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1) Purpose of the visit

This research tests the hypothesis that the speed of Russian-English bilingual word recognition is affected by the proportion of consistent and inconsistent letters in Russian (L1) or English (L2) words. It has been demonstrated that when an individual reads a word, she is affected by the activation of other words that are similar to the input letter string known as ‘neighbors’. In bilingual word recognition, neighbors in another language become activated and are considered for selection. Russian-English cognates often contain letters with ambiguous phonemic mappings in one of the two languages. For instance, for the Russian word арена ‘arena’, both /apeha/ and /arena/ may simultaneously become activated in bilinguals because the letters P and H map on different phonemes in Russian and English alphabets. The more neighbors there are and the higher their frequency is, the more they are hypothesized to affect the target word’s recognition time. 
The purpose of the visit was three-fold: 
1) to finalize a large database of Russian-English cognates with three, four or five letters in length. To our knowledge, no such database is currently available to the community of researchers.
2) to prepape stimuli (i.e., to select target and control items) for a behavioral experiment (a lexical decision task). The behavioral experiment is the first step in a series of experiments, with the ultimate aim of measuring and analyzing electro-physiological brain activity, in relation to the visual processing of stimuli in an ERP (event-related potential) experiment. 
3) to gain hands-on experience in conducting ERP experiments.
The three listed goals were reached: 
1) The database of Russian-English cognates is ready. Our next step is to write a paper in which this database will be presented as a methodological tool that could be potentially used by researchers in linguistics, psycholinguistics and experimental psychology. 
2) The preparation for the experiment has been completed: 75 control words and 75 English words that have Russian translation equivalents with which they overlap in phonology, semantics and orthography were selected for a lexical decision task. 
3) Under Monique Flecken’s supervision, I assisted at ten 2,5-hour sessions of ERP experiments investigating bilingual sentence processing, and one ERP session using the picture-word interference (PWI) paradigm and colour-word stroop tasks. All the eleven experiments were programmed in “Presentation”. During the sessions, the EEG data were recorded in “Brain Vision Recorder”. 
During my visit, I also attended a PhD defense involving ERP methodology (Victoria Piai’s defense) as well as two lab meetings in which the participants discussed on-going research as well recent findings on bilingual processing involving ERPs.

2) Description of the work carried out during the visit
The main focus of this section is the description of item selection for the lexical decision task mentioned above. During the visit, I had 15 appointments with Prof. Ton Dijkstra and a dozen of skype meetings with a computer scientist. 
Step 1. The first step was to design the code for letters of the English alphabet. Each letter was attributed one of the three codes: “+”, “-” or “0”. The “+” code stands for the unambiguous correspondence in phono-orthographic matching between Russian and English letters. For instance, the letters a, e, o and k/к were given this code. The “-”code stands for the ambiguity of phono-othographic mapping in the two alphabets. Ten letters of the English alphabet (e.g. g, p, y) received this code. For instance, the letter p maps on /r/ in Russian and on /p/ in English. Finally, “0” stands for the letters of the English alphabet that do not exist in the Russian alphabet (q, j, l). The coding was programmed in Visual Basic (Excel). 
Step 2. The coding mentioned above allowed us to subdivide the cognates in groups. Although the total number of Russian-English cognate pairs in the database is above 1000, our aim was to select 1/10 of them for the experiment. First, we identified five groups; three of which had relatively homogeneous profiles, whereas the remaining two groups have mixed profiles. As a result, we selected only the homogeneous groups. 

