) text 
only; (b) linear sketch; (c) radial sketch; and d) path (trajectory) sketch. We measured 1) the total 
dwell time, the total fixation count, interest area dwell time, interest area first run dwell time, 
interest area fixation count for each verbal and non-verbal zones of the texts, for horizontal and 
diagonal zones; (2) deviation from the trajectory when examining the sketch; (3) the number of 
correct answers to the factual and analytical questions concerning the comprehension of the text; 
(4) subjective difficulty of different stimuli on the results of the responses to one of the questions 
after each biography. Results showed that readers process different formats of texts differently, 
sketches being easier to process and understand than a verbal text of the same content. We 
revealed that the sketch structure is one of the means that helps to resolve ambiguity while 
reading polycode texts. The best format of sketches is of the trajectory type. The analysis of 
participants’ eye movements while reading the stimuli made it possible to propose a number of 
recommendations for creating sketches. 
The research was supported by the grant #18-00-00640 from the Russian Foundation for Basic 
Research. 
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Machine learning algorithm as a credible tool to reveal manipulative components 
in different types of the texts 

Petrovskaia A.1, Murtazalieva K.2 

1Institute of Molecular Biology, RAS, Moscow, Russia; 2Institute of General Genetics, RAS, Moscow, 
Russia 

All speeches and most of other types of the texts are mediated by the speaker’s (narrator’s) 
personality. At the same time all socially important speeches include manipulative components 
which are reflected in any speech via linguistic markers such as semantics, syntax, intonation, etc.  
In order to evaluate the credibility of the source of information and the weight of manipulative 
components without deepening inside, we offer the machine learning algorithm which is at the 
cutting edge of the modern science. We apply a neural network which distinguishes between 
manipulative and (mostly) non-manipulative texts. 
We trained a neural network with a corpus of texts which include significant manipulative 
components and with a corpus of “neutral texts” which are manipulation-free according to the 
linguistic analysis performed by a human. A trained model was applied for 2 different corpora – 
the texts of Russian pro-governmental and Russian oppositional politicians, which were precisely 
analyzed to reveal different connotations inside. Preliminary results show a high manipulative 
component of both corpora, thus, of both pro-governmental and oppositional discourse. More 
detailed conclusions require a more precise analysis.  
We do not declare a human-above performance but we assume that our algorithm is a perfect 
tool to detect manipulative components in political, religious, military and even scientific texts 
which require precise analysis to reveal manipulative connotations.  
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Modality of attention and syntax in Russian and English 

Pokhoday M.1, Shtyrov Y.1,2,3, Myachykov A. 1,4 

1Centre for Cognition and Decision Making, HSE, Moscow, Russia; 2Centre of Functionally 
Integrative Neuroscience (CFIN), Department of Clinical Medicine, Aarhus University, Denmark; 
3Laboratory of Behavioural Neurodynamics, Saint Petersburg State University, Russia; 

4Northumbria University Newcastle, Newcastle upon Tyne, UK 

Choosing between various syntactic possibilities during sentence production does not seem a 
complicated task. However, the number of possible structures can be numerous. Especially in 
languages with a free word order, like Russian. Which mechanisms underlie this decision making 
process is what we are trying to find out in our line of research.  
It is well established that shifting attention towards one of the referents during visually mediated 
sentence production increases a probability of structuring the sentence in a way to reflect this 
shift. In English language (Tomlin, 1995; Gleitman et al. 2007) it is a probability of choosing passive 
structure over active when patient is cued, in Russian (Myachykov and Tomlin, 2008) it is 
mentioning the cued referent first. Those studies however focused solely on manipulating visual 
attention of the participants. In our research, we want to expand those findings to other 
modalities. We use primes from visual, auditory and motor modalities. 
On Night Whites we will report results of the completed project. In the project, we looked at how 
manipulation of attention by visual, auditory and motor cues affects syntactic choice of Russian 
and English language speakers. We will report results of six experiments conducted on the 
premises of Higher School of Economics, Moscow and Northumbria University Moscow. 
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Early stages of visual word processing in different types of experimental paradigm 

Rebreikina A, Larionova E.  

Institute of Higher Nervous Activity and Neurophysiology of RAS (IHNA&NPh RAS), Moscow, Russia 

It has been widely reported that early components of ERPs are sensitive to such parameters as 
lexicality, frequency, length and concreteness of words. This was explained by the influence of 
previous visual experience. There's some evidence to suggest that type of experimental task can 
have an impact on the early components of the ERPs during reading words. 
We investigated the early stages of word processing in two tasks: spelling error detections in 
visually presented words and passive reading. In both tasks, the words were balanced in frequency 
and length. 21 adults participated in the study. The amplitude and latency of P100, N170 and 
anterior negative components were analyzed (negative deflection in frontal-central area around 
200ms). 
It was revealed that the P100 and N170 latency was significantly prolonged during error detection 
task than during passive reading. The amplitude of P100 did not differ significantly. The N170 
amplitude was higher in passive reading task than in error detection task. But the anterior 
negative component was greater in error detection task than passive reading task. 
The revealed amplitude and temporal features in different types of tasks may be due to the fact 
that in passive reading a person uses a faster holistic strategy of reading, and in the error 
detection task — the strategy of letter-by-letter reading. In addition, pronounced frontal 
negativity in the first task may reflect the process of detecting deviations, which requires active 
involvement of the frontal cortex. 
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The learning dynamics of recurrent sequences 

Rey A.1, Bogaerts L.2, Tosatto L.1, Bonafos G.1, Franco A.3, Favre B.4  

1Laboratoire de Psychologie Cognitive, CNRS & Aix-Marseille University, Marseille, France; 2Center 
for Research in Cognition & Neurosciences, Hebrew University, Jerusalem, Israel; 3Free University of 
Brussels, Brussels, Belgium; 4Laboratoire d’Informatique Fondamentale, CNRS & Aix-Marseille 
University, Marseille, France 

In a recent article, McCauley and Christiansen (2019) introduced a new model of language 
comprehension and production inspired by usage-based approaches to language development. A 
central feature of the model is the learning, through online processing based on chunking 
mechanisms, of recurrent multiword sequences. To study the learning dynamics of recurrent 
sequences in human participants, we used a simple letter-naming paradigm in which participants 
were instructed to name single letters presented one at a time on a computer screen. The 
recurrent sequence consisted of a triplet of letters that were systematically presented in that 
order. Participants were not told about the presence of this recurrent triplet. A variable number of 
random letters were presented between two repetitions of the recurrent triplet. We predicted 
that if any learning of the triplet occurred, naming times for the predictable letters in the triplet 
would decrease as the number of triplet repetitions increased. Surprisingly, across four 
experiments, detection of the recurrent sequence only occurred under very specific experimental 
conditions and was far from a trivial task. Our study provides new evidence regarding the limits of 
implicit statistical learning and the critical role of contextual information in the learning dynamics 
of recurrent patterns. 
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Processing cognates by late Russian-English bilinguals: RT and eye-tracking studies 

Ryabova Y., Temnikova I., Nagel O.  

Linguistic Anthropology Laboratory, National Research Tomsk State University, Russia 

Processing cognates by Russian-English bilinguals still needs to be researched bearing in mind the 
heterogeneous results researchers have got up to now. The facilitation effect of processing 
cognates, found out by many researchers for language pairs with both similar and different 
alphabet codes and considered to be the evidence of indiscriminate lexical access and 
simultaneous activation of L1 and L2 in a bilingual’s mind, seems to be unstable in case of Russian-
English educational bilinguals, as researchers report inhibition as well as facilitation in cognate 
processing. The paper is focused on expanded investigation of the nature of cognate effect, with 
such factors as context, orthographic and phonological overlap taken into account, in Russian-
English educational bilinguals with Advanced level of English, who do the reading task in L2. The 
experiment employing the Eyelink 1000 Plus is intended to continue a series of RT experiments on 
cognate processing that revealed the effect of inhibition. Basic eye-tracking data (first fixation 
duration, gaze duration, reading time, total number of fixations, skipping rate) show no cognate 
effect during the reading task though statistically insignificant trend to faster processing cognates 
in context provides grounds for further investigation. 
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Automated analysis of verbal fluency task in healthy speakers: preliminary results 

Ryazanskaya G., Khudyakova M., Buivolova O.  