(i) on one side of continuum there is a group of words which show a relatively transparent orthographic encoding across alphabets. For instance, the English word "koala" is relatively transparent for a native Russian speaker in terms of orthography (even in case he/she has no knowledge of English) as the Russian translation equivalent is very similar in script ("коала"). Hereafter, this group will be referred to as “Transparency group”.
(ii) on the opposite side of the continuum, there is a group showing a considerable ambiguity of phono-orthographic matching. For instance, a Russian speaker may read the English word "guru" as /digi/ if this word is presented with contextual support in Russian. This group will be hereafter called “Ambiguity group”.
(iii) the middle of the continuum is represented by English words that are largely composed of letters which do not exist in the Cyrillic alphabet (e.g. letters q, j, l). For instance, the word "visit" is composed solely of such letters. This group will be referred to as “Intermediate group".
Our hypothesis is that the word belonging to the "Intermediate group" may trigger a slight delay in processing (recognition and interpretation) if the presentation of the word is contextually biased. However, this delay is hypothesized to be shorter than the delay in processing of the words belonging to the “Ambiguity group”. 
At that stage of our work, each group contained between 30 and 60 pairs. 
Step 3. Next step was to focus on English words and to design a more fine-grained measure of the degree of orthographic overlap in these words with respect to the Russian alphabet. Recall that we had attributed specific values “+” , “-” and “0” to English letters. During step 3, the “+” code was given the value of ‘1’, the “-” code received a “-1” value and the “0” code had the value of “0”. The values attributed to each letter of each selected word were summed up and then divided by the number of letters in that given word. All the resulting values fluctuate between -1 and 1. The values that are close to “-1” show a high index of ambiguity and the low index of orthographic overlap in Russian and English scripts, whereas the numbers close to +1 show a high index of overlap and transparency. For instance, the 5-letter word "koala" coded as “+++0+” received the index of 0,8: (1+1+1+0+1)/5. In contrast, the word rum (---) received the negative index of -1: (-1-1-1)/3. The indices allowed us to sort out the selected items in a descending order within each group. The goal of this sorting was to further restrict the items for selection. 
After having obtained the continuums of items within “Transparency” and “Ambiguity” groups, we privileged the items that tend towards extreme values +1 or -1, respectively. The “Transparency” group has only few cognates (n=3) that are relatively close to a positive index of 1. There is "koala" which has the index of +0,8, "ode" with the index of +0,67 and "kiosk" with the index of +0,6. On the other side of the index continuum in this group are words that have a lower index of +0,25  (n=5) . Overall, the majority of indices included in “Transparency group” (n = 25) range between +0,4 (9 items) to +0,5 (8 items). An example of a word with +0,4 index is "salad" with the code “0+0+0”. It contains two transparent letters and three letters (s, l, d) that do not exist in the Cyrillic alphabet. Its index is high enough to be differentiated from words with a negative index (e.g. the word "fruit" that with the code of “0--00”, and the index of -0,4). The criterion of item selection for "Transparency goupr" was that such words should contain “+” or “0”-codes but no “-” codes.
The ambiguity group (n=25) includes indices fluctuating from 0,2 to -1. It is interesting that this group contains a relatively large number of cognates with the "extreme" index of -1 (6 out of 25). This reflects a disproportion we observed within the group of letters shared between Russian and English alphabets. Fourteen letters are shared across the two, but only a small part of them (a,o,e,k) have the similar cross-linguistic phono-orthographic matching. This disproportion is reflected in the absence of cognates that have extreme positive values. In contrast, in the “Ambiguity group”, fifteen cognates out of 25 have indices between -0,6 and -1. Four of them has the index of -0,25 and one of -0,2. The criterion of word selection with these words was that the code should contain only two options (“-” alone or with a “0”) but not “+”. To match the total number of the words with the previous group, only 25 items (out of 28) were selected. 
The last group that occupies the intermediate position contains a single index 0 across all items as they are mostly composed of letters with the value of “0” (e.g. "visit", coded as “00000”). Three of the selected words in this list contain “0” only ("visit", "list" and "lift"). The remaining items additionally have positive or negative values but these values cancel each other. For instance, the word "pilot" coded as “-00+0” has a “0” index 
(-1+0+0+1+0). This is the only group that had more than 30 possible candidates. To match the total number of items across groups, we selected the best 25 items only.