National Research University Higher School of Economics, Moscow, Russia; Center for Language 
and Brain, Moscow, Russia 

Introduction. The verbal fluency test is a short test of verbal functioning typically included in the 
assessment of verbal and cognitive skills. It was shown that in a category fluency task people with 
mental disorders such as schizophrenia can produce word sequences with patterns of semantic 
relations between words different from healthy speakers (Robert et al., 1998). Vector semantics is 
a way to automatically measure semantic similarity between words by representing words with 
vectors in a multidimensional space based on their co-occurrence. We evaluate four pre-trained 
vector semantics models for Russian on the data from healthy speakers in order to find the most 
suitable method for analysing verbal fluency output in people with schizophrenia in further 
research. 
Method. Results of one category fluency task for the “animal” category were used for the analysis. 
Data were collected from 46 healthy speakers of Russian (24 females; age: M = 41.17, SD = 19.53; 
years of education: M = 14.94, SD = 2.54). For preliminary analysis four pre-trained models were 
selected from RusVectores: ruscorpora_upos_cbow_300_20_2019, 
ruscorpora_upos_skipgram_600_10_2017, tayga_upos_skipgram_300_2_2019, and 
ruwikiruscorpora_upos_skipgram_300_2_2019.  
Results. Two of the models showed comparatively little out-of-vocabulary issues (OOV) and had an 
acceptable cosine similarity score (CSS) span (ruscorpora_upos_skipgram_600_10_2017: OOV = 6, 
CSS = 0.64; tayga_upos_skipgram_300_2_2019: OOV = 6, CSS = 0.74). Analysis of the output of 
ruscorpora_upos_skipgram_600_10_2017 model revealed no significant effect of age on mean 
CSS and standard deviation of CSS (p>0.05). 
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Perceptual strategies for a non-native word recognition 

Shastina G.1, Nesterova T.2 

1Saint Petersburg State University, Saint Petersburg, Russia; 2Pushkin Russian Language Institute, 
Moscow, Russia 

The authors have been studying the mechanisms of non-native speech perception for over thirty 
years. The capabilities of speakers of different languages to identify isolated sounds, syllables, and 
words have been under investigation. This turned out to be an important but rather a narrow 
understanding of the process. In fact, the listener's task is to understand the meaning of the 
message, i.e., to extract this meaning from the acoustic signal, which is the speaker’s speech. 
Obviously, representatives of one science cannot solve this problem. At this stage, we study the 
perception of a non-native word isolated from the phonetic context, as well as in coherent speech. 
Our experimental data on the perception of Russian words by native speakers of different 
languages (English, Chinese, Mongolian) allow us to draw a conclusion about the polymodality of 
perception and the importance of irrelevant phonetic and prosodic information, which casts doubt 
on the need for classical phonetic recognition of the word. Speakers of different languages, when 
perceiving the same word, go to understanding its meaning in different ways, depending on their 
linguistic and life experience. The results of the experiments allow us to change the established 
ideas about the typological characteristics of the Russian word, phonological hearing and 
interference processes, and also contribute to the creation of a modern linguodidactic model for 
teaching a foreign language. 
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Effect of illustrations on the reading process in children with dyslexia 

Skuratova K.1, Lykova M.2 

1Neuroiconica Assistive, Saint Petersburg, Russia; 2Saint Petersburg State University, Russia 

One of the ways to analyze the effect of text illustrations is to apply a functional approach. 
Illustrations can perform attentional, affective, cognitive and compensatory functions, all of which 
are interdependent and often come together. Two groups of second grade students from the 
primary schools in Saint Petersburg participated in the study: 22 with dyslexia and 55 without 
reading disabilities. During the experiment, the children were asked to read aloud two texts. One 
text contained illustrations in the form of pictograms, which corresponded to the text content, 
and the other was without any illustrations. Eye movements were recorded during the reading 
and after the reading subjects were asked to complete author’s reading comprehension test. 
Second grade students with dyslexia perform on average 279.95±12.66 fixations when reading 
illustrated text and 199.48±8.64 fixations when reading standard text; for second grade students 
without reading disabilities number of fixations was 150.49±10.80 and 102.25±7.36 respectively. 
Thus, the number of fixations is statistically significantly affected by reading skills and the 
presence of illustrations in the text (p <0.001). Students with dyslexia perform on average 
92.70±4.43 regressive saccades when reading illustrated text, which is statistically significantly 
higher (p<0.001) compared to reading standard text (59.90±2.79). Reading skill as well has a 
significant effect on the number of regressive saccades (p<0.001): for the second grade students 
without reading disabilities the number of regressive saccades was 36.75±3.78 when reading 
illustrated text and 20.80±2.38 when reading standard text, which was lower compared to 
students with dyslexia. 
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Effects of consolidation in foreign language attrition 

Slesareva E.1, Mickan A.2, McQueen J.2, Lemhöfer K.2  

1Faculty of Arts, Radboud Univeristy, Nijmegen, the Netherlands; 2Donders Institute for Brain, 
Cognition and Behaviour, Radboud University, Nijmegen, the Netherlands 

There is preliminary evidence suggesting that learning of a new foreign language (L3) leads to 
interference in a previously learned foreign language (L2), as revealed by higher naming latencies 
for L2 words (Mickan et al., in preparation). The present study explored whether offline, overnight 
consolidation makes a difference in the extent to which the newly learned words in a new foreign 
language interfere with their translation equivalents in already known foreign languages. 
Participants, who had no knowledge of Spanish, first underwent an English vocabulary test, which 
resulted in a list of well-known English words. Half of the words on that list were learned in 
Spanish. In a final test, participants had to name all the English words from the list again. 
Importantly, one group of participants learned new words in Spanish and had the final English test 
on the same day. The other group learned new words in Spanish in one day and had their 
knowledge of English words tested 24 hours afterwards, which gave time to the newly learned 
words to be consolidated overnight. In regard to the interference effects, it was found that 
learning of an L3 led to interference in an L2, which was seen in both accuracy and naming 
latencies, meaning that learning of an L3 may actually result in forgetting of an L2. In regard to 
consolidation, the results tentatively suggest that it leads to a stronger interference effect in 
accuracy, but not in naming latencies. 
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Factors affecting the decay of stem-final consonant mutations: Ukrainian vs. 
Russian 

Smetina A.1, Magomedova V., Slioussar N.2,1 

1Saint Petersburg State University, Russia; 2HSE, Moscow, Russia 

In this paper, we present the results from our study of the decay of stem-final consonant 
mutations in Ukrainian. Ukrainian has two types of mutations, formerly phonologically 
conditioned. First type mutations can be found in some verbs, adjectives and nouns (in particular, 
in expressive forms) while second type mutations are obligatorily for locative singular of any noun 
ending in a velar. Hence, mutations of the first type are more widespread, while mutations of the 
second type are more regular.  
We conducted an online survey with 25 Ukrainian native speakers. Participants were asked to put 
nouns into an adequate form according to the context. There were questions with locative forms, 
expressive derivates and locative/expressive forms of pseudowords. Stimuli were 12 real nouns 
(recent borrowings from English) and 5 nonce nouns. We have found that for the locative case, 
speakers have an avoidance strategy (rare locative suffix -u) and that expressive nouns lack 
mutations significantly less often than locative.  
The decay of stem-final consonant mutations of the first type was found in Russian. In Ukrainian it 
is also present, but the mutations of the second type look to be even more vulnerable. It might be 
caused by Russian influence (although the geographic factor was not significant in our study). First 
Slavic Palatalization may be more resilient to the decay in general. Also, the expressiveness itself 
may help mutations to resist the decay. 
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EEG resting state functional connectivity in 9–13 year-old dyslexics 