Final list of English cognates and their Russian equivalents are given in the appendix 1. 
Step 4. Next step was to match selected cognates with control words in terms of index (between -1 and 1), coding (“+”/“-”/“0”) and word frequency. By control words we mean English words that share no meaning or phonology with their Russian translation equivalents (e.g. "stalk" - "стебель"). Given relatively a limited length of my visit, it was crucial to develop a program that could take into account all these criteria at once. Such a program was developed by an external collaborator within the period of my stay in Nijmegen. 
(i) First, the words were matched as a function of index (between -1 and 1): all selected control words have a perfect match with the selected cognates in this respect. 
(ii) The second criterion was to match cognates and control words in respect to coding (e.g. we searched for the words with exactly the same number of “-”, “+” and/or “0”). As a result, 23 out 25 words are perfectly matched in the “Transparence group” and 22 out 25 are perfectly matched in the “Ambiguity” group. Less well-matched control words in these two groups have one extra “+” or “-”, respectively. In the “Intermediate” group, the variation is stronger which is due to the nature of the code. Recall that the words in this group have a mixed “tripartite” code (-,+,0). As a result, 13 our 25 cognates in the "Intermediate group" have a perfect match in terms of coding and the remaining 12 have deviations in the number of “0” in coding, e.g. "chat" (0+-0) [cognate condition] – "liver" [control condition] (000+-).
(iii) The third criterion was presence of high correlations in frequencies between cognate and non-cognate conditions. The frequencies were drawn from the CLEARPOND database available on-line: http://clearpond.northwestern.edu/englishpond.html. First, frequencies were obtained for the cognates only. Given that the CLEARPOND website (http://celex.mpi.nl) does not have a ready-(made) list of frequencies of the English lexicon, we turned to two databases: the Corpus of contemporary American English (COCA) (http://corpus.byu.edu/coca/) and the CELEX database. After having removed English words containing more than 6 letters, all English cognates as well as extremely rare words from both databases, we obtained a list of 1264 words in the COCA and another list of 2829 words in the CELEX. As the latter database contains more words, we chose to work with the CELEX database. As a function of four dimensions we mentioned above, the program we developed selected control words that best matched each cognate. Next step was to manually choose the best matches. Full list of matched control words can be found in Appendix 2.
Step 5. Next step was to check frequencies of the best ranked words with the frequencies listed in the CLEARPOND database. As a result, we obtained very high correlations in frequencies between cognates and control words: 0,86 for the "Transparency group" (t-test = 0,9); 0,96 for the "Intermediate group" (t-test = 0,80) and 0,93 for the "Ambiguity group" (t-test = 0,92). T-tests show that there is no significant difference across groups in cognate and control frequencies, respectively.
Step 6. At the current stage, we are collecting data on orthographic and semantic ratings for the selected stimuli from Russian(L1)-English(L2) bilinguals with a high level of proficiency in English. Six participants have already submitted their ratings. The rating study will allow us to compare the bilinguals' intuitions and the coding system that we designed. 
Recall that “Ambiguity” and “Intermediate groups" initially contained more than 25 candidates each. These supplementary items were also included in our rating study, in case some of the initially selected target pairs receive unexpected ratings 
   
3) Description of the main results obtained

During the visit, we submitted an abstract to the EUROSLA conference 2014 scheduled for September, 3-6, 2014 (see the full text of the abstract in Appendix 3). After we obtain ratings from Russian-English bilinguals, materials for the experiment will be finalized. Bilinguals will be asked to visually process a word list (in English) that will be composed not only of cognates (target words) and non-cognates (control words), but also of non-words. The task for the participants will be to decide whether a word on the screen as a real English word or a non-word. Results of this study will contribute to the debates on the activation and inhibition mechanisms underlying bilingual word recognition, as well as to the theory of SLA (Dijkstra 2005; Schwartz & Van Hell 2012).

Dijkstra, T. (2005). Bilingual visual word recognition and lexical access. in J.T. Kroll & A.M. de Groot (eds.), Handbook of bilingualism: Psycholinguistics approaches, pp. 179-201. New York: Oxford University Press.

Schwartz, A.I. & Van Hell, J.G. (2012). Bilingual visual word recognition in sentence context. In J. Adelman (ed.), Visual word recognition: Meaning, context, individuals and development, pp 131-150. New Yrodk: Psychology Press.


4) Future collaboration with host institution (if applicable)


Further extensions and steps of our current project are the following: 
(1)
In June 2014, I will come back to Donders Institue in Nijmegen to carry out the experiment designed during this visit.
(2)
I am preparing a manuscript co-authored with the host which will be submitted to a scientific journal on the basis of the results obtained.

(3)
Given that the EEG experiments in which I actively participated are very close in thematics to my Ph.D. research (space, time, typology and cognition), we will continue to collaborate with Monique Flecken. Furthermore, in June 2014, I will participate in the analysis of EEG data that is currently being collected. 
(4)
In order to obtain data which will serve the basis of a future ERP/EEG experiment, selected stimulus materials will be in near future transcribed in capital letters. This may transform the coding system into a more transparent one. Our hypothesis is that the reaction times in a lexical decision task will differ depending on whether the (the exact same) stimuli are composed of capital letters or not.
(5)
Another extension of the project will be to focus on Russian and French cognates. This will allow us to design experiments testing trilingual/multilingual language acquisition.


5) Projected publications / articles resulting or to result from the grant (ESF must be acknowledged in publications resulting from the grantee’s work in relation with the grant)
After obtaining the results of our first behavioral experiment scheduled for June 2014, we envisage to submit a paper reporting these results and to introduce a database of Russian-English cognates (either in the same paper or in a separate one). Part of the results may also be published in the proceedings of the EUROSLA conference, if the abstract I mentioned above is accepted.