Stankova E.P.1, Galperina E.I.1, Kruchinina O.V.1, Kornev A.N.2 

1Sechenov Institute of Evolutionary Physiology and Biochemistry RAS, Saint Petersburg, Russia; 
2Saint Petersburg State Pediatric Medical University, Saint Petersburg, Russia 

The development of basic brain integrative processes underlies the reading acquiring. We suppose 
dyslexia could be associated with the deficit in basic level of functional connectivity across brain 
areas. Therefore, we compared EEG resting state functional connectivity in 9–13 year-old dyslexic 
children (Dys) and their typically developing peers (TD).  
Twenty-five Dys (9-13 y.o., 16 males and 9 females) and 25 age and sex matched TD children took 
part in the study. Eyes-closed and eyes-open rest EEG was recorded in the frequency range 0.3-30 
Hz at 19 sites. EEG crosscorrelation coefficients were calculated using four-second signal segments 
for all site pairs (totally 171). 
Crosscorrelation coefficients values differed significantly between groups both in eyes-closed (F (1, 
8548) =20,275, p<0,0001) and eyes-open (F(1,8548)=37,480, p<0,0001) conditions. Dyslexics had 
lower average EEG crosscorrelation coefficient than typical readers. Significant interaction 
between the factors “group” and “site” was not found. Nevertheless, along with the decrease of 
the general level of intrinsic functional connectivity, tendency of increasing connections of 
bilaterally symmetrical interhemispheric EEG signals in central, middle and posterior temporal, 
parietal and occipital regions was detected for both closed and open-eyes conditions. In addition, 
it was the tendency of decreasing ipsilateral middle and posterior temporal areas connectivity in 
eyes-open condition. 
The present results show the increasing level of intrahemispheric EEG functional connectivity in 
dyslexics, which could be the basis of compensatory changes during reading. 
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Emotional markers of dialogue differences in social networks: gender, function of 
communicants or topic? 

Stepanenko A., Rezanova Z.  

National Research Tomsk State University, Tomsk, Russia  

The purpose of the analysis was to test the hypothesis about the differences in the use of 
emotional and evaluation lexemes in social networks communication depending on the gender of 
the communicants. We investigated the use of such words as markers of gender textual invariant, 
including those that contain markers of high intensity of the attribute, morphemic and graphic 
markers of emotionality and expressiveness. The research material was 19 computer 
communication dialogs (120 pages, 80 300 words). The composition of markers of expressiveness 
and emotionality of the texts was revealed using the methods of distributed analysis of tokens. 
The statistical significance of differences in the use of these markers was revealed and a cluster 
analysis was carried out. Based on this, an assessment was made of the diagnostic power of 
classes and individual units in determining gender specificity. As a result of the study, the authors 
conclude that there are differences in the use of expressive units in computer communication 
texts that are opposite to the gender of the authors of the texts, but these differences are not 
statistically significant, only for the words with morphemic markers of emotionality significance 
level p>0.05, that is, the sign of gender opposition is not stable. The use of cluster analysis made it 
possible to identify the interaction of the gender of the authors of communication with other 
socially important parameters of communication – the role and social positions of the 
communicants, the topic of the dialogue.  
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The perception of nasals in Latvian 

Taperte J. 