6) Other comments (if any)
Appendix 1  
clip
клип, veto
вето, urn
урна; text 
текст, visa
виза,
prism
призма, video
видео, chip
чип, rum
ром, myth
миф,
lens
линза, oval
овал, pizza
пицца, flag 
флаг, style
стиль,
disco
диско, risk 
риск, gin
джин, wine 
вино, sofa
софа,
fruit
фрукт, class
класс, delta
дельта, atlas
атлас, golf
гольф,
jury
жюри, tart 
торт, lotto
лото, chat 
чат, dose
доза,
duel 
дуэль, hotel
отель, soda
сода, kiosk
киоск, olive
олива,
list
лист, lunch 
ланч, alibi
алиби, syrup
сироп, hymn
гимн,
diet
диета, elite
элита, pilot
пилот, judo
дзюдо, film
фильм,
file
файл, cult
культ, filter
фильтр, visit 
визит, sect 
секта,
troll
тролль, ode
ода, koala
коала, disc
диск, lotus
лотос,
scrub
скраб, club
клуб, jazz
джаз, sum
сумма, firm
фирма,
kiwi
киви, salad
салат, taxi 
такси, solo
соло, lasso
лассо

lily
лилия, guru
гуру, ruby
рубин, rugby
регби, nymph
нимфа

safe
сейф, lift
лифт, pub
паб, trio
трио, iota
йота
Appendix 2

fuzz, flue, vinyl, toad, curly, bluff, fair, flan, faith, radio, lard, fake, gut, alarm, kilt, jewel, hint, foil, grade, fish, dodo, stale, rust, cuff, diver, liver, easel, nest, block, gallop, seat, ugly, swan, cash, bile, gym, ally, tipsy, aisle, deaf, tail, fact, plumb, smell, towel, plum

doll, bunny, ghost, bumpy, busy, whim, gait, niece, lady, hive, bug, loud, exit, gloss, sweet, hail, windy, dike, taste, chin, elf, gypsy, iris, shiny, inn, puppy, filth, chimp, jade, pity, ship, oat, hazel, grid, buggy, belt, font, rich, mile, owl, dove, shady, earth, fire, town

skull, zest, vowel, attic, stalk, colon, boss, weed
Appendix 3. Abstract submitted to EUROSLA 2014 conference.

This study examines the impact of the cross-linguistic similarity of translation equivalents on word recognition by Russian-English bilinguals, fluent in languages with two different writing systems. Certain models (e.g., BIA+) show that in bilingual word recognition, words in another language that are similar to the input become activated and are considered for selection (Dijkstra & Van Heuven, 2002). These activation models are consistent with empirical data on bilinguals who use different scripts, like Japanese and English (Miwa et al., 2014). As far as the combination Russian-English is concerned, studies show that the distinct character of the Russian and the English script does not prevent activation of the corresponding non-target language (Jouravlev & Jared, 2014). 

Studies have shown that when words from two languages share orthographic and phonological word forms and map onto a joint meaning, they are processed more quickly than matched control words (e.g., Dijkstra et al., 2010). Words that significantly overlap with their translation equivalents in semantics, phonology, and/or orthography are known as cognates (e.g., "marriage" in English, "mariage" in French). 

Cognates used by Russian-English bilinguals are in a large part composed of letters with ambiguous phonemic mappings in one of the two languages. For instance, when reading the Russian word "pact", a Russian-English bilingual might simultaneously experience the activation of two phonemic strings: /rast/ and /pakt/, as the Russian p maps on the phoneme /r/ and the Russian c maps on /s/. 

Our hypothesis is that mismatching letters interfere with cognate recognition, and that ambiguous letters slow down processing for cognates and non-cognates alike. To test this hypothesis, Russian-English bilinguals are asked to visually process word lists in English composed of cognates (target words), non-cognates (control words), and non-words. Target and control words are matched in word length, word frequency, and degree of cross-linguistic orthographic overlap. Results of this study will contribute to the debates on the activation and inhibition mechanisms underlying bilingual word recognition, as well as to the theory of SLA. Its implications can potentially contribute to the optimization of language teaching (i.e. clarify the issue of L1 use in classrooms)
Dijkstra, T., Grainger, J., & van Heuven, W. (1999). Recognition of cognates and interlingual homographs: The neglected role of phonology. Journal of Memory and Language, 41, 496-518.

Lukatela, G., Turvey, M.T., & Todorovic, D. (1991). Is alphabet biasing in bi-alphabetical word perception automatic and prelexical? Journal of Experimental Psychology: Learning, Memory, and Cognition, 17, 653–663. 
Van Heuven, W., Dijkstra, T. & Grainger, J. (1998). Orthographic neighborhood effects in bilingual word recognition. Journal of Memory and Language, 39, 458-483.