University of Latvia, Riga, Latvia 

It is known that murmur spectrum of nasal consonants contains mainly cues for nasal manner of 
articulation, while the primary information for indicating place of articulation regardless 
consonant manner is found in the formant (mostly F2) transitions of adjacent vowels. Still, 
perception studies suggest that murmur structure is relevant for distinguishing between nasal 
places as well and complements the cues encoded in the adjacent segments (Repp 1986; Repp & 
Svastikula 1988). 
The aim of this paper is to investigate the relevance of murmur segments and vowel formant 
transitions for the perception of the Latvian nasals /m, n, ɲ/ in prevocalic and postvocalic position. 
For this purpose, two perception surveys were carried out. Stimuli were created using laboratory 
speech recordings from two native Latvian speakers (one male and one female) by extracting 
vowel and murmur portions from CVC sequences, where V is one of the vowels /i, ɑ, u/ and C is 
one of the nasals /m, n, ɲ/. In general, correct identification rates are quite similar for prevocalic 
and postvocalic nasals and follow similar pattern. As the results suggest, adjacent vowel segment 
is more efficient cue for nasal place perception while the efficiency of nasal murmur seems to 
depend both on nasal and adjacent vowel quality. In both positions, murmur portion is completely 
irrelevant in case of [ɲ] but seems to be most important for [m]. 
References: 

1. Repp, Bruno H. 1986. Perception of the [m]-[n] distinction in CV syllables. Journal of the 
Acoustical Society of America, 79(6), pp. 1987–1999. 

2. Repp, Bruno H.; Svastikula, Katyanee. 1988. Perception of the [m]-[n] distinction in VC 
syllables. Journal of the Acoustical Society of America, 83(1), pp. 237–247. 
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Intensive language-action therapy combined with anodal tDCS leads to verb 
generation improvements in chronic non-fluent post-stroke aphasia 

Ulanov M.1,2, Shtyrov Y.2,5,6, Dragoy O.3, Malyutina S.3, Iskra E.3,4, Soloukhina O.3, Buivolova O.3, 
Somashekarappa V.1, Nikolaeva A.2, Prokofyev A.2,7, Pavlova A.2,8, Feurra M.1, Pulvermüller F.9, 
Stroganova T.2,7 

1Centre for Cognition and Decision making, National Research University Higher School of 
Economics, Moscow, Russia; 2MEG Center, Moscow State University of Psychology and Education, 
Russia; 3Center for Language and Brain, National Research University Higher School of Economics, 
Moscow, Russia; 4Center for Speech Pathology and Neurorehabilitation, Moscow, Russia; 5Institute 
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Difficulties in verb retrieval are a hallmark symptom of non-fluent aphasias. Although there is still 
no satisfactory explanation of its underlying brain mechanisms, we hypothesized that it may be 
related to a general disturbance of automatic speech retrieval processes caused by the left frontal 
damage. Based on this suggestion, we developed a rehabilitation program combining the intensive 
language-action speech therapy (ILAT; see e.g. Pulvermueller et al, 2008), with a focus on 
encouraging action description by patients, and anodal tDCS over the left IFG. We expected that 
electric stimulation of cortical areas associated with speech production will lead to greater 
improvements in verb retrieval abilities. 
We used a behavioral paradigm to evaluate verb retrieval abilities in two conditions, with either 
simple (sun->shines) or difficult (island->emerges) retrieval demands. We applied this paradigm in 
a group of chronic post-stroke patients (N=17) with mild-to-moderate non-fluent aphasia before 
and after the rehabilitation program. 
The results showed that verb retrieval improved after the ILAT/tDCS treatment, although the 
effects were heterogeneous. The improvements in accuracy (p<0.05) and response times (p<0.05) 
occurred only in the difficult condition. This was not associated with tDCS stimulation conditions. 
This result might be explained by the greater impact of other brain areas than the stimulated ones 
on effortful verb retrieval; our previous MEG study in young healthy controls suggests that these 
could be the higher-order cognitive control/attention areas and/or motor cortices, the latter being 
in line with embodied cognition approaches. Future studies should address this suggestion using 
neuroimaging data obtained in patients. 
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The influence of bilingualism on emotional words cognitive processing (Turkic-
Russian bilingualism) 

Vasilyeva A., Rezanova Z.  

National Research Tomsk State University, Tomsk, Russia 

In the last few years there has been a growing interest in emotional vocabulary cognitive 
processing by bilinguals and monolinguals. The results obtained on this issue are contradictory and 
are explained primarily by the diversity of the material under study and the used methods, as well 
as the complexity of the bilingualism concept. 
The goal of the current research it to investigate the differences in emotional units cognitive 
processing by native Russian speakers and by Turkic-Russian bilinguals. To achieve the mentioned 
goal, RT experiment was carried out. A number of questionnaires was conducted as a preparatory 
stage to obtain indicators of emotional words psycholinguistic characteristics. As emotional units 
we used a special class of vocabulary – words with diminutive suffixes.  
According to the survey results, the correlation analysis was performed. It showed a similar 
correlation between emotionality and other parameters in two groups of participants: 
emotion/frequency (r=-0,433067; r=-0,203823), emotion/evaluation (r=-0,520647; r=-0,562701), 
emotion/contextual implementation (r=-0,467210; r=-0,304490). 
RT experiment results showed that the emotional words cognitive processing by bilinguals and 
native speakers of Russian differs. Although both groups process diminutives longer than neutral 
words (p=0.000), bilinguals are influenced by the frequency and length of the word. We believe 
that found similarity in attitude to emotionality can be explained by the bilingualism type – natural 
one with L2 dominance. The precise nature of this finding is not clear and it requires further 
research. 
The study was supported by the Ministry of Education and Science of the Russia (the RF 
Government Grant No. 14.Y26.31.0014). 
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Rapid word learning in children could be mediated by the neurocognitive mechanism known as 
fast mapping (FM). Despite numerous behavioural studies, the neurophysiological underpinnings 
of FM still remain largely unexplored. Here we addressed this question by studying neural 
correlates of this special form of learning in the developing brain. We designed an experimental 
procedure that modelled the process of rapid new word acquisition in a naturalistic setting: a brief 
child-friendly picture-word learning task that implies inferring a word’s meaning from the existing 
semantic context through a single-shot exposure to the novel item. The task included 
counterbalanced set of familiar and novel words presented auditorily in conjunction with novel 
and familiar images. 5–7 year-old children were asked to choose a new object defined by a 
previously unfamiliar word form, which could only be achieved by excluding other, familiar items. 
To define learning-related brain dynamics, passive auditory ERPs were recorded immediately after 
the FM task. We found that single FM exposure resulted in significant frontally-distributed 
enhancement in neural activation elicited by for both familiar and newly trained words (but not 
control pseudowords that were not subject to FM training), which was expressed at 350-400 ms 
after the word onset. LORETA analysis confirmed this specific increase of activity for the learnt 
novel items underpinned by left fronto-temporal cortical sources. Overall, rapid enhancement in 
neural activations registered after a single-shot exposure to a novel word signifies accelerated 
plastic changes in pre-existing neurolinguistic networks engaged in mastering mother tongue in 
developing brain. 
Supported by the RF Government grant №14.W03.31.0010. 
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Anaphora resolution of null and overt pronouns in adult Spanish learners 

Zdorova N., Khudyakova M.  

National Research University Higher School of Economics, Moscow, Russia 

The processing of null and overt pronouns as referential issue in pro-drop languages has been 
widely investigated, though remains still highly debatable. In Italian, according to Carminati 
(2002), null pronouns are associated by a recipient with their subject antecedent, whereas overt 
pronouns are associated with their object antecedent. However, this model cannot be fully 
applied in Spanish, as demonstrated on the Spanish native speakers by Filiaci (2011). Neither was 
it proved in English-Spanish bilinguals by Keating et al. (2011). 
We hypothesized that Spanish learners do demonstrate bias in anaphora resolution of null and 
overt subject pronouns, as Russian differs typologically from both, English and Spanish. This study 
is based on a self-paced reading experiment, the two independent variables of which are type of 
pronoun (null or overt) and syntactic role of the antecedent (Subject or Object). The stimuli were 
adopted from Filiaci (2011). 
Statistical analysis performed in R revealed no significant effects of antecedent syntactic role, 
pronoun form or the interaction. The findings didn't support the initial hypothesis, though they 
are compatible with the previous studies into Spanish anaphora resolution. For future research, 
different methods, namely eye-tracking, seem reasonable to be applied. Moreover, the influence 
of the mother tongue on the anaphora resolution in Spanish L2 remains of great interest. 
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